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FOREWORD

As environmental controls become more costly to implement and the
penalties of judgment errors become more severe, environmental quality
management requires more efficient management tools based on greater know-
ledge of the environmental phenomena to be managed. As part of this
Laborarory's research on the occurrence, movement, transformation, impact, -
and control of environmental contaminants, the Technology Development and
Applications Branch develops management and engineering tools to help pol-
lTution control officials achieve water quality goals through watershed
management,

Many toxic contaminants are persistent and undergo complex interactions
in the environment. As an aid to environmental decision-makers, the Chemical
Migration and Risk Assessment methodology was developed to predict the
occurrence and duration of pesticide concentrations in surface waters re-
ceiving runoff from agricultural lands and to assess potential acute and
chronic damages to aquatic biota.

David W. Duttweiler

Director

Environmental Research Laboratory
Athens, Georgia



ABSTRACT

This manual guides the user in applying the sediment-contaminant trans-
port model SERATRA. SERATRA is an unsteady, two-dimensional code that uses
the finite element computation method with the Galerkin weighted residual
technique. The model has general convection-diffusion equations with decay
and sink/source terms with appropriate boundary conditions. A sediment
transport submodel, a dissolved contaminant transport submodel, and a partic-
ulate contaminant (contaminants adsorbed by sediment) transport submodel are
coupled to include the effects of sediment-contaminant interaction.

SERATRA 1is en integral part of the Chemical Migration and Risk Assess-
ment Methodology, which predicts overiand and instream pesticide migration
and fate to assess the potential short- and Tong-term impacts on aquatic
biota in receiving streams. Companion reports to this document are Methodology
for Overland and Instream Migration and Risk Assessment of Pesticides, Mathe-
matical Model SERATRA for Sediment-Contaminant Transport in Rivers and Its
Application to Pesticide Transport in Four Mile and Wolf Creeks in Iowa,
User's Manual for EXPLORE-I: A River Basin Water Quality Model (Hydraulic
Module Only), and Frequency Analysis of Pesticide Concentrations for Risk
Assessment (FRANCO Model).

This report was submitted in partial fulfillment of Contract No. 68-
03-2613 by Battelle Pacific Northwest Laboratories under the sponsorship of
the U.S. Environmental Protection Agency. This report covers the period
April 1978 to January 1980, and work was completed as of January 1980.
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SECTION 1
INTRODUCTION

This manual is the guide to the sediment-contaminant transport model,
SERATRA (Onishi et al. 1976; Onishi, 1977, Onishi et al. 1979a). SERATRA
is an unsteady, two-dimensional code which utilizes the finite element
computation method with the Galerkin weighted residual technique. The
model has general convection-diffusion equations with decay and sink/
source terms with appropriate boundary conditions. It consists of three
submodels coupled to include the effects of sediment-contaminant inter-
action. The submodels are:

1. a sediment transport submodel

2. a dissolved contaminant transport submodel

3. a particulate contaminant (contaminants adsorbed by sediment)
transport submodel.

SERATRA was used as an integral part of the Chemical Migration and
Risk Assessment (CMRA) Methodology to predict overland and instream pesti-
cide migration and fate and to assess the potential short- and long-term
pesticide impacts on aquatic biota in receiving streams. Separate reports
describe the mathematical model formulation and application results of
SERATRA (Onishi and Wise, 1979) and the overall CMRA Methodology (Onishi
et al. 1979b).

The model consists of one main program and 41 subroutines. This
manual provides detailed program structures, input instructions, explana-
tions of required input data, samples of input data and instructions for
computer program operations.



SECTION 2
PROGRAM DESCRIPTIONS

SERATRA is written in the FORTRAN preprocessor language, FLECS.
However, a standard Fortran IV version of SERATRA is also available.

The SERATRA source package contains all of the program FLECS source
files, a Tabeled COMMON include file, a size parameter include file, and
an overlay descriptor file. Also included are various indirect command
files that are used to create FORTRAN sources, compile programs, list the
program sources, and create the task image. The purpose of this chapter
is to describe each file or subprogram and to explain the sequence of
events and data file actions that occur during a simulation.

COMPUTATION PROCEDURE
The simulation procedure consists of the following five major steps:

Read the problem definitions.

Read and process input data for each river segment.
Prepare temporary data and the segment's result file.
Solve the sediment and contaminant transport equations.
Write the simulation results to result files.
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e o e o o

Step 1 is only performed once. Steps 2 through 5 are repeated for each
river segment being simulated and Steps 4 and 5 are repeated for each time
step in the simulation. This procedure could be described as a "marching
solution" because each river segment is modeled for all time steps before
moving downstream to the next river segment.

Each major step is made up of many sub-steps. Detailed description
of each major step is as follows:

1. Read the problem definitions

a. Read the input file name and result file name from the console
input device.

b. Read the simulation control variables, number of segments, simu-
Tation length, and other parameters that describe the general
characteristics of the simulation from the input file.

c. Open the time series analysis data file.

2. Read and process the data for each river segment
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Read the river segment dimensions.

Read the sediment characteristics.

When processing the data for the first segment, read the
photolysis data.

Read initial bed conditions of sediment and contaminants in the
segment.

Read initial water column conditions of sediment and contaminant
in the segment.

When processing Segment 1 (upstream-end segment) read sediment
and contaminant concentrations from upstream of the segment.
Read concentrations of sediment and contaminants from tribu-
taries, if any.

Read the hydrologic data.

3. Prepare temporary data and the segment's result file.

a.

b.

Convert initial nodal concentrations to cell-centered concen-
trations.
Build the segment's result file name and open the file for output.

4. Solve the sediment and contaminant transport equations.

a.
b.

c.

Update the flow and concentration values for the new time step.
Redistribute the flows and concentrations if the water depth
within the segment has changed between time steps.

Add any concentration contributions from a tributary source to
the concentrations from upstream.

Calculate the amount of deposition to the river bed or resus-
pension from the bed for sand, silt, and clay.

Determine the coefficients of convection, diffusion, decay, and
source terms in the sediment and particulate contaminant trans-
port convection-diffusion equations for each of three sediment
size fractions and in the dissolved contaminant transport
convection-diffusion equation.

Solve the sediment transport equations to compute vertical dis-
tribution of sediment for each sediment size fraction.

Solve the particulate contaminant transport equations to compute
vertical distribution of contaminant attached to sediment of each
size fraction.

Solve dissolved contaminant transport equations to compute verti-
cal distributions of dissolved contaminant.

Redistribute the sediment and particulate contaminant concen-
trations due to the settling velocities of the sediments.
Calculate the decay of the contaminant in the river bed.

Update the bed history with new deposition and resuspension of
sediments and particulate contaminants.

5. Write the simulation results to result files

a.

Save computed concentrations which will become input to the seg-

ment downstream.



b. Save the concentrations to segment's result files for post-
processing by Program SPPR.

Cc. MWrite the depth-averaged concentrations to the time series
analysis file for post-processing by Program FRANCO (Onishi
et al, 1979b).

PROGRAM MODULE DESCRIPTION

Figure 1 is a schematic of the model linkage. Following is the
description of each program module in alphabetical order following the
main program.

Executive Program - SERATRA

Except for some concentration conversions and averaging, the execu-
tive program's main responsibility is calling the other subprograms. It
does, however, write the results at each time step to the time series
analysis file, the segment's result file, and the next segment's upstream
condition input file. It also controls the segment and time-step loops.

The executive program calls the following subroutines:
STRTUP WTRDAT FCODE SAVEIT
INIDAT UPSDAT HYDFLO DIAG
DIMDAT TRBDAT ICFLO
SEDDAT HYDDAT RDSFLO
PHOINP RPTERR TRBFLO
BEDDAT COLLAP TRANSP

Subroutine BEDDAT

Called at the beginning of simulation in each segment to read the
segment's initial bed conditions that include the sediment weight frac-
tions of three sediment sizes, and contaminant concentrations associated
with these three sediment size fractions.

Called by SERATRA

Subroutine BEDDK

Computes changes in the bed contaminant concentrations caused by
radionuclide decay.

Called by TRANSP
Subroutine BEDHIS

Maintains and updates a record of bed history for river-bed eleva-
tion, bottom sediment size fraction ratio, and associated contaminant
concentrations.

Called by TRANSP



PROGRAM SERATRA
1. CALL EXECUTION SUBROUTINES
2. PERFORM CONCENTRATION CONVERS IONS AND AVERAG ING
3. WRITE RESULTS TO VARIOUS FILES

SUBROUTINE STRTUP
L. CONTROL THE INTERACTIVE 110 SESSION PRIOR TO THE SIMULATION
2. OPEN SEVERAL TEMPORARY FILES
3. CALL SUBROUTINE FDCODE

-»

SUBROUTINE FDCODE
L. SEPARATE THE BASE RESULT FLE NAME INTO THE FIVE PARTS

SUBROUTINE INIDAT
L. READ THE SIMULATION CENTRAL VARIABLES
2. CALL SUBROUTINE PUTERR IF AN ERROR 1S DETECTED

SUBROUTINE PUTERR
1. COUNT THE NUMBER OF ERRORS DETECTED
2, STORE THE ERROR IDENTIFICATION CODES

SUBROUTINE DIMDAT
1. READ AND PROCESS THE INPUT DATA DESCRIBING THE DIMENSIONS
OF EACH RIVER SEGMENT

SUBROUTINE SEDDAT
1. READ THE INPUT DATA FOR THE SEDIMENT CHARACTERISTICS
2, READ THE ADSORPTION AND DECAY PARAMETERS OF CONTAMINANT S
3. CALL SUBROUTINE PUTERR IF AN ERROR 1S DETECTED

SUBROUTINE PUTERR
1. COUNT THE NUMBER OF ERRORS DETECTED
2. STORE THE ERROR IDENTIFICATION CODE

SUBROUTINE PHOINP
1. READ INPUT DATA FOR THE PHOTOOEGRADATION

SUBROUTINE BEDDAT
L READ THE INITIAL BED CONDITIONS FOR SEDIMENT AND CONTAMINANTS

SUBROUTINE WTRDAT
1. READ AND PROCESS INITIAL CONDITIONS OF SEDIMENT AND
CONTAMINANTS IN A WATER COLUMN

SUBROUTINE UPSDAT
L READ THE UPSTREAM BOUNDARY CONDITIONS OF SEGMENT 1 (UPPER MOST
SEGMENT)
2. STORE THEM [N A TEMPORARY fILE
3. CALL SUBROUTINE PUTERR !F AN ERROR IS DETECTED

SUBROUTINE PUTERR
i. COUNT THE NUMBER OF ERRORS DETECTED
2. STORE THE ERROR |DENTIFICATION CODES

[

SUBROUTINE TRBDAT
READ AND PROCESS TRIBUTARY DATA SET
STORE THEM IN A TEMPORARY FILE
CAL SUBROUTINE PUTERR IF AN ERROR 1S DETECTED

W

SUBROUTINE PUTERR
COUNT THE NUMBER OF ERRORS DETECTED
STORE THE ERROR 1 DENT1FICATION CODES

™

SUBROUTINE HYDDAT
READ AND PROCESS THE HYDROLCGIC INPUT DATA
STORE THEM IN A TEMPORARY FILE
. CALL SUBROUTINE PUTERR !F AN ERROR IS DETECTED
CALL SUBROUTINES TRNPOS AND RADIUS

& e

L 3

SUBROUTINE PUTERR
COUNT THE NUMBER OF ERRORS DETECTED
STORE THE ERROR 1 DENT |FI CATION CODES

™

SUBROUTINE TRNPOS
L CREATES EQUIVALENT RECTANGULAR ELEMENTS

ry

SUBROUTINE RADIUS
1. CALCULATES THE HYDRAULIC RADIUS OF A GIVEN SECTION

Y

Figure 1. Schematic of Model Linkage
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5

SUBROUTINE DIAG
1. ASSIGN DIAGNOSTIC TRACES TO THE APPROPRIATE SEGMENT

SUBROUTINE RPTERR
1. WRITE DETECTED ERRORS TO THE FILE, SEP. LST

2

SUBROUTINE COLLAP
L. CONVERT NODAL VALUES QF CONCENTRATIONS TQ CELL- CENTERED
CONCENTRATIONS

»

F N

SUBROUTINE FCODE
1. BUILD THE SEGMENT'S RESULT FILE SPECIFICATION FOR THE QUTPUT
PARAMETER FILE NAME

—

SUBROUTINE HYDFLO
READ THE HYDROLOG!C DATA FROM THE TEMPORARY FILE
COMPUTE THE VERTICAL VELOCITY
CALL SUBROUTINES SHEARR SHEARS AND PROFiL

S

S

SUBROUTINE SHEARR

L COMPUTE BED SHEAR STRESS AND SHEAR VELOCITY FOR | MPROVEMENTS

»

SUBROUTINE SHEARS
1. COMPUTE BED SHEAR STRESS AND SHEAR VELOCITY FOR RIVERS

SUBROUTINE FROFIL
L DISTRIBUTE FLOW DISCHARGE VERTICALLY TO EACH ELEMENT

»

SUBROUTINE [CFLO
1. READ SED{MENT AND CONTAMINANT CONCENTRATIONS AND
INFLOWS INTO THE SEGMENT FROM THE UPSTREAM SEGMENT
. CALL SUBROUTINE EQUPCS, RADIUS, SHEARR, SHEARS, AND
PROFIL

~

3

SUBROUTINE EQUPCS
. GEMERATES A COMPATIBLE SET OF ELEMENTS UPSTREAM OF THE
FIRST SEGMENT

—

F Y

SUBROUTINE RADIUS
CALCULATES THE HYDRAULIC RADIUS OF A GIVEN SECTION

—

r 3

SUBROUTINE SHEARR
COMPUTE BED SHEAR STRESS AND SHEAR VELOCITY 7OR
IMPROVEMENTS

7'y

SUBRCUTINE SHEARS

L COMPUTE BED SHEAR STRESS AND SHEAR VELOCITY FOR RIVERS

SUBROUTINE PROFIL
DISTRIBUTE FLOW DISCHARGE VERTICALLY TO EACH ELEMENT

SUBROUTINE RDSFLO

L [F THE FLOW DEPTH CHANGES FROM ONE TIME TO THE NEXT TIME,

PERFCRM THE PROPER ADJUSTMENT OF SED!MENT AND CONTAMINANT
CONCENTRATIONS, CALL SUBROUTINE EQUPXS

SUBROUTINE EQUPXS

1. GENERATES A COMPATIBLE SET OF ELEMENTS TO INPUT INTO

THE NEXT TIME STEP

Figure 1. (contd)
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SUBROUTINE TRBFLO Y
L READ THE TRIBUTARY INPUT DATA FROM THE TEMPORARY FILE &
2. DISTRIBUTE TRIBUTARY INFLOW OF SEDIMENT AND CONTAMINANTS -
VERTICALLY
SUBROUTINE TRANSP o
1. CALL SUBROUTINES BEDDK, BEDHIS, COMB, DISOLV, PARTIC,
SAND, SEDIME, SETUP, SILCLA, TRISOL
SUBROUTINE SAND »
1. CALCULATE THE AMOUNT OF SAND DEPOSITION TO THE RIVER BED ~
OR RESUSPENSION FROM THE BED
2. CALL SUBROUTINE TOFFAL AND COLBY
SUBROUTINE TOFFAL
L COMPUTE THE CAPACITY OF THE FLOW TO TRANSPORT SAND BY USING
THE TOFFALETTI METHOD
SUBROUTINE COLBY
1. COMPUTE THE CAPACITY OF THE FLOW TO TRANSPORT SAND BY USING
THE COLBY METHOD
SUBROQUTINE SILCLA <
1. CALCULATE THE AMOUNT OF SILT AND CLAY DEPOSITION OR EROSION
SUBROUTINE SEDIME
1. CALCULATE COEFFICIENTS OF CONVECTION, DIFFUSTON, DECAY AND %
SOURCE TERMS [N THE SEDIMENT TRANSPORT EQUATIONS
SUBROUTINE PARTIC
1. CALCULATE COEFFICIENTS OF CONVECTION, DIFFUSION, DECAY AND “
SOURCE TERMS {N THE PARTICULATE CONTAMINANT EQUATIONS
SUBROUTINE DISOLV
L CALCULATE COEFFICIENTS OF CONVECTION, DIFFUSION, DECAY AND -
SOURCE TERMS IN THE DISSOLVED CONTAMINANT EQUATION
SUBROLTINE SETUP
L SET UP FINITE ELEMENT MATR{CES FOR SEDIMENT AND CONTAMINANT -
TRANSPORT EQUATIONS
SUBROUTINE COMB
1. PERFORM AN INTERMED!ATE COMPUTATION FOR ALGEBRAIC EQUATICNS |,
RESULTING FROM THE SEDIMENT AND CONTAMINANT TRANSPCRT ~
EQUATIONS {

Figure 1. (contd)




SUBROUTINE TRISOL
SOLVE THE SYSTEM OF THE ALGEBRAIC EQUATIONS BY THE GAUSSIAN
ELIMINATION TECHNIQUE

SUBROUTINE BEDDK
COMPUTE CHANGES {N THE PARTICULATE CONTAMINANT CONCENTRATIONS
WITHIN THE RIVER BED DUE TO RADIONUCL!DE DECAY

b

-

SUBROUTINE BEDHIS
MAINTAIN AND UPDATE A RECORD OF BED HISTORY FOR THE RIVER
BED ELEVATION, AND DISTRIBUTIONS OF BED SEDIMENTS AND PARTICULATE
CONTAMINANT

F 3

SUBROUTINE SAVEIT
COMPUTE THE DEPTH-AVERAGED CONCENTRATIONS OF SEDIMENT AND
CONTAMINANTS
SUM UP THE PARTICULATE CONTAMINANT CONCENTRATION FOR EACH
SEDIMENT SIZE 70 OBTAIN THE TOTAL PARTICULATE CONTAMINANTS
. SUM UP THE DISSQLVED AND PART! CULATE CONTAMiINANT CONCENTRA-
TIONS TO OBTAIN TOTAL OF CONTAMINANT CONCENTRATIONS
WRITE THE SIMULATION RESULTS TO THE OUTPUT FILE

Figure 1. {contd)



Subroutine BEDDAT

Reads and processes initial bed conditions.
Called by SERATRA
Subroutine BEDDK

Calculates the decay of, the contaminants in the river bed.
Called by TRANSP
Subroutine BEDHIS

Adjusts bed surface elevations, sediment fractions, and associated
concentrations due to scouring and deposition.

Called by TRANSP
Subroutine COLBY

The model, SERATRA, offers options to select either the Colby or
Toffaletti methods to compute the capacity of the flow to transport sand
in rivers. This subroutine describes the Colby method. The Colby method
includes the effects of temperature and fine sediment concentration on
sand transport explicitly and is generally applied to small streams.

Called by SAND
Subroutine COLLAP

Converts nodal values of concentrations to cell-centered
concentrations.

Called by SERATRA
Subroutine COMB

For the following equation:
[P) {cyn*l = [S] {C}N + {R},

this subroutine calculates the right hand side of the equation.
Called by TRANSP

Subroutine DIMDAT

Reads and processes the input data that describe the dimensions of
each segment. Dimensions include segment length, surface area and thick-
ness of each vertical water column element, bed layer thicknesses, initial



bed thickness, numbers of bed layers and vertical water column elements,
bed surface elevation, and porosity of bed sediment.

Called by SERATRA.

Subroutine DISOLV

Calculates the coefficients of convection, diffusion, decay and
source terms in the dissolved contaminant transport equation.

Called by TRANSP
Subroutine EQUPCS

Calculates depth of upstream elements to match conditions at
segment 1.

Called by ICFLO
Subroutine EQUPXS

Calculates depth of elements previous to the present computational
segment.

Called by RDSFLO

Subroutine FCODE

Builds the segment's result file specification for the output parame-
ter file name from the device name, group identification code, user
identification code, base file name, extension and the segment number.

Called by SERATRA

Subroutine FDCODE

Separates the base result file name into the five parts of device,
group identification code, user identification code, base file name, and
extension. :

Called by STRTUP

Subroutine HYDDAT

Reads and processes the hydrologic input data. The data are read
(Togical Unit 1), checked for consistency, and written to the temporary
file HYDROLOGY.TMP (logical Unit 4).

Called by SERATRA
Calls TRNPOS, RADIUS, and PUTERR

10



Subroutine HYDFLO

Called each time step to read the hydrologic data from the file
HYDROLOGY.TMP, which has been prepared by subroutine HYDDAT. It also
computes the vertical velocities, if any.

Called by SERATRA
Calls SHEARR, SHEARS, and PROFIL

Subroutine ICFLO

Reads the sediment and contaminant concentrations and inflows into
the segment from the upstream segment. For Segment 1, the data are read
from the file prepared by Subroutine UPSDAT. For the other segments, the
data are the simulation results for the stream segment that were saved by
the executive routine.

Also redistributes sediment and contaminant concentrations within the
segment by calling Subroutine SEGMTX if the depth of the upstream segment
differs from the depth of the current segment.

Called by SERATRA
Calls EQUPCS, RADIUS, SHEARR, SHEARS, PROFIL

Subroutine INIDAT

Reads the simulation control variables such as number of time steps,
number of segments, time step save frequency, time step length, and the
time series analysis control parameters.

Called SERATRA
Calls PUTERR

Subroutine PARTIC

Calculates the coefficients of convection, diffusion, decay, and
source terms in the particulate contaminant transport equation. This
calculation is performed for the particulate contaminant attached to each
sediment in three sediment size fractions.

Called by TRANSP
Subroutine PHOINP

Reads data and parameters for the dissolved contaminant degradation
due to photolysis.

Called by SERATRA

11



Subroutine PROFIL

Assigns the flow discharge to each element according to a logarithmic
or uniform vertical velocity profile from the cross-sectionally averaged
discharge. The decision of which profile to be used is based upon the
distance from the river bottom to the elevation where the logarithmic
velocity becomes theoretically zero. When this distance is greater than
one fourth the bottom element thickness, a uniform profile is used.
Otherwise, the logarithmic profile is assigned to the flows.

Called by HYDFLO, ICFLO
Subroutine PUTERR

Called when an error is detected during the input data processing.
PUTERR stores the error identification code and counts a number of error
detected.

Called by DIMDAT, INIDAT, TRBDAT, and UPSDAT

Subroutine RADIUS

Calculates the hydraulic radius for a given depth and geometry.
Called by HYDDAT, ICFLO
Subroutine RDSFLO

Redistributes the sediment and contaminant concentrations within the
same segment whenever the flow depth changes from one time to the next.

Called by SERATRA
Calls EQUPXS

Subroutine RPTERR

I[f any errors are detected during the input of data processing, this
subroutine writes these errors to the file SED.LST (logical unit 6). It
opens the error message file SERATERR.MSG (logical unit 10), reads the
appropriate error messages, and reports them.

Called by SERATRA
Subroutine SAND

Calculates the amount of sand deposition to the river bed or resus-
pension from the bed. Availability of sand to be scoured from the river
bed is also checked if resuspension occurs. The user decides whether to
use the Colby or Toffaletti sediment discharge formula to compute the
capacity of the flow to transport the noncohesive sediment for an assigned
river reach. However, if the Colby method is selected and should fail

12



during the simulation period, as a result of some limitations, the
Toffaletti method automatically replaces the Colby method to continue the
simulation.

Called by TRANS
Calls TOFFAL and COLBY

Subroutine SAVEIT

Writes the simulation results to the binary output file (logical
unit 5) at predetermined time steps. SAVEIT computes the depth-averaged
concentrations of sediment and contaminants, total particulate concentra-
tion (sum of depth-averaged particulate contaminants associated with three
sediment size fractions), total contaminant concentrations (sum of dis-
solved and particulate contaminants), and average contaminant concen-
trations for each river bed layer before they are written to the file.

Called by SERATRA
Subroutine SEDDAT

Reads the input data related to sediment characteristics for each
river segment. These values include sediment fall velocities, densities,
diameters, critical shear stress values, vertical diffusion coefficients,
contaminant adsorption values, and decay parameters. It computes rates of
contaminant decay due to hydrolysis, oxidation, and biodegradation.

Called by SERATRA
Calls PUTERR

Subroutine SEDIME

Calculates the coefficients of convection, diffusion, decay, and
source terms in the sediment transport equations for each sediment size
fraction.

Called by TRANS

Subroutine SETUP

Sets up finite-element matrices [P], [S] and [R] for sediment and
contaminant transport.

dc _
P] {$5} + [ST(C)= (R
Called by TRANS
Subroutine SHEARR

Computes bed shear stress and shear velocity for the sediment-laden
flow in impoundments such as reservoirs where the slope of the bed is not

13



parallel to the slope of the water surface. Computations are based on the
velocity, depth, and bed-sediment diameter.

Called by HYDFLO
Subroutine SHEARS

Computes the bed shear stress and shear velocity of free-flowing
water bodies, such as rivers and streams. The bed slope, hydraulic radius
and specific weight of water are the basis for the calculations. This
method is not applicable to areas of impoundments.

Called by HYDFLO

Subroutine SILCLA

Calculates the amount of silt and clay deposition or erosion.
Availability of silt and clay on the river bed is checked if erosion
occurs. The Partheniades and Krone formulas are used to compute the rates
of cohesive sediment deposition or erosion.

Called by TRANSP
Subroutine STRTUP

Responsible for controlling the interactive I/0 session prior to the
simulation and for opening the following temporary files:

Name LUN Contents
DUMMY,DT1 ? Inflow/outflow for Segment 1, Initial conditions
to Segment 1
DUMMY.DT?2 3 Inflow/outflow for other segments
HYDROLOGY . TMP 4 Current segment's hydrologic data
6
7

SED.LST Line printer listing file
TRIBUTARY.TMP Current segment's tributary data

Called by SERATRA
Calls FDCODE

Subroutine TOFFAL

User can choose either the Toffaletti or Colby methods to compute the
capacity of the flow to transport sand. This routine is used to compute
sediment capacity by the Toffaletti method.

Called by SAND

14



Subroutine TRANSP

Controls Step 4 (solve the sediment and contaminant transport equa-
tions) as described in the previous section. The major task of this sub-
routine is to call other subroutines.

Called by SERATRA
Calls BEDDK, BEDHIS, COLLAP, COMB, DISOLV, PARTIC, SAND, SEDIME,
SETUP, SILCA and TRISOL

Subroutine TRBDAT

Reads and processes tributary data set. The data are read from the
input stream (logical unit 1), and written to a temporary file,
TRIBUTARY.TMP (logical unit 7). Tributary data include sediment con-
centration for each sediment size fraction, concentration of particulate
contaminant associated with each sediment size fractions, and concen-
tration of dissolved contaminant.

Called by SERATRA
Calls PUTERR

Subroutine TRBFLO

If a segment contains a confluence with a tributary, this routine is
called each time step to read the tributary input data from TRIBUTARY.TMP
(logical unit 7) and to redistribute concentrations to each vertical layer.

Called by SERATRA

Subroutine TRISOL

Solves the system of equations [A] {C} = [B] for {C}. The Gaussian
elimination technique is used in this program.

Called by TRANSP

Subroutine TRNPOS

Creates idealized rectangular geometry from input cross-sections.
Called by HYDDAT
Subroutine UPSDAT

Responsible for reading the upstream inflow conditions to Segment 1
(upper most segment) from the input stream (logical unit 1) and writing
them to DUMMY.DT1 (logical unit 2) for subsequent use during the simula-
tion of Segment 1.

Called by SERATRA
Calls PUTERR
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Subroutine WTRDAT

Reads and processes initial sediment and contaminant concentrations
in segments except Segment 1 prior to the simulation. Data to be read
from the input stream (logical unit 1) include the sediment concentration
for each sediment size fraction, the concentrations of the contaminant
attached to a sediment of each size fraction, and dissolved contaminant
concentration.

Called by SERATRA

"INCLUDE" File Descriptions

In this program, INCLUDE files are used to ease the program develop-
ment and maintenance. Any changes to an INCLUDE file are propagated
throughout the program units that reference the file.

ELMSIZ.PRM Description

This file contains a single PARAMETER statement that sets the size of
three constants. These parameterized constants in turn set the sizes of
most of the arrays referenced in the program modules.

MXELEM specifies the maximum number of elements that will be allowed
in the water column. This constant can be changed to tailor the program
to a particular problem, by noting that each increase of one element will
add approximately 400 (octal number) bytes to the program's memory
requirements (assuming that the overlay descriptor is not altered).

The maximum number of bed layers is controlled by MAXLEV. Adjusting
this parameter does not have much effect on the overall size of the
program,

MAXCON Timits the number of sediment and contaminant types that will
be computed during a simulation and, while it is a parameter, it cannot be
changed without program modifications. The program expects the following
concentration values to be in the specified order:

sand

silt

clay

contaminant attached to sand

contaminant attached to silt

contaminant attached to clay

dissolved contaminant (not included in contaminant concentrations in
river bed).

SNOYOT B W

TRANS.COM Description

SERATRA minimizes the use of any COMMON areas of storage. However,
because of the Timits of the FORTRAN compiler, it was necessary to sub-
stitute the labeled COMMON TRANS for the argument 1ist to the subroutine
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TRANSP. Only those variables that are needed by the subroutine are
included in the common. The sizes of the arrays are set by the PARAMETER
statement in the file ELMSIZ.PRM.

DEFINITION OF VARIABLES

Variables used in SERATRA are listed here (name, array sizes, types,
and definitions).

Name Type Definitions

ABAR (MXELEM) R*4 Average surface area of the vertical
elements (AREA(I)+AREA(I+1))/2.0

ALEN R*4 River segment length

ALFA R*4 Decay term

ANALMT R*4 Cutoff concentration of dissolved
contaminant for time series analysis

ANALYS L*1 Control variable for time series analysis

AREA(MXELEM) R*4 Surface area of each vertical element of a
segment

AWID(MXELEM) R*4 Width of each vertical element of a segment

B(MAXLEV,MAXCON-1) R*4 Sediment and contaminant concentrations
within the river bed

BASE(5) BYTE Result file base file name

BDIV R*4 Standard thickness of each bed layer

BED R*4 Total bed thickness

BETA R*4 Source or sink term

C(MXELEM,MAXCON) R*4 Sediment and contaminant concentrations in

a water column

CCIN(MXELEM,MAXCON) R*4 Sediment and contaminant concentrations
flowing into a segment

CLAST (MXELEM,MAXCON) R*4 Initial concentrations of sediment and
contaminant for a given segment
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Name Type Definitions

COLD(MXELEM,MAXCON) R*4 Solution of the transport equations con-
verted to cell-centered concentrations.
They become inflow concentrations to the
downstream segment.

CTRB(MXELEM,MACXON) R*4 Vertically distributed sediment and con-
taminant concentrations in a tributary

CTRIB(MAXCON) R*4 Cross-sectionally averaged concentrations
of sediment and contaminant in a tributary

D(MXELEM) R*4 Diagonal coefficients of the tridiagonal
matrix

DECAY(6) R*4 First-order degradation rates of
contaminant

DELTD R*4 Simulation time step in days

DELTH R*4 Simulation time step in seconds

DELZ R*4 Standard thickness of each vertical element

DELZT R*4 Thickness of the top water element

DENS(3) R*4 Sediment density

DEPO R*4 Deposition rate of cohesive sediments

DEV(3) BYTE Device specification from the result file
name

DFZ(4) R*4 Vertical diffusion coefficients for sand,
silt, clay and dissolved contaminant

DIAM(3) R*4 Particle diameters of sand, silt and clay

DSHR(3) R*4 Critical shear stress for deposition of
sand, silt and clay

D1(MXELEM) R*4 Subdiagonal coefficients of the tri-
diagonal matrix

D2(MXELEM) R*4 Superdiagonal coefficients of the tri-
diagonal matrix

050 R*4 Median bed sediment diameter

E(18) R*4 Light adsorption coefficients for

18 different wavelengths
18



Name Type Definitions

ECHO L*1 Line printer echo control variable

ELEV R*4 Bed elevation of the segment

ENDHYD [*4 Ending time (seconds) for the current set
of hydrologic data

ENDIC [*4 Ending time (seconds) for the current set
of initial conditions

ENDTRB [*4 Ending time (seconds) for the current set
of tributary data

ERODE(3) R*4 Erodibility coefficient of cohesive
sediment

ETIME [*4 Elapsed simulation time (seconds)

FERROR L*1 Fatal error flag

FTYPE(3) BYTE File extension from the result file name

GSI R*4 Total capacity of sediment transport rate

GUIC(3) BYTE Group number from the UIC of the result
file name

HLDERR(100) BYTE Holding array for input error numbers

HRAD R*4 Hydraulic radius

ILAYER(3) 1*2 Zero or positive value corresponds to the

number of layers to be completely scoured

for each sediment size fraction. Negative
values correspond to the number of layers

to be created by sediment deposition.

INFLO 1*2 Logical unit number of the file containing
the results of the previous segment

ISEG 1*2 Segment number currently being simulated

ITPRT I*2 Time plane save frequency

JULIAN I*2 Julian starting date of the simulation

KAY1 R*4 Light extinction coefficient in clear water

KAY2 R*4 Light extinction coefficient due to sus-

pended sediment in water
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Name

MAXLEV
MAXCON

MXELEM

NBED
NELEM

NELEMB

NEWQI

NSETS

NSTEPS

NTRIBS

NUMERR
NXEQ
OUTFLO
PCOEF (4)

PDELZ

PDELZT

I*2
I*2

1*2

1*2
I*2

I*2

L*1

[*2

I%4

[*2

I*2

I*4

I*2

R*4

R*4

R*4

Definitions

Maximum allowable number for bed layers

Total number of substances (sediment and
contaminant) for simulation

Maximum allowable number of vertical water
elements

Number of bed layers

Number of elements in the water column for
the current segment

Number of elements in the water column for
the previous segment

QHIN data flag that is turned on when new
sets of incoming flows or tributaries are
supplied

Number of time planes that the initial
conditions of Segment 1 must be written to
the input file of Segment 2. This is to
allow for the travel time of the flow
through the segment to reduce or eliminate
the numerical dispersion.

Total number of time steps for the
simulation

Indicator to signal the presence of a
tributary to the segment

Input error counter

Current time step counter

Logical unit number of the file receiving
the results of each time step for the
current segment

Photolysis rate at the water surface for
four seasons

Standard element thickness of the previous
segment

Thickness of the top element of the
previous segment
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Name Type Definitions

PDEPTH R*4 Flow depth of the previous segment

PELEV R*4 Bed elevation of the previous segment

PHI R*4 The reaction quantum yield for the con-
taminant in air-saturated pure water to be
used to compute the photolysis rate

POR R*4 Bed sediment porosity

PTDELZ R*4 Standard element thickness at the previous
time step

PTOLZT R*4 Thickness of the top element at the
previous time step

PTQAVG(MXELEM) R*4 Discharge leaving the segment at the
previous time step

QAVG(MXELEM) R*4 Discharge leaving the segment at the end
of the current time step

QHIN(MXELEM) R*4 Inflow rate to the current segment

QHOLD(MXELEM) R*4 Discharge into the segment from the
upstream segment previously simulated

QHOUT (MXELEM) R*4 . Discharge leaving the segment at the end
of the current time step

QV (MXELEM) R*4 Vertical flow rate

R(MXELEM) R*4 Finite-element load vector

RESELN R*4 Water surface elevation

RHO R*4 Density of water

RSUSP(3) R*4 Erosion rates of sediments

S{MXELEM,3) R*4 Finite-element unsymmetric band matrix

SCSHR(3) R*4 Critical shear stresses for scour for
sand, silt and clay

SO(MXELEM, 3) R*4 Amount of sediment removed from each
element as a result of sediment deposition

SECDAY R*4 Number of seconds in a day
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Name Type Definitions

SECYR I*4 Number of seconds in a year

SI(18,4) R*4 Solar intensity table for 18 different
wavelengths and the four seasons to be
used to compute a photolysis rate

SIMLEN [*4 Simulation length in seconds

SLOPE R*4 River bottom slope

SMETH BYTE Sand transport method indicator

SORBK(9) R*4 Distribution coefficients and transfer
rate contaminants for adsorption mechanisms

SR(3) R*4 Amount of sediment being added to each
element due to bed sediment erosion

STRESS R*4 Bed shear stress value

T R*4 Ratio of the previous depth to the current
depth

TEMPR R*4 Water temperature

TRBOPT [*2 Tributary input control variabie

USTAR R*4 Bed shear velocity

UUIC(3) BYTE User number from the UIC of the result
file name

VEL R*4 Flow velocity

VEL1 R*4 First convective term

VEL?Z R*4 Second convective term

VoL R*4 Segment flow volume

VSET(3) R*4 Settling velocities of sediments

WL(18) R*4 18 different sunlight wavelengths that are

set into the photolysis submodel

XNT(3) R*4 Bed sediment weight in a bed layer for
each sediment size fraction

XYSO R*4 Thickness of the top bed layer
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FILE EXPLANATION

At any given time during a simulation, SERATRA could have as many as
nine active files. These include the input stream data file, print file,
temporary internal files, error message file and result files as shown in
Table 1.

TABLE 1. LIST OF FILES

Name LUN Type Usage
‘User Supplied 1 Formatted, sequential Simulation input data file
DUMMY . DT1 2 Unformatted, sequential  Output of odd-numbered

segments, input to even-
numbered segments

DUMMY.DT?2 3 Unformatted, sequential Output of even-numbered
segments, input to odd-
numbered segments

HYDROLOGY.TMP 4  Unformatted, sequential Temporary hydrologic data
file

User Supplied 5 Unformatted, sequential Simulation result file
SED.LST 6 Formatted, sequential Print file

TRIBUTARY.TMP 7 Unformatted, sequential Temporary tributary data file
Interactive I/0 logical unit

TIMSERIES.DAT 8 Unformatted, sequential Time series analysis data

SERATERR.MSG 10 Formatted, direct access Input error message file

The following describes each of these files.

Input Stream File

This file is prepared by the user prior to the simulation. The file
contains all input data necessary to run the simulation. The file is
opened by Subroutine STRTUP and is read by all of the input stream pro-
cessing modules.

DUMMY.DT1 and DUMMY.DT?2

These two files work in tandum to provide input to the current seg-
ment and to store the simulation results of each time step. Both files
are opened in Subroutine STRTUP. When the initial conditions for
Segment 1 are encountered in the input stream, they are written to
DUMMY.DT1 by Subroutine UPSDAT. As Segment 1 is being simulated, its
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initial conditions are read from DUMMY.DT1 and after each time step its
computed concentrations and outflows are written to DUMMY.DT2. The
executive routine is responsible for writing the data to DUMMY.DT2 and
Subroutine ICFLO reads the data from the inflow file.

When simulation of Segment 1 is completed and Segment 2 is to be
modeled, the two files switch roles. DUMMY.DT2 becomes the inflow file
and DUMMY.OT1 becomes the outflow file. This alternating pattern is then
repeated for subsequent segments. DUMMY.DT1 is the inflow file for odd-
numbered segments and the outflow file for even-numbered segments.
DUMMY.DT2 is the outflow file for the odd segments and the inflow file for
the even segments. The variables INFLO and OUTFLO control this swapping
of reading and writing.

HYDROLOGY . TMP

This temporary file is used to store the hydrologic data for the seg-
ment being simulated. Subroutine STRTUP opens the file; Subroutine HYDDAT
writes the data to the file from the input stream; and two modules read
the data. SERATRA reads enough of the file to get the initial thickness
of the top element and then rewinds the file so that it can be processed
by Subroutine HYDFLO at the proper times.

Result Files

Each segment has a separate result file with a name based upon the
base file name supplied by the user and the segment number. SERATRA opens
the file and writes the first record that contains only the segment num-
ber. The rest of the data is processed and written to the files by Sub-
routine SAVEIT at predetermined time steps. These are the files that are
processed by the post processing program SPPR.TSK.

SED.LST

This is the data file that receives all the data for printout,
including the input stream echo and any error messages. The user must
have this file printed.

TRIBUTARY.TMP

Any tributary data encountered in the input stream are written to
this file by Subroutine TRBDAT. The data are read at each segment having
a tributary during the simulation by Subroutine TRBFLO.

TIMESERIES.DAT

The executive routine performs all the processing of this file which
will contain the data needed by the time analysis model FRANCO. It 1is
recommended that the user rename this file after the simulation to avoid
confusion later.
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SERATERR.MSG

This direct access file contains all of the error messages that may
be needed during the processing of the input stream. The file is used by
Subroutine RPTERR and is created with Program MSGENT.TSK.
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SECTION 3
DESCRIPTION OF MODEL OPERATION

SERATRA OPERATING INSTRUCTIONS

These operating instructions assume the operator is familiar with the
RSX-11D operating system and can log onto the system and specify any
nondefault devices or user identification codes. In the samples below,
the underlined portions are the operator's response. SERATRA is activated
by using the MCR RUN command.

MCR RUN SERATRA<alt>mode

After it has been loaded, SERATRA will seek information from the user
concerning file names and simulation parameters.

ENTER NAME OF INPUT FILE > 3YEAR.CNL

What is needed here is the file descriptor of the input file that has been
prepared by the user as described elsewhere in this report (SERATRA Input
Requirements).

DO YOU WANT THE INPUT FILE ECHOED (Y OR N) > Y

As indicated, the proper response to this question is either a "Y" or
an "N"  This listing can consume a large number of pages if there is a
large amount of time varying data. The listing does not go directly to
the printer device but is written to the file "SED.LST" and the user must
have the file printed.

ENTER BASE FILE NAME > 3YEAR.RLT

Simulation results are written at preselected time planes to files
that are to be used during post-processing with Program SPPR. Each river
segment being simulated is assigned a separate file to receive the results
when the user supplies a portion of the file names (the base file name)
and SERATRA generates the unique portion of the file name (the river
segment number). The base file name consists of a 5-digit name (it must
have exactly 5 digits) and a 3-digit extension such as "3YEAR.RLT".
SERATRA appends a 4-digit segment number to each file it creates. For
example, if three segments are being simulated, the files 3YEAROOOL.RLT,
3YEAROOO2.RLT and 3YEAROOO3.RLT would be produced.
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WHICH SAND CAPACITY METHOD IS TO BE USED?
ENTER T (TOFFALETTI) OR C (COLBY) > T

The user has the option of using either the Toffaletti or Colby
method to compute the capacity of the flow to transport sand. When the
Colby method is selected, it may fail under certain conditions during the
simulation. If this happens, SERATRA will switch automatically to the
Toffaletti method, but it will continue to try to use the Colby method
whenever possible. The Colby method includes effects of water temperature
and fine sediment concentration on sediment transport explicitly and is
best suited to a small river. The Toffaletti method is applicable to both
large and small rivers.

CONSOLE SWITCHES

Once each time step SERATRA examines the status of Console Switches 1
and 2 which are used to report simulation status and to terminate the
run. The simulation status report consists of the line

SEGMENT #XXX TIME STEP YYYYYYYYYY

This Tine will be printed at the terminal device that was used to activate
the model as long as Console Switch 1 is on. XXX is the number of the
segment being simulated and YYYYYYYYYY is the number of the time step
about to be taken.

Console Switch 2 is used to terminate the simulation at the
operator's discretion. When the switch is raised the following message
will be displayed.

kkkxkx SERATRA ****%
TERMINATED BY OPERATOR AFTER TIME PLANE #XXXXXXXXXX IN SEGMENT #YYYYY

XXXXXXXXXX is the number of the time plane just completed and YYYYY is the
number of the segment being simulated.

INPUT REQUIREMENTS FOR SERATRA

The input requirements for SERATRA consist of 18 separate data sets.
Most of them are required and some are optional. Each data set is
described separately in this section, but the order is implied by the
number of the data set. 1In addition to numbers and titles of the data
sets, each description contains a brief explanation of the data, the order
and format of the records and the definition of each field in the
records. Examples of each data set are also included. Actual values used
in these examples must be regarded as only for illustration purposes.

Listed below are the numbers and titles of each data set. Data
Sets 1, 2, 14 and 17 are read only once during the simulation, and the
remaining sets must be repeated as a group for each river segment being
simulated.
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Data Set Numbers Title

1 Simulation Identification Title

2 General Information Common to A1l Segments

3 Water Columns, Bed and Sediment Dimensions

4 Surface Area of Each Element

5 Particle Settling Velocity

6 Density of Sediment Particles

7 Diameter of Sediment Particles

8 Critical Shear Stresses for Bed Scouring

9 Critical Shear Stresses for Sediment Deposition

10 Erodibility Coefficients

11 Vertical Diffusion Coefficients

12 Adsorption/Desorption Values

13 Contaminant Degradation and Decay Parameters

14 Photolysis Coefficients and Tables

15 Initial Bed Conditions

16 Initial Water Column Conditions

17 Upstream Inflow Conditions to Segment 1

18 Tributary Inflow Conditions of Sediment and
Contaminants

19 Hydrologic Data

The following table shows the order of each data set of an input file
that would be required to model three river segments:

Sequence Numbers Contents
1-2 Data Sets 1-2 (Data common to all segments)
3-13 Data Sets 3-13 (Data for Segment 1)
14 Data Set 14 (Common to all segments)
15-19 Data Sets 15-19 (Data for Segment 1)
20-29 Data Sets 3-13 (Data for Segment 2)
30-31 Data Sets 15-16 (Data for Segment 2)
32-33 Data Sets 18-19 (Data for Segment 2)
34-43 Data Sets 3-13 (Data for Segment 3)
44-45 Data Sets 15-16 (Data for Segment 3)
46-47 Data Sets 18-19 (Data for Segment 3)

Data Set No. 1 - Simulation Identification Title

This data set consists of two records that are used to identify both the
simulation and the data file itself.

FORMAT: 20A4/20A4
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Example:
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Data Set No. 2 - General Information Common to A1l Segments

Number of time steps to be taken during the simulation

Number of river segments to be simulated (O<NSEG < 35).
Time plane result save frequency. Because of the
length of the simulations, it is often impractical to
save sediment and contaminant concentrations after
This restricts the writing of the
results to the file to every ITPRTth time plane. This
value must be an even factor of NSTEPS or some of the
simulation results will be lost (O<ITPRT<NSTEPS).
Time series analysis control variable
=TRUE; Computed results at each time step satisfying,
the cutoff 1imit of ANALMT will be written to a
file that can be analyzed by Program FRANCO.
=FALSE; None of the simulation results will be saved
for future analysis.
Time step length in SECONDS (DELTH>0.0).
Lower Tlimit of depth-averaged dissolved concentrations
used for the time series analysis. This variable sets
a lower limit above which the results are saved for
the time series analysis program, FRANCO. This result
will only be saved when the dissolved concentration
exceeds this 1imit. Care must be taken to assure that
this value is not set too high. This variable is used
only when ANALYS=TRUE. (kg/m3 or pC/m3)
Minimum depth below which certain calculations will

FORMAT: 110,215,L5,3F10.0
Column Variable Description
1-10 NSTEPS
(>0).
11-15 NSEG
16-20 ITPRT
each time plane.
21-25 ANALYS
26-35 DELTH
36-45 ANALMT
46-55 DEPMIN
not be performed.
Example:

e A =B P )P ——L = [ — — G~
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1
4

ﬁQWJJIfLﬁ?f1UJ1
2 3 4 5 6 7 8

0 0 0 0 0 0 0

The above example describes that:
a) 1440 time steps will be taken for each of the
b) 15 segments; the results will be saved every
c) 60 time steps;
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d

the results are to be made available to the time series analysis

program, FRANCO;

)
e) 60 seconds is the length of each time step; and data will be saved

for FRANCO when the dissolved concentration exceeds
f) 4.56-6 (kg/m3 or pC/m3)
g) 0.1 meter is the lower limit for depth related calculations

Data Set No. 3 - Water Column, Bed and Segment Dimensions

FORMAT :

Colum

n Variable

215,7F10.0

Description

1-5

6-10
11-20
21-30
31-40

41-50
51-60

61-70
71-80

Examp

NELEM

NBED
DELZ
BDIV
BED

ALEN
ELEV

POR
PELEV

le:

Number of vertical water column elements (cells) in
the segment at the beginning of the simulation. The
maximum allowable value of this variable is set by the
PARAMETER MXELEM which is kept in File ELMS1Z.PRM.
Number of bed Tayers at the beginning of the
simulation (0 < NBED < 10)

Thickness of all but the top vertical elements in

meters (0 < DELZ)

Thickness of all but the top bed layer in meters (0.0

< BDIV)

Initial total bed thickness including the top bed

layer in meters (0.0 < Bed < NBED*BDIV). The

thickness of the top bed layer (XYSO) will be
calculated by:

XYSO = BED <(NBED-1)*BDIV

Length of the segment in meters.

Bed elevation of the segment measured at its midpoint

in meters.

Porosity of the bed sediment defined as the ratio of

the water volume to the total volume. (POR < 1.0)

Bed elevation upstream of Segment 1 (uppermost

segment). This variable is read only with the data

for Segment 1 and is ignored for all the other
segments. It also tells SERATRA which method to use
when computing the bed shear stress values.

=0.0; bed shear stress computations will be based upon
the velocity, depth and bed sediment size. This
method is applicable for modeling impoundment
areas such as reservoirs.

#0.0; bed shear stress computations will be based
upon the properties of free-flowing water (bed
slope, hydraulic radius and specific weight of
the water) in streams and rivers
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The above example indicates that:
a) the segment initially contains 5 vertical elements;
b) the river bed initially consists of 4 layers;

c) the standard water column element thickness is 1.5 meters;

d) the standard thickness of the bed layers of 0.1 meter;

e) the total bed thickness is 0.4 meter which will leave a top bed
layer thickness of 0.1 meter;

f) the segment's length is 1500.0 meters;

g) the porosity of the bed sediment is 0.5 or 50% empty space;

h) the bed elevation at the segment's midpoint is 219.5 meters (this

also assigns the method to compute bed shear stresses).

Data Set No. 4 - Surface Areas of Each Element

Record 1 - Format 15,2F10.0

Column Variable Description

1-5 NAREA Number of surface areas to be read in Record 2
6-15 VPAREA Surface area to be used in excess of input data in
square meters
16-25 DELEV Vertical interval to be used in conjunction with
VPAREA in meters
Example: <« AP-4—B > € [ —
11Jﬁquﬂﬂfan Coonbiooodueod oo ooy

t 3 4 5

k4 [} 7 8
[ 0 o o 0 [} 0 1]

Record 2 - Format 8F10.0

Column Variable Description

1-10 AREA(1) Surface area of channel bottom in square meters
11-20 AREA(2) Surface area at node 2 in square meters

71:80 AREA(8) Surface area at node 8 in square meters
AREA
(NAREA) Surface area at top node in square meters
Example: - A - B~ ( ) > €f >

. 10/6900. 107000. 107100, 107200.
o A R e e v b e Lo
‘ 0 B o ) ° ’ 0 E
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Supply surface areas AREA (1) through AREA (NAREA). Element numbers start
from the river bottom. A value of MXELEM is specified in Include
Statement ELMSIZ.RPM. Although value of MXELEM is adjustable, currently
it is set to be 21.
Example explanation:

The surface areas of the first 8 elements are:

Element Area (meters)

1 106800.0 S —
2 106900.0 MXELEM §;
A\ 7

3 107000.0 ‘T 7
4 107100.0 X 7/
5 107200.0 e,kL ,J
6 107300.0 N —7
7 107400.0 - 7
8 107500.0 D—"

TS~ e0

Record 3 - Format 8F10.0

Column Variable Description

1-10 EL(1) Elevation or depth at channel bottom in meters
11-20 EL(2) Elevation or depth at node 2 in meters
71:80 EL(8) Elevation or depth at node 8 in meters

EL (NAREA) Elevation or depth at top node in meters

Example:
- P =[P -~ P D ~—> [

.0 2.0 3.0 41.0 5.0
g IIH IR AN RN AN N AR R RN RN AN RN R RN AR AR A N
1 1 2 3 4 5 6 7 8
0 0 0 0 0 0 0 0

Data Set No. 5 - Particle Settling Velocity

FORMAT: 3F10.0

Column Variable Description

1-10 VSET(1) Settling velocity of sand particles in m/sec; VSET(1)
> 0.0) .
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11-20 VSET(2) Settling velocity of silt particles in m/sec; VSET(2)

> 0.0) .
21-30 VSET(3) Sett];ng velocity of clay particles in m/sec; VSET(3)
>0.0) .
Example:
L B C
[ 5eB2E-3s  3eBTE A 14 293 et s essisdsiiscesesdosen : , |
S R T

Example explanation:
a) Settling velocity of sand is 5.82E-3 m/sec.

b) Settling velocity of silt is 3.87E-4 m/sec.
c) Settling velocity of clay is 2.93E-5 m/sec.

Data Set No. 6 - Density of Sediment Particles

FORMAT: 3F10.0

Column Variable Description

1-10 DENS(1) Density of sand particles in kg/m3 DENS(1)
11-20 DENS(2) Density of silt particles in kg/m DENS(2)
21-30 DENS(3) Density of clay particles in kg/m DENS(3)

[ NoNe)
OO0

Example:
B - — >§"_———_~“7c
| 2 3 3 5 6 -
0 0 0 0 0 0 0 i

Example explanation:
a) Density of sand is 2.65E+3 kg/m3.

b) Density of silt is 2.2E+3 kg/m3.
c) Density of clay is 1.8E+3 kg/m3.

Data Set No. 7 - Diameter of Sediment Particles

FORMAT: 4F10.0

Column Variable Description

1-10 DIAM(1) Diameter of sand particles in meters DIAM(1) 0.0 .
11-20 DIAM(2) Diameter of silt particles in meters DIAM(2) 0.0 .
21-30 DIAM(3) Diameter of clay particles in meters DIAM(3) 0.0 .
31-40 D50 Median bed sediment diameter in meters (D50 0.0).
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Example:

A= B [ 0
| Do 2oEh o 300k 2.00E-8 ., 1.256-4 ) j
NUEEUTE FUN AN NN
b 5 7 8

5 .
6 0 ; 5
Example explanation:
) Diameter of sand is 1.25E-4 meters.
) Diameter of silt is 3.00E-5 meters.

a

b

c) Diameter of clay is 2.00E-6 meters.

d) Median bed sediment diameter is 1.25E-4 meters.

Data Set No. 8 - Critical Shear Stresses for Sediment Scouring

FORMAT: 3F10.0

Column Variable Description

1-10 SCSHR(1)  Critical shear stress for scouring sand in kg/m2.
This value will be disregarded in the model.

11-20 SCSHR(2) Critical shear stress for scouring silt in kg/me.

21-30 SCSHR(3) Critical shear stress for scouring clay in kg/m2.

Example:

o
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Example Explanation:
a) Critical shear stress value for scouring sand is 1.00E-5 kg/m2.

b) Critical shear stress value for scouring silt is 7.14E-3 kg/m2.
c) Critical shear stress value for scouring clay is 7.45E-3 kg/mz.

Data Set No. 9 - Critical Shear Stresses for Sediment Deposition

FORMAT: 3F10.0

Column Variable Description

1-10 DSHR(1) Critical shear stress value for depositing sand in
kg/m2 [DSHR(1) < SCSHR(1)]. This value will not be
used in the model.

11-20 DSHR(2) Critical shear stress value for depositing silt in
kg/m2 [DSHR(2) < SCSHR(2)].

21-30 DSHR(3) Critical shear stress value for depositing clay in
kg/m? [DSHR(3) < SCSHR(3)].
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Example:
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Example Explanation:
a) Critical shear stress value for depositing sand is 1.00E-6 kg/mz.

b) Critical shear stress value for depositing silt is 5.10E-4 kg/mz.
c) Critical shear stress value for depositing clay is 2.04E-4 kg/m2.

Data Set No. 10 ~ Erodibility Coefficients

Format: 3F10.0

Column  Variable Description

1-10 ERODE(1) Erodibility coefficient of sand in kg/mz-sec
(ERODE(1) > 0.0]. This value will be disregarded in
the model.

11-20 ERODE(2) Erodibility coefficient of silt in kg/mz-sec
[ERODE(2) > 0.0].

21-30 ERODE(3) Erodibility coefficient of clay in kg/m2-sec
[ERODE(3) > 0.0].

Example:
- B [
| 1.5F-4 1.5E—}, !.SE—!‘ 1 ) i ) |
1 2 3 4 5 6 7 8
0 0 0 0 0 0 0 0

Example Explanation:
a) Sand erodibility coefficient is 1.5E-1 kg/m2 -sec.

b) Silt erodibility coefficient is 1.5E-1 kg/m -sec.
c) Clay erodibility coefficient is 1.5E-1 kg/m -sec.

Data Set No. 11 - Vertical Diffusion Coefficients

Format: 4F10.0

Column Variable Description

1-10 DFZ(1) Vertical diffusion coefficient for sand in m2/sec.
11-20 DFZ(2) Vertical diffusion coefficient for silt in m2/sec.
21-30 DFZ(3) Vertical diffusion coefficient for clay in mZ/sec.
31-40 DFZ(4) Vertical diffusion coefficient for dissolved

contaminant in m2/sec.
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Example:
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Example explanation:

a)
b)
c)
d)

Note: ODFZ

DELZ « WS

Vertical diffusion coefficient for sand is 3.0E-4 m2/sec.
Vertical diffusion coefficient for silt is 3.0E-4 m2/sec.
Vertical diffusion coefficient for clay is 3.0E-4 mé/sec.
Vertical diffusion coefficient for dissolved contaminant is
3.0E-4 m2/sec.

Data Set No. 12 - Adsorption Values (two records)

Record No. 1 - FORMAT: 8F10.0

Column Varijable Description
1-10 SORBK(1)  Distribution
with sand in
11-20 SORBK(2)  Distribution
with silt in
21-30 SORBK(3) Distribution
with clay in
31-40 SORBK(4) Cont?minant
sec™i.
41-50 SORBK(5) Contaminant
sec~i,
51-60 SORBK(6)  Contaminant
sec-1,
61-70 SORBK(7) Contaminant
71-80 SORBK(8) Contaminant

Record No. 2 - FORMAT: F10.0

coefficient of contaminant associated

m3/kg.

coefficient of contaminant associated

m°/kg.

coefficient of contaminant associated

m°/kg.

transfer rate with suspended sand in

transfer rate
transfer rate

transfer rate
transfer rate

with suspended silt in

with suspended clay in

with bed sand in sec-1.
with bed silt in sec-l.

ool

Column Variable Description
1-10 SORBK(9) Contaminant transfer rate with bed clay in sec-l
Example:
——— B C D- 13 & a & -
I ! &:I!l f S !E‘E{ raadle SE‘EI L &:EEI.E.I':‘S. g,ggg 'é iR SIE-S Sl 7!,9,5,',8! E,.g,?,g,s,g,—,a}
L et mmatl ser——
'l_l?]‘lll7‘.llel-JaL‘LlIJIJ_LIl lllllll T]J_LJIILJLLIAIllllLlllLLlJJle‘!lllllLLll[l'Xll' ‘l%
i 1 2 F] q 3 [ 7 []
] e [ ] [ L] e ]
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Example
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Explanation:

Contaminant
1.0 m3/kg.

distribution coefficient (Kd) value of sand is

Contaminant distribution coefficient (Kd) value of silt is
5.0E+3 m3/kg.
Contaminant distribution coefficient (Kd) value of clay is
1.56+4 m3/kg.

Contaminant
Contaminant
Contaminant
Contaminant
Contaminant
Contaminant

transfer rate with suspended sand is 4.63E-3 secl,
transfer rate with suspended silt is 4.63E-3 sec-1.
transfer rate with suspended clay is 4.63E-3 iec‘l.
transfer rate with bed sand is 3.1709E-8 sec~:.
transfer rate with bed silt is 3.1709E-8 sec-l.
transfer rate with bed clay is 3.1709E-8 sec1l.

Desorption rates are input in the same format following the adsorption
rates in the previous data record.

Data Set 13 - Contaminant Degradation and Decay Parameters

This data set consists of one or two records depending upon the value
input as DECAY(2).
summed into this parameter, DECAY(2), and then the others do not have to

A1l of the decay parameters except DECAY(1l) can be

Record 2 - FORMAT:

be input.
Record 1 - FORMAT: 8F10.0
Column Variable Description
1-10 DECAY(1) Radionuclide decay (sec-l).
11-20 DECAY(2) Total degradation (sec-1i).
#0.0; implies that all of the degradation parameters
(except radionuclide decay) have been Tumped
into this rate and that the other degradation
parameters will not be used. The second record
will not be read.
=0,0; implies that each of the degradation parameters
will be input separately.
21-30 DECAY(6) Volatilization degradation rate (sec-1).
31-40 PH Degree of acidity or alkalinity.
41-50 AKA Secon? order acid rate constant for hydrolysis
(sec™t).
51-60 AKB Secon? order base rate constant for hydrolysis
(sec™t).
61-70 AKN Second order rate constant of neutral reaction with
water (sec™i).
71-80 AKOX Second order rate constant of free radical oxygen for

oxidation (M/sec).

3F10.0; read only if DECAY(2) = 0.0;
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Column Variable Description

1-10 RO2 Concentration of free radical oxygen (M).
11-20 AKBIO Second order rate constant for biodegradation
(m3/kg/sec).

21-30 BIOMAS  Biomass per unit volume (kg/m3).

Example:
— Bt [% - Pt - F M- & ol H—
Lol oedl oneneal oy ool sp00.00, , . 5880, . 8:06-5, ., dc8E 3]
. L —s
[ll L) i !ml’ I:L‘ Aol Lcl' lopllJy-M-&%LquwiuJ##JJ.#LuL‘j
5 [ 7 8
[} ) Q ] '] 2 "] ']

A) Radionuclide decay is 0 sec-l.

B) Total degradation is assigned to be 0.0 implying each of the
degradation parameters to be followed.

) Degradation rate due to volatilization is 1.4 x 10-4 sec-l.

)} pH is 6.0.

) Second order acid rate constant for hydrolysis is 5000 sec-1,

) Second order base rate constant for hydrolysis is 50 sec-1.

) Second order rate constant of neutral reaction with water is 4.0

x 1072 sec-1.

} Second order rate constant of free radical oxygen for oxidation is

1.4 x 1075 M/sec.

1) Concentration of the radical oxygen is 0.1 M.

J) Second order rate constant of free radical oxygen for oxidation is
0.0014, m3/kg-sec.

K) Biomass per unit volume is 0.1 kg/m3.

Data Set 14 - Photolysis Coefficients and Tables

This data set is-used to input the information necessary to compute
chemical degradation due to photolysis. It consists of a record of
coefficients, a table of adsorption coefficients and a table of solar
intensities.

Record 1 - FORMAT: 15,3F10.0

Column Variable Description

1-5 JULIAN Julian starting date of the simulation. The
photolysis calculations can be turned off by inputting
this variable as zero.

6-15 PHI The reaction quantum yield for the chemical in
air-saturated pure water. This is a measure of the
efficiency with which a photochemical process converts
adsorbed light into chemical reaction.
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KAY1
KAY?2

16-25
26-35

Example:

Light extinction coefficient of clear water (m-1)
Light extinction coefficient of suspended sediments in

water (m%/k

g2)
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Records 2-4 - Adsorption Coefficient Table

These three records are the adsorption coefficients table for the
Each value is a measure of the chemical's ability to
Wavelength units are nano meters.

18 wavelengths.

adsorb light of a particular wavelength.

Record 2 - FORMAT: 8F10.0
Column  Variable Description

1-10 E(1) Adsorption coefficient
11-20 E(2) Adsorption coefficient
21-30 E(3) Adsorption coefficient
31-40 E(4) Adsorption coefficient
41-50 E(5) Adsorption coefficient
51-60 E(6) Adsorption coefficient
61-70 E(7) Adsorption coefficient
71-80 E(8) Adsorption coefficient
Record 3 - FORMAT: 8F10.0
Column  Variable Description

1-10 E(9) Adsorption coefficient
11-20 E(10) Adsorption coefficient
21-30 E(11) Adsorption coefficient
31-40 E(12) Adsorption coefficient
41-50 E(13) Adsorption coefficient
51-60 E(14) Adsorption coefficient
61-70 E(15) Adsorption coefficient
71-80 E(16) Adsorption coefficient
Record 4 - FORMAT: 2F8.0

39

for
for
for
for
for
for
for
for

for
for
for
for
for
for
for
for

the
the
the
the
the
the
the
the

the
the
the
the
the
the
the
the

8

wavelength
wavelength
wavelength
wavelength
wavelength
wavelength
wavelength
wavelength

wavelength
wavelength
wavelength
wavelength
wavelength
wavelength
wavelength
wavelength

Julian starting data of the simulation is 152 days (June 1).
Reaction quantum yield of photolysis is 0.5.
Light extinction coefficient of clear water is 0.1 1/m.
Light extinction coefficient of suspended sediment in water is

of
of
of
of
of
of
of
of

of
of
of
of
of
of
of
of

?
?

300.
303.
308.
313.
318.
323.
346.
370.

400.
430.
460.
490.
536.
587.
637.
687.
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Column Variable Description
1-10 E(17) Adsorption coefficient for the wavelength of 756.00
11-20 E(18) Adsorption coefficient for the wavelength of 800.00
Example:
e e P L+ o= & e F ¢ t >
Y 2enl . wenl o e.sl R T
I & K L .-: N———e [ - P
N TN BT R T T T O Y|
0~ | semand
LL;:AA:;’n-xsl-:LAl:J'l--s“.nlnxl 11]i11:1_LLJ |1|1u11']T11|41|'1[|'1||||L iJliL LlJl}
* ; : : ; : : ; :
A) Molar absorption coefficient for the light with the wavelength of
300.00 is 0.5 1/M/cm.
B) Molar absorption coefficient for the light with the wavelength of
303.75 is 0.5 1/M/cm.
C) Molar absorption coefficient for the 1ight with the wavelength of
308.75 is 0.5 1/M/cm.
D) Molar absorption coefficient for the 1ight with the wavelength of
313.75 is 0.5 1/M/cm.
E) Molar absorption coefficient for the light with the wavelength of
318.75 is 0.5 1/M/cm.
F) Molar absorption coefficient for the light with the wavelength of
323.10 is 0.5 1/M/cm.
G) Molar absorption coefficient for the light with the wavelength of
346.00 is 0.5 1/M/cm.
H) Molar absorption coefficient for the light with the wavelength of
370.00 is 0.5 1/M/cm.
1) Molar absorption coefficient for the light with the wavelength of
400.00 is 0.5 1/M/cm.
J) Molar absorption coefficient for the light with the wavelength of
430.00 is 0.5 1/M/cm.
K) Molar absorption coefficient for the light with the wavelength of
460.00 is 0.5 1/M/cm.
L) Molar absorption coefficient for the 1ight with the wavelength of
490.00 is 0.5 1/M/cm.
M) Molar absorption coefficient for the light with the wavelength of
536.25 is 0.5 1/M/cm.
N) Molar absorption coefficient for the light with the wavelength of
587.50 is 0.5 1/M/cm.
0) Molar absorption coefficient for the light with the wavelength of
637.50 is 0.5 1/M/cm.
P) Molar absorption coefficient for the light with the wavelength of
687.50 is 0.5 1/M/cm.
Q) Molar absorption coefficient for the light with the wavelength of
758.00 is 0.5 1/M/cm.
R) Molar absorption coefficient for the light with the wavelength of

800.00 is 0.5 1/M/cm.
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Records 5 to 16 - Solar Intensity Table

This table consists of four sets of 18 wavelength values as shown below:

Record No. Season Calendar Dates Julian Dates
5-7 Spring Mar. 1-May 31 60-151
8-10 Summer June 1-Aug. 31 152-243
11-13 Fall Sept.1-Nov. 30 244-334
14-16 Winter Dec. 1-Feb. 28 335-365; 1-59

The 18 values correspond to the wavelengths specified in the adsorption
coefficient table (Records 2-4). The following tables provide suggested
intensity values for 5 different latitudes that should cover most
applications within the United States. These values are the result of
research conducted by the Stanford Research Institute for the U.S.
Environmental Protection Agency (Smith et al., 1977; Stanford Research
Institute, 1979).

TABLE 2, SOLAR INTENSITY VALUES FOR LATITUDE 10 N

Wavelength, Solar Intensity, einsteins/liter/day
Nanometers Spring Summer Fall Winter
300 1.02E-2 4.66E-4 4.19E-4 3.20E-4
303.75 1.78E-2 3.16E-3 2.87E-3 2.39E-3
308.75 2.85E-2 9.37E-3 8.51E-3 7.26E-3
313.75 3.27€-2 1.90E-2 1.73€-3 1.51€-2
318.75 4,18E-2 2.91E-2 2.66E-2 2.38E-2
323.1 3.70E-2 2.65E-2 2.91E-2 2.36E-2
346 3.39E-1 3.29E-1 2.99E-1 2.92E-1
370 4.33E-1 4.38E-~1 3.85E-1 3.44E-1
400 8.40E-1 8.37E-1 7.64E-1 6.96E-1
430 1.16 1.17 1.07 9.80E-1
460 1.47 1.47 1.36 1.23
490 1.50 1.50 1.37 1.27
536.25 2.74 2.69 2.46 2.26
587.5 2.90 2.79 2.52 2.35
637.5 2.90 2.80 2.60 2.43
687.5 2.80 2.80 2.60 2.30
756 2.70 2.70 2.50 2.40
800 3.00 2.50 2.30 2.10
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TABLE 3.

Wavelength,
Nanometers

300

303.
308.
313.
318.
323.

340
370
406
430
460
490

536.

75
75
75
75

25

587.5
637.5
687.5

750
800

SOLAR INTENSITY VALUES FOR LATITUDE 20°N

Solar Intensity, einsteins/liter/day

Spring Summer Fall Winter
3.51E-4 4.44E-4 2.74E-4 1.47E-4
2.51E-3 3.15E-3 2.20E-3 1.47E-3
8.09E-3 9.61E-3 6.89E-3 5.34E-3
1.81E-2 1.97E-2 1.48E-2 1.15E-2
2.82E-2 3.02E-2 2.33E-2 1.88E-2
2.83E-2 3.03E-2 2.33E-2 1.88E-2
3.29E-1 3.47E-1 2.68E-1 2.21E-1
4,24E-1 4.47E-1 3.45E-1 2.86E-1
8.41E-1 8.83E-1 6.96E-1 5.97E-1
1.17 1.23 9.80E-1 8.40E-1
1.47 1.55 1.24 1.06
1.50 1.58 1.26 1.09
2.68 2.81 2.30 1.95
2.80 2.96 2.35 2.03
2.80 2.90 2.42 2.07
2.80 3.00 2.40 2.10
2.76 2.80 2.20 2.36
2.50 2.70 2.26 1.60
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TABLE 4. SOLAR INTENSITY VALUES FOR LATITUDE 30°N
Wavelength, Solar Intensity, einsteins/liter/day
Nanometers Spring Summer Fall Winter

300 2.30E-4 3.65E-4 1.35E-4 4.10E-5
303.75 2.13E-3 2.32E-3 1.44E-3 6.50E-4
308.73 7.26E-3 9.02E-3 4.84E-3 2.76E-3
313.75 1.65E-2 1.92E-2 1.16E-2 7.55E-3
318.75 2.64E-2 3.02E-2 1.89€-2 1.31E-2
323.1 2.69E-2 3.04E-2 2.30E-2 1.34E-2
340 3.20E-1 3.74E-1 2.23E-1 1.70E-1
370 4.14E-1 4.37E-1 2.84E-1 2.19E-1
400 8.27E-1 9.07t-1 6.23E-1 4,75E-1
430 1.15 1.34 8.50E-1 6.69E-1
460 1.45 1.59 1.09 8.50E-1
490 1.48 1.62 1.11 8.80E-1
636.25 2.64 2.89 2.00 1.57
587.5 2.74 3.03 2.07 1.63
637.5 2.76 3.00 2.09 1.67
687.5 2.80 3.00 2.10 1.73
750 2.70 2.90 2.10 1.63
800 2.50 2.80 1.90 1.60

43



TABLE 5.

Wavelength,

Nanometers

300
303.75
308.75
313.75
318.75
323.1
340
370
400
430
460
490
536.25
587.5
637.5
687.5
750
800

SOLAR INTENSITY VALUES FOR LATITUDE 40°N

Solar Intensity, einsteins/liter/day

Spring Summer Fall Winter
1.09E-4 2.49E-4 1.09E-4 5.38E-6
1.37E-3 2.32E-3 1.37E-3 1.56E-4
2.96E-3 7.93E-3 5.35E-3 1.02E-3
7.99E-3 1.81E-2 1.38E-2 3.79E-3
1.38E-2 2.91E-2 2.319E-2 7.53E-3
1.42E-2 2.97E-2 2.39E-2 8.10E-3
1.78E-1 3.54E-1 1.08E-1 7.52E-2
2.30E-1 4.58E-1 3.84E-1 1.47E-1
5.26E-1 9.71E-1 7.91E-1 3.38E-1
6.76E-1 1.28 1.11 4.80E-1
8.90E-1 1.43 1.39 6.10E-1
9.23E-1 1.63 1.42 6.20E-1
1.69 2.92 2.52 1.12
1.73 3.05 2.62 1.16
1.78 3.00 2.60 1.19
1.50 3.10 4.70 1.39
1.70 2.90 2.60 1.20
1.60 2.90 2.50 1.16
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TABLE 6. SOLAR INTENSITY VALUES FOR LATITUDE 50°N
Wavelength, Solar Intensity, einsteins/liter/day
Nanometers Spring Summer Fall Vinter

300 3.71E-5 7.88E-6 1.52E-4 4,00E-7
303.75 7.10E-4 1.75€-3 2.25E-4 1.57E-5
308.75 3.55E-3 6.53E-3 1.29E-3 1.78E-4
313.75 7.30E-3 1.63E-2 4.39E-3 1.20E-3
318.75 1.84E-3 2.67E-2 8.64E-3 2.93E-3
323.1 1.96E-2 2.77E-2 9.20E-3 3.68E-3
340 2.66E-1 3.43E-1 1.24E-1 6.29E-2
370 3.48E-1 4.44E-1 1.66E-1 8.21E-2
400 7.24E-1 9.04E-1 3.65E-1 1.96E-1
430 1.02 1.26 5.17E-1 2.75E-1
460 1.29 1.60 6.60E-1 3.51E-1
470 1.32 1.63 6.80E-1 3.55E-1
536.25 2.34 2.90 1.22 6.30E-1
587.5 2.40 3.04 1.25 6.40E-1
637.5 2.44 3.00 1.31 6.90E-1
687.5 2.50 3.10 1.34 7.10E-1
750 2.50 2.90 1.31 7.10E-1
800 2.30 2.90 1.24 6.90E-1
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Records 5, 8, 11, 14 - Format: 8F10.0
Column Variable Description
1-10 SI(1,1) Solar jntensity for wavelength of 300.00 (einsteins
liter-1 day-1)
11-20 SI(2,1) Solar intensity for wavelength of 303.75
21-30 SI(3,1) Solar intensity for wavelength of 308.75
31-40 SI1(4,1) Solar intensity for wavelength of 313.75
41-50 SI1(5,1) Solar intensity for wavelength of 318.75
51-60 SI(6,1) Solar intensity for wavelength of 323.10
61-70 SI1(7,1) Solar intensity for wavelength of 346.00
71-80 S1(8,1) Solar intensity for wavelength of 370.00
Records 6, 9, 12, 15 - Format: 8F10.0
Column Variable Description
1-10 SI1(9,1) Solar intensity for wavelength of 400.00
11-20 SI(10,I) Solar intensity for wavelength of 430.00
21-30 SI(11,I) Solar intensity for wavelength of 460.00
31-40 SI(12,I) Solar intensity for wavelength of 490.00
41-50 SI(13,1} Solar intensity for wavelength of 536.25
51-60 SI1(14,1) Solar intensity for wavelength of 587.50
61-70 SI(15,1) Solar intensity for wavelength of 637.50
71-80 SI(16,I) Solar intensity for wavelength of 687.50
Records 7, 10, 13, 16 - Format: 2F10.0
Column Variable Description
1-10 SI(17,1) Solar intensity for wavelength of 756.00
11-20 SI(18,I) Solar intensity for wavelength of 800.00
Example:
[is B C O £ ¥ G H :
[ 2.888-4,,2.226:3], 793630, 0826 2, 2.806-2,, 2.976-2],, 35883, 8.588-1
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Lll]LG;ZJ'LQ;!"Illll‘:zl'JgLaiLllllllTIXllllYlll!llLJlJlll!'\lllL ll{Llll'll’il'lrl IIIT
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is the example of solar intensities during summer for latitude 40°N.

A} Solar intensity of the light with the wavelength of 300.00 is 2.49
x 10-4 einstein/liter/day.

B) Solar_intensity of the light with the wavelength of 303.75 is 2.32
x 10-3 einstein/liter/day.
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Solar_intensity of the Tight with the wavelength of 308.75 is 7.93

x 1073 einstein/liter/day.

Solar _intensity of the light with the wavelength of 313.75 is 1.81

x 10-2 einstein/Titer/day.

Solar intensity of the light with the wavelength of 318.75 is 2.91

x 10-2 einstein/liter/day.

Solar_intensity of the light with the wavelength of 323.10 is 2.97

x 10-2 einstein/liter/day.

Solar intensity of the light with the wavelength of 346.00 is 3.54

x 10-4 einstein/liter/day.

H) Solar_intensity of the light with the wavelength of 370.00 is 4.58
x 10-1 einstein/liter/day.

I) Solar_intensity of the light with the wavelength of 400.00 is 9.71
x 10-1 einstein/liter/day.

J) Solar intensity of the light with the wavelength of 430.00 is 1.°8
einstein/liter/day.

K) Solar intensity of the light with the wavelength of 460.00 is 1.43

einstein/liter/day.

Solar intensity of the light with the wavelength of 490.00 is 1.63

einstein/liter/day.

Solar intensity of the light with the wavelength of 536.25 is 2.92

einstein/liter/day.

Solar intensity of the light with the wavelength of 587.50 is 3.05

einstein/liter/day.

Solar intensity of the light with the wavelength of 637.50 is 3.00

einstein/liter/day.

Solar intensity of the light with the wavelength of 687.50 is 3.10

einstein/liter/day.

Solar intensity of the light with the wavelength of 756.00 is 2.90

einstein/liter/day.

Solar intensity of the light with the wavelength of 800.00 is 2.90

einstein/liter/day.
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Data Set 15 - Initial Bed Conditions

A set of initial conditions is read for each of the six parameters using
one of two input methods. The first method is used when there is no
vertical variation of the parameter. This is accomplished by inputting
the control variable as a negative number which causes the specified value
to be applied to each of the bed layers. When there is a vertical
variation, the values for each layer must be specified. Bed layers are
numbered upward from the bottom (Layer 1) to the bed surface layer (Layer
BED). In the descriptions below, only the first parameter has been fully
explained because the other five are input the same way.

Parameter 1 - Weight fraction of sand in river bed

Record 1 - Format: 1I15,F10.0
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Column Variable Description

1-5 SWITCH This is the control variable that signals the input
method to be used.
<Q; there is no vertical variation and the weight
fraction found in the variable VALUE is to be
applied to each layer
>0; the weight fraction varies with depth and the
data in the record(s) that follow will
contain the values to be applied to each bed
layer.
6-15 VALUE The weight fraction of sediment to be assigned to
each vertical layer.

NOTE: The next two records are read only when SWITCH > 0. NBED values
will be read.

Record 2 - Format 8F10.0

Column Variable Description
1-10 B(1,1) Weight fraction of sand in Layer 1 (bottommost
element)

11-20 B(2,1) Weight fraction of sand in Layer 2

21-30 B(3,1) Weight fraction of sand in Layer 3

31-40 B(4,1) Weight fraction of sand in Layer 4

41-50 B(5,1) Weight fraction of sand in Layer 5

51-60 B(6,1) Weight fraction of sand in Layer 6

61-70 B(7,1) Weight fraction of sand in Layer 7

71-80 B(8,1) Weight fraction of sand in Layer 8

Record 3 - Format 8F10.0; Read only if NBED > 8
Column Variable Description

1-10 B(9,1) Weight fraction of sand in Layer 9
11-20 B(10,1) Weight fraction of sand in Layer 10

Example No. 1:

Lo o e - st 4
l'l,Ll.lllLL]l]l'}'_]éle‘L,L‘_J;TlillllAIlllgLILJ!J_I_‘LI‘l]‘LlllllJ_ll5 lllllLllsLJ_LJ_’LllllelL'All!
] z 3 T

- 8 2 3 3 ?

@
@
wwl

The above sample is of a case where there is
A) no vertical variation and the value of
B) 0.18 should be assigned to each bed layer.
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Example No. 2:
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This illustrates the second method when
A) The sand fraction varies vertically. There are four vertical layers
(NBED=4). These layers will then be assigned the value of
B). 0.18 for Layer 1,
C) 0.17 for Layer 2,
D) 0.16 for Layer 3, and
E) 0.15 for Layer 4. Note that Record 3 is not (and should not be)
included.

The record order and format for the remaining five parameters are the same
as that of the first and they are read in the following order:

Parameter 2 - Weight fraction of bed silt
Parameter 3 - Weight fraction of bed clay
Parameter 4 - Contaminant concentration associated with bed sand
Parameter 5 - Contaminant concentration associated with bed silt
Parameter 6 - Contaminant concentration associated with bed clay

The contaminant concentration units depend upon the type of contaminant:

Radionuclide - pC/kg
Pesticide and other toxic chem1ca1s - kg/kg

Data Set 16 - Initial Water Column Conditions

This data set is used to preset the concentrations of sand, silt, clay and
their associated contaminant concentrations at nodal points of each water
column element. The user has the option of selecting one of two input
methods depending upon the vertical distribution of each of the seven
parameters. When the parameter does not vary vertically, it is possible
to input only a constant that will be assigned to each element in the
water column. Otherwise, the value for each element must be input element
by element. The e]ements are numbered from the bottom (Element 2) to the
water surface (Element NELEM). In the description below, only the first
parameter is completely explained because the same form is used for the
remaining six parameters.

Parameter 1 - Concentration of suspended sand (kg/m3)

Record 1 - Format: 1I5,F10.0
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Column Variable Description

1-5 SWITCH This is the control variable that signals the input
method to be used.
<0; there is no vertical variation and the

constant found in the variable VALUE is to be
applied to each element in the water column.

>0; the parameter varies with depth and the value
for each element will be supplied.
6-15 VALUE When SWITCH is less than zero; this is the constant

concentration that will be given to each nodal point
of the elements in the water column.

The concentration record described below must be repeated enough times to
provide NELEM+1 values for the total number (NELEM) of elements. Of
course, the concentration values are read only when SWITCH>O.

The contaminant concentration units depend upon the type of contaminant:

Radionuclide - pC

kg
Pesticide and other toxic chemicals - %%
Concentration Record - Format 8F10.0
Column Variable Description

1-10 C(N,1) Concentration of sand at the bottom nodal point of
Element N
11-20 C(N+1,1) Concentration of sand at the top nodal point of
Element N and the bottom nodal point of Element N+1
21-30 .

71:80 C(N;7,1) Concentration of sand at the bottom nodal point of
Element N+7 (if Element N+7 exists) and the top nodal
point of Element N+6

Example No. 1:
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In the above case, there was

A) no vertical variation of the parameter and

B) 0.25 kg/m3 will be assigned to each nodal point of element in the
water column.
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Example No. 2:
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Above is a sample of:

A) Vertical variations of the parameter. The values to be assigned to
each of the water elements are

B) 0.25 kg/m3 at the bottom nodal point of Element 1 (bottommost
element),

C) 0.24 kg/m at the top nodal point of Element 1 and the bottom nodal
point of E1ement 2

D) 0.22 kg/m at the top nodal point of Element 2 and the bottom nodal
point of E]ement 3

E) 0.20 kg/m at the top nodal point of Element 3 and the bottom nodal
point of E]ement 4

F) 0.19 kg/m at the top nodal point of Element 4 and the bottom nodal
point of E]ement/5 and

G) 0.19 kg/m3 at the top nodal point of Element 5.

The record order and format described above are the same as those for the
remaining six parameters which are read in the following order:

Parameter 2 - Concentration of silt (kg/m3)

Parameter 3 - Concentration of clay (kg/m3)

Parameter 4 - Concentration of contaminant associated with sand
Parameter 5 - Concentration of contaminant associated with silt
Parameter 6 - Concentration of contaminant associated with clay
Parameter 7 - Concentration of dissolved contaminant

The concentration units of Parameters 4, 5 and 6 depend upon the type of
contaminant:

Radionuclide - pC/kg

Pesticide and other toxic chemicals - kg/kg

The dissolved concentration units are correspondingly pC/m3 or kg/m3.

Data Set 17 - Upstream Inflow Conditions to Segment 1

This data set supplies upstream boundary conditions of sediment and
contaminant concentrations to Segment 1 (uppermost river segment). Since
these data can vary with time, it is necessary to supply enough data to
span the duration of the simulation (DELTH*NSTEPS). The user must
remember that the data are used in the function of a step function. That
is, the concentrations remain constant until the next is to be used.
There 1is no interpolation between data sets.
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Record 1 - Format: 110, I5, F10.0
Column Variable Description
1-10 ENDTIM Ending time for the data set that follows. This
implies that the starting time for the first data set
is T = 0 and the starting time of the second data set
is ENOTIM+DELTH. A value of -9999 signals the end of
the upstream inflow conditions (seconds).

11-15 NM Number of vertical water column elements that data
will be provided for.
<0; there is no vertical variation and the constants
found in the variable array CCIN are to be applied to
each element in the water column
>0; the parameters in the variable array CCIN vary
with depth and the values for each element will be
supplied

16-25 UDEPTH Elevation or Depth upstream of study reach until
T=ENDTIM in meters

Record 2 - Format 7F10.0; NM records will be used.
Column Variable Description
1-10 CCIN(I,1) Concentration of sand for Element I (kg/m3).

11-20 CCIN(I,2) Concentration of silt for Element I (kg/m3).

21-30 CCIN(1,3) Concentration of clay for Element I (kg/m3).

31-40 CCIN(I,4) Concentration of contaminant associated with sand for
Element I (pesticide and other chemicals - kg/kg or
radionuclide - pC/kg).

41-50 CCIN(I,5) Concentration of contaminant associated with silt for
Element I (pesticide and other chemicals - kg/kg or
radionuclide - pC/kg).

51-60 CCIN(I,6) Concentration of contaminant associated with clay for
Element I (pesticide and other chemicals - kg/kg or
radionuclide - pC/kg).

61-70 CCIN(1,7) Concentration of dissolved contaminant (pesticide and

other chemicals - kg/m3 or radionuclide - pC/m3).
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Example:
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Two sets of upstream inflow conditions are shown in the above sample. The

values of the first set will be used from the beginning of the simulation
until one time step beyond.

A
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1.0E-5 kg/kg
G) particulate contaminant concentration associated with silt to be
1.0E-4 kg/kg
H) particulate contaminant concentration associated with clay to be
1.0E-3 kg/kg
I) dissolved contaminant concentration of 2.0E-4 kg/m3

3600 seconds at which time the second set will be used. During this
period the water column will consist of

3 vertical elements.
the first (bottommost) element are as follows:

sand concentration of 0,035 kg/m3

Silt concentration of 0.180 kg/m3

clay concentration of 0.200 kg/m3

particulate contaminant concentration associated with sand to be

The values for each of the concentrations for

The second sample indicates that the last set of data is to be used until

the

J) 36,000 seconds.

exceed the 10 hour.
K) two vertical elements.
L

) -9999.

simulated time of

Of course the length of the simulation may not
During this period the river segment will have
The data set termination signal is

Record 3 - Format 15,2F10.0

Column Variable Description
1-5 NWID Number of upstream widths to be read. If set to zero,
the constant width, UWIDTH, will be used.
6-15 UWIDTH Width to be used in excess of input data in meters
16-25 DEL Vertical interval to be used in conjunction with UWIDTH
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Record 4 - Format 8F10.0

Column Variable Description

1-10 UWID(1)  Width of channel bottom upstream of study reach in
meters
11-20 UWID(2) Width at node 2 upstream of study reach in meters

71-80 UWID(8) Width at node 8 upstream of study reach in meters

UWID(NWID) Width at top node upstream of study reach in meters
Record 5 - Format 8F10.0

Column Variable Description

1-10 VEL(1) Elevation or depth at channel bottom in meters
11-20 VEL(2) Elevation or depth at node 2 in meters

71-80 VEL(8) Elevation or depth at node 8 in meters

VEL(NWID) Elevation or depth at top node in meters
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A) 5 sets of widths and elevations are to describe the channel geometry
upstream of the study reach

B) if the computations require information at a depth larger than the
data provided, a 27.0 meter width will be used

C) the width in B) will be used in elements having a vertical thickness
of 1.0 meter

D)-H)
upstream widths
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I)-M)
elevations associated with the upstream widths

Data Set 18 - Tributary Influx Loads of Sediment and Contaminants

This data set is used to input sediment and contaminant contributions from
a tributary. Provisions are provided for inputting time varying influx
loads and the user must supply enough data to span the length of the
simulation (DELTH*NSTEPS). During the simulation the concentrations are
supplied as a step function. The units of contaminant contributions from
the tributary are kg/sec for pesticides and other chemicals and pC/sec for
radionuc lides.

Record 1 - Format: 2I5

Column Variable Description

1-5 NTRIBS Tributary indicator:
=0; No tributary joining at this segment.
=1, there is a tributary joining at this segment and
its data follow.
6-10 TRBOPT Tributary input control variable (ignored when
NTRIBS = 0).
=0; the user will supply one value for each sediment
and contaminant load and the model will
distribute it vertically uniformly.
=1; the user will provide NELEM (see Data Set 3)
values for each sediment or contaminant load to
NELEM vertical elements.

The following two records make up a set that is used only when NTRIBS =
1. If input data are not time varying, only one set of data is
necessary. The only requirement for this steady input case is that the
ending time be equal to or greater than length of the simulation.
Record 2 - Format I10

Column Variable Description

1-10 ENDTIME Ending time (in seconds) of the data that follow.
Influx loads described in the next record or records
will be used until this time is exceeded. This
variable is also used to signal the end of the
tributary data. This is accomplished by inputting
ENDTIM as "-9999".

Record 3 - Format 7F10.0
When TRBOPT = 0 only one record is expected and the model will

redistribute the influx load vertically. If TRBOPT = 1, a record for each
of the NELEM vertical elements must be supplied.
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Column Variable Description

1-10 CTRB(J,1) Influx load of sand (kg/sec)
11-20 CTRB(J,2) Influx load of silt (kg/sec)
21-30 CTRB(J,3) Influx load of clay (kg/sec)
31-40 CTRB(J,4) Influx load of contaminant associated with sand
(pC/sec or kg/sec)
41-50 CTRB(J,5) Influx Toad of contaminant associated with silt
(pC/sec or kg/sec)
51-60 CTRB(J,6) Influx load of contaminant associated with clay
(pC/sec or kg/sec)

61-70 CTRB(J,7) Influx load of dissolved contaminant (pC/sec or kg/sec)

Example:
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A) There is a tributary joining at this segment (NTRIBS = 1), and
B
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) the user will supply one value for each sediment and contaminant load

and the model will distribute it vertically uniformly (TRBOPT = 0).
C) Use the following tributary data until 3600 seconds.
D) Influx load of sand from the tributary is 2.0 kg/sec.
E) Influx load of silt from the tributary is 5.0 kg/sec.
F) Influx load of clay from the tributary is 4.0 kg/sec.
G) Influx load of contaminant associated with sand is 1.0 x 10-7
kg/sec.

H) Influx load of contaminant associated with silt is 2.0 x 10-0
kg/sec.

I) Influx load of contaminant associated with clay is 1.0 x 10-2
kg/sec.

J) Influx load of dissolved contaminant is 2.0 x 10-7 kg/sec.
K) "-9999" signals the end of the tributary data.

Data Set 19 - Hydrologic Data

This data set is used to input discharge, depth and water temperature.
This set is either time varying or not time varying. If it is time
varying then as with the other time varying data types, the model treats
these data as a step function.

Format: 110, 4F10.0
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Column Variable Description

1-10 ENDTIM Ending time of the data in seconds. This record will
be used until the simulation passes this time plane.
Then the next data set will be used. This variable is
also used to signal the end of the hydrologic data by
inputting a value of "-9999".

11-20 QI Total discharge into this segment in m3/sec.

21-30 Qo0 Total discharge out of this segment in m3/sec

31-40 DEPTH Flow depth in meters

41-50 TEMPR Water temperature in centigrade.

Example:
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There are two sets of hydrologic data in the above samples and the data on
the first record will be used until one time step beyond.

A) 3600 seconds. During the time plane of 3600 seconds the discharge
into the segment is

B) 7.00 m3/sec; the discharge out of the segment is

C) 7.21 m3/sec; with an average flow depth of

D) 1.37 meters; and the water temperature is

E) 20 C. The second set of data will be used from one time step beyond
3600 seconds until the end of the simulation which cannot exceed

F) 7200 seconds. The values have changed slightly from the first set.
The discharge into the segment increases to

G) 7.02 m3/sec; the discharge from the segments drops to

H) 7.19 m3/sec; the flow depth decreases to

I) 1.33 meters, but the temperature remains at

Jg 20 C. The end of the hydrologic data for this segment is signaled by

K) -9999.

SERATRA ERROR MESSAGES

Several checks for data correctness and consistency and run time
error are built into SERATRA. The message

*xx**kSERATRA -~ FATAL ERROR***xx
PRINT "SED.LST" FOR DETAILS

will be printed at the terminal device whenever a detected error prohibits

further input processing or produces meaningless results. The reason the
simulation is terminated will be reported to the file "SED.LST". The two
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basic groups of errors are input data processing errors and simulation run
time errors. Some error messages are listed below.

DEPOSITION EXCEEDS PERMISSIBLE BED DEPTH IN BEDHST NBED = XXXXX

The total number of bed layers is limited to 10 in this model and
exceeding the 1imit will cause this error to be printed by Subroutine
BEDHST. If the amount of deposition is not unreasonable, the thickness of
the bed layers will have to be increased.

**xx**FATAL ERROR -- SUBROUTINE COLBY****x*

This message is immediately followed by another message that
indicates which of the three limitations has been violated. When this
happens, SERATRA computes the sand carrying capacity using the Toffaletti
method and continues the simulation. The error is fatal only as far as
Subroutine COLBY is concerned. The indications and ranges are:

pouT 0.10 mm < median bed material size < 0.80 mm
ROUT 0.10 ft < hydraulic radius < 100.0 ft
VouT 1.0 fps < average velocity < 10.0 fps

Another error message from Subroutine COLBY is
***%*SUBROUTINE COLBY -- FLS WENT > 2.E + 5

Since the Colby method has a correction factor accounting for the fine
sediment concentration up to 200,000 ppm, river flows carrying a fine
sediment with more than 200,000 ppm will be out of the application range
of the Colby method. However, this is not a fatal error and the
simulation will continually use the Colby method.

The next three run time errors concern the time varying data sets of
hydrologic data, initial conditions to Segment 1, and tributary data.
They are written to SED.LST when the elapsed simulation time goes beyond
the time range of any of these data sets. However, this should never
happen because prior to simulating the segment, each available data set is
examined and insufficient data should be discovered at that time. Hence,
any appearance of one of the following errors means that something is
wrong with the temporary files:

FATAL ERROR - INITIAL CONDITION DATA TO SEGMENT ONE HAS BEEN
EXHAUSTED.

FATAL ERROR - HYDROLOGY DATA HAS BEEN EXHAUSTED.

FATAL ERROR - TRIBUTARY DATA HAS BEEN EXHAUSTED.

Utility Program MSGENT

SERATRA has a unique method of handling error messages in that each
error is assigned a number that is a pointer into an error message data
file. The information for each error consists of the type of error
(warning or fatal), error number and the error message text.

58



The error message file (“"SERATERR.MSG") is a direct access file and
this program is needed to write the error information into the file from
the source file ("MSGENT.DAT"). Of course it needs to be run only when
the source file has been changed or new errors have been added. The file
has a capacity of 100 separate errors and if this is exceeded, coding
changes to MSGENT.FLX and SERATRA subroutine will be necessary.

The format of each error message (it is the same for both the source
and direct access file) is as follows:

Record 1 - Format: Al, I3, 76Al

Column  Variable Description

1 ERRTYP Type of error message

= W; warning error

= F; fatal error. Processing discontinues.
2-4 ERRNUM Error number
5-80 ERRMSG First 76 characters of the error message text.
Record 2 - Format: 80Al

1-80 ERRMSG Last 80 columns of the error message text.

SERATRA POST-PROCESSING ROUTINE (SPPR)

There are two reasons for writing the time plane results to a file
rather than just listing them on a printer device: 1) result files are
more flexible, and 2) long-term simulations can produce an excessively
large printout. Because of these two main reasons, a file naming
convention has been adopted that allows for a straightforward post
processing.

The user supplies the basic file descriptor, which consists of a
5-digit name and a 3-digit extension (plus any nondefault devices or
UIC's). SERATRA attaches a 4-digit river segment number to the 5-digit
base name. For example, DB: 106,5 CALIBOO10.RLT would refer to the 10th
river segment of the base result file DB: 106,5 CALIB.RLT. This
facilitates a chaining operation for postprocessing. To process the same
time steps for all the river segments all that has to be specified is the
base file name, and beginning and ending segment numbers.

SPPR will currently only 1list the results of the time plane, but it
will eventually be capable of also plotting the results. The results that
are reported are as follows:

River segment number
Time step number
Elapsed time

Datum

Number of elements

QL £ O N
N S S s S
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6) Standard element thickness
7) Top element thickness
8) Number of bed layers
9) Standard bed layer thickness
) Top bed layer thickness
11) Shear stress value
12) Concentrations of sediment and contaminants in water columns
Element elevations
Sand concentration
Silt concentration
Clay concentration
Dissolved contaminant concentration
Concentration of contaminant with sand
Concentration of contaminant with silt
Concentration of contaminant with clay
Average particulate contaminant concentration per unit weight of
sediment
Total particulate contaminant concentrations per unit volume of
water
Total contaminant concentration (sum of particulate and dissolved
contaminant concentrations) per unit volume of water
13) Concentrations of sediment and contaminants in the river bed
a) Bed layer elevation
b) Sand weight fraction
) Silt weight fraction
) Clay weight fraction
) Concentration of particulate contaminant with sand per unit weight
)
)
)
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of sediment

Concentration of particulate contaminant with silt per unit weight
of sediment

Concentration of particulate contaminant with clay per unit weight
of sediment

Average particulate contaminant concentration per unit weight of
sediment

-

> o«

When SPPR is activated, it announces itself and then interrogates the
user to learn the parameters of the session such as file name, segment
number, and time plane numbers. The user's responses are underlined.

***x**SERATRA POST PROCESSING*****
IS THIS TO BE A CHAINED OPERATION (Y OR N) > Y

The user must respond with an "N" if the processing is to be restricted to
only one river segment. The program will ask for the complete name
including the river segment number of the result file to be processed.
Otherwise enter "Y".

ENTER THE NAME OF THE FILE TO BE PROCESSED > MT1:3YEAROOO3.RLT
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Responding to the previous question with an "Y" indicates that the
processing will be performed on two or more river segments and SPPR will
need to know the base file name, beginning segment, ending segment and the
interval between segment numbers.

ENTER BASE FILE NAME > MT1:3YEAR.RLT
ENTER BEGINNING SEGMENT NUMBER (I4) > 2
ENTER ENDING SEGMENT NUMBER (14) > 10
ENTER INTERVAL BETWEEN SEGMENTS (14) > 4

The information above tells SPPR to process the following files:
1) MT1:3YEAROOO2.RLT
2) MT1:3YEAR0OO6.RLT
3) MT1:3YEAROO10.RLT

The next set of information specifies which time planes will be
processed.

ENTER BEGINNING TIME PLANE NUMBER (I10) > 2
ENTER ENDING TIME PLANE NUMBER (I10) > 6
ENTER INTERVAL BETWEEN TIME PLANES (110) > 2
ENTER TIME STEP SIZE (F10.0) > 0.5 =

SPPR will interpolate the information above and will process the second,
fourth and sixth time step written to the file. Note that the time plane
numbers being asked for are the sequence numbers of the data in the file
and not the original time plane number used for the simulation. If during
the simulation, every fourth time plane was written to the result file,
the specifications above would cause time plane numbers 8, 16, and 24 to
be processed.

The assigned time step size in hours must be the same as the
simulation time step or the muitiplication of the simulation time step.

The final input concerns the units of the contaminant that was
modeled.

ENTER THE CONCENTRATION UNITS (PC or KG) > KG

If radionuclides are modeled, the proper response would be "PC" and for
pesticides and other chemicals the user should answer "KG".
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APPENDIX - SERATRA LISTING

(FLECS VERSIUN 22,46) {3=MARSR} 13317399 PAGE 00001}

noont
00002
00003
noondy
09005S
0000b
00007
00008
00009
00610
00011
00012
00013
o001 "
00015
00016
00017
00ect8
a8o1e
00020
00021
00ne2
noo2s
00024
00025
00024
00027
00028
00029
00030
00031
00032
00033
00034
00035
000836
nN2037
00038
00039
00040
000Uy
00042
poondld
00044
n00us
0004de
00047
onoul
00049
00050
0005}
00052
00053

T P P PPN NN PR RS PN R TP AT r RO RN O R PT RN RS

SURROUTINE HEODDAT(R,ECHO)NHED,AREA,BD1V,DENS,PUR,XYS50,TRED)

c
C THIS ROUTINE 18§ RESPONSIRLE FOR READING THE INITIAL BED CONMDITTONS,
C
(o FORKMAL PARAMETERNS!
C 8 » [NITIAL QGEOD CONDITIONS
c ECHO = LINFE PRINTER ECHO OPTJUN CONTRQOL VARIABLE (IL*t)
C NBED « NUMRER 0OF BED LAYERS
C AREA » YFRTIJICAL PRNJFCTION AREA
C RUIV « ITHICKNESS OF BROD ELEMENTS
C DENS = DENSLITY
¢ POR e POROSTITY
o XYS0 « THICKNESS OF TUP BED ELEMENT
o THED = WEIGMT OF MATERIAL, TOTAL OF CONTAMINANT [N BED
C
C CALLED BYs SERATRA
¢

INCLUDE 'ELMST1,PRM
C INCLUDE 'SYZELMSIZ, PRM!
o

LUGICAL=1 ECHU

INTEGER SwITCH

C

DIMENSIUN B(MAXLEV,MAXCON=1), AREA(MXELEM), DENS(3), THED(MAXCON)Y,

1 CELL(MAXLEV,MAXCUN)
CARD 8,,,,INITIAL RED CONDITIONS

A SET OF INJTIAL BED CONNDITIONS ARE QfAD FOUWw EACH THE slX
PARAMETERS (LAYERS ARPE NUMRERED BEGINNING AT THE AGTTOM,
(LAYER 1), AND ENDIMNG wlTH THE SURFACE LAYEp, (LAYER 4NBED)),

IF THERE IS NQO VERYICAL VARIATION, COLUMNS 1«5 CONTAIN A NEGATIVE
VALUE AND CULUMNS balS5 CONTATN THE CONSTANT VALUE, WHEN THE DATA
DUES vaKRY wITH DEPTH, A VALUE IS READ FOP EACH ELEMENT, THE UNITS

{RADIONUCLIDE, ,PC/KG OR PESTICIDE, ,KG/XG),
PARAMETERS ARE KEAD IN THE FOLLOWING QORDER1)

PARAMETER 1,,,4EJGHT FRACTION pF SAND IM THE BED
2e0o™FIGHT FRALTINN OF SILT IN THE BED
3,0 NEIGHT FRACTION 0OF CLAY IN THE BED
Ogp e CONTAMINANT (ONCENTRATION IN SAND
Dee e CONTAMINANT CONCENTRATION IN SILT
Sea s CONTAMINANT COMCENTRATIOH N CLAY

g FaFeNaRaNeNeNolieNe NeNe Rale NaNuNa e W alaWelWal

00O (Kel ,MAXCOMN=1)
. KEAD(1,2) SWITCH,VALUE
o AHEMN (SWITCH LT, 0)

¢ e o tAY PARAMETER DUES NOT VARY VERTICALLY se#
e o DU (J=1,NBED)Y R{J,K) = VALUE
FIN
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(FLECS VERSION 22,46) 13=MARR] 13117:59 PAGE 00002

00054 . ELSE

0005S [+ . . #xae PARAMETER VARIES VERTICALLY #wnas
000Ss . . READ(L,1) (B(J,K),J=1,NBED)

000S7 s seeFIN

00058 es o FIN

00059 IF (ECHQ)

05060 . HWRITE(6,3})

00061 . DO (Jei{,NRED)

00062 « o WHITE(H,4) J,(A{J,K),Ks],HAXCON=])
00063 v vslFIN

000064 esoFIN

00065 o

00066 DO (J=),MAXCON) TBRED(J)=x0,

00067 DO (J=1,MAXCONSL)

00068 , DO (Isi,NBED)

000069 e o WHEN (J,LT,4)

00070 e o o UNSITY = (t,«PgR)/(B(I,1)/DENS(1)+B(1,2)/DENS(2)¢
00071 | S B(1,3)/DENS(3))

00072 e o o VUEL ® BDIV

00073 . . . IF (lth'NBED) DEL = XYSO

00074 .« . VOLEZDEL#*AREA(])

0007% v s o CELLUI,J) = B(I,JIAVOL*DNS]TY

N0076 N . waeFIN

00077 . o ELSE CELL(I,Jd) = CELL(I,J=3)#B(Isd)
00078 e o TBED(J) 9 TRED(J)Y + CELLUI,J)

00079 o eesFIN

noon8do seoFIN

00081 DU (J = 4,MAXCONe})

00082 . THED(MAXCQON} = TBED (MAXCON) ¢ TBED(J)
00083 er o FIN

00084 RETURN

0008S C

00088 { FORMAT(8F10,0)

00087 2 FURMAT(IS,F10,0)

N00BR 3 FOPMAT(IRO,53X, "INTTIAL HED CUNDITIONS'/ZI1HO,'LAYER!,
00089 i 3(3X, tWEIGHT FRACTIONY,2X},3(3X, 'CONTAMINANT CONC,?,2X)/
a0090 2 14X, tIN SAND', 13X, 1IN SILTY, 13X, IN CLAY',
00091 3 12X VIN SAND', 13X, "IN SILTV, 13X, "IN CLAY")
00092 4 FOrMAT(2Xx,12,2(7X,1PE12,5,2(8X,1PE12,5)))
n0093% C

00094 END

(FLECS VERSION 22,46)
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A AL P R R R R P P LA R R P LR R L 2]

00091 SUBROUTINE BEDODK(B, DECAY, DELTD, NBED)
00002 C

00003 (o THIS ROUTINE CALCULATES THE DECAY OF THE COHTAMINANTS IN THE
eonod C RIVER HED,

00009 o

00006 C FURMAL PARAHMETERS!:

00o07 o 8 = SFD CONCENTRATIONS

00008 C DECAY = DECAY VvALUES

00009 o DELIN e TIME STFP IN DAYS

noonto C NBEL = NUMBER OF BED LAYERS

ao0ll C

00042 c CALLED BY! TRANSP, BSERATRA

00013 c

00014 INCLUDE 'SYJELMSIZ PRM?

00015 C

noo0tle DIMENSTUN B(MAXLEY,MAXCON=1), DECAY(6)
000§7 c

000n}8 1F(DECAY(1) NE, 0,M)

00019 . 00 (JJz4,s)

00020 C e o rx RADIONUCLINE DECAY s

00021 e o« DO (Jr=l,NBED)

00022 e o o BUOIKGJI) = BOIK,JJIPEXP(=DECAY(1)*DELTD)
00023 e o esefln

00024 s esefFIN

00025 e oFIN

00026 RETURHN

00027 END

(FLECS VERSION 22,4b)
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(FLECS VERS|ON 22,48) [JaMAR®H 1311R8:32 PAGE 0o0aot

0nonot
00002
00003
gQoo4
00005
00006
00007
00008
00009
00010
00011
00012
00013
000184
00ols
N001e
00017
00n18
00019
0un20
g00et
00022
00023
00024
0002%
00026
0027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
0004t
a0Qup
0004l
00aun
000ds
0004s
00047
0004AR
000u?
00050
00051
00052
00053

SURROUTINE RELHIS(H, BDIV, BEND, COLM, DELTD, DELZ, DENS,
\ FERRUR, 1{AYR, NBED, NELEM, POR, XNT, XYS0,
2 DEPO, SCOUR, BEDSD)

THIS SUBRUOUTINE XEEPS a4 RECURD OF HED HIS1ORY, INCLUDING BED
SURFACE ELEVATION, RATIO UF BED SEDIMENT WEIGHT FRACTIONS, AND
ASSOCTATED CONCENTRATIONS IN THE HED

FORMAL PARAMETERS:

) * AED CUNDITIONS (WEIGHT FRACTIUN, PC/KG)
BOhlv « STANDARD HBED LAYER THICKNESS (M)
BED e RED THICKNESS (M)

BENSD = TRANSFER OF OISSULVED 10 ABSORPED (PC/M2/0AY)
coLn o CELL=CENTERED CONCENTIRATION (RG/M243,PC/Mar})
DELTD « TIME STEP (DAYS)

DELZ = STANDARD ELEMENT THICKNESS (M)
DENG = OENSITY (KG/Manrd)
DEPU e DEPOSITION RATE (KGIPCI/M2/DAY)
FERROR « FATAL ERROR FLAG (L#1)
ILAYR &« NO, OF LAYERS COMPLETELY SCOURED BY EaCH HFSPECTIVE
SEDIMENT, ILAYR(J)z=1 FOR DEPUSITION
NRED  « NUMBER UF BED LAYERS
NELEM = NUMBER (UF ELEMENTS

POR « PORUSITY
SCOUR = SCNUR RATE (KG{PCl/M2/0AY)
XNY « WEIGHT OF THE BED SEDIMENT LAYER (KG/M2)

xYSO e THICKNESS OF TOP BED LAYER (M)
IERO = NORMALIZED TRUNCATION ERRUR = SIGNIFICANT DIGITS

CALLED BYt TRANSP

e NaleialuinRukesinEsEsEasEnlrEsNeRaE e NaXalaEnBalaNaNaleNal

INCLUDE 'SYIELMSTZ, PRM!

o

LUGICAL 1 FERROR

[ 9]

DIMENSTUN ALEFT(3), ARAD(I), B(MAXLEY,MAXCONe1), B2(h),

BEDSD(3), COLD(MXELEM,MAXCON), DENS(3), DEPRPOL(S),
2 TLAYR(3), SCOUR(L), SUMSD(3), SuUMSDC(3), xXNT(3)
DATA ZEROZ1,0E=B/

FERROK = FALSE,

INZILAYR(1)
IP=ILAYR(Q)
TUSILAYR(Y)

NU (1J=1,8)
. SUMSUL(1J)=DEPOCIJ)
o SUMBDC(IJ)IZDEPUC(1J¢])
s IF(HEDSO(IJ),LT,0,0) SUMSDC(1J)==BEDSN(LJ)+SUMSDC ()
et FIN

ARAD  e= AMOUNT OF CHEMICALS LEFT IN TOPp RED LAYER,
ALEFT =« AMQUNT OF SEDIMENT LEFT IN TOP bED LAYER,

[aXa]
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(FLECS VERSION 22,48) 13=MAR«B! 13118332 PAGE 00002

00054
00059
00056
00057
0005A
00059
00060
0001
00062
00063
00064
00065
00066
00087
00048
80089
00070
ooort
00072
00073
00074
00075
00076
00077
0007R
00079
00080
00081
00082
00083y
00084
0008§
0008s
00087
000AS8
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
00104
00109

C

1

DU (1l=1,3)

, ARAD(II)=0,0
e ALEFT(11)20,0
seoFIN

JF(SCOUR(LY+SCOUR(2)+8CAUR(3),6T,0,0) GO T0 10

TMPE (AN (1) /DENSCLI)+XNT(2)/DENS(2)+XNT(3)/DENS(3))/
(1,0°PUR)

TOEPUEZOEPO (1 )1+DEPO(R) +DEPOL(])

DEL2(TMP » BDIV)/RDIYV

IF(TINERPO,GT, 0,0,AND 8BS (OEL),LE,ZERD)

CataapaAna o a b AR ARORNN A NR AP ACARRRRARN AP AN AP kRO AR RN R AN R kR

c
c
C
C
c
C

phaky

Camarxk

Catunn
110

Canann
o
c
Criann

Croana

€

IF NMLy DEPOSITIUN OCCURS AND THE TOP LAYER HAS A

THICKNESS OF BDIV,.,T0 AVOID HOMOGENIZING THE OLD

AND NEw MATERIAL WE CREATE A NEW ELEMENT wWlTH

XNT(L) 3 p, AND ALEFTCI) AND ARAD{I) EQUAL TO

DEPOSITED MATERIAL AND CONTAMINANT RESPECTIVELY,
AR AR A AR A E g RA A RN R R R A AN R R AA R R AR AR R ANRAARAR SRRk RN

KNT(l)=0,

XNT(E)=0,

XNT(3)=0,

NBEDSINBED 1

Do (I=z1,3)

. ALEFT(1)=sSUMSD(I)aDELTD

« ARAD(I)=2SUMSOC(I)I#OELTYD

L]

]
]
]
.
.
*

IO.FIN

GO TU 270

eeoFIN

[ E R R R R XA R R R R R 2 R A R R R R R R R Z R R S E F R R R R S R R RS NS N R RS EE R FRE N =)
CUMPUTES SEDIMENT (KG/M2) AND CONTAMINANT (PC/M2) «
RESIDING IN THE TOUP LAYER %
I E R X E R R RN AR E RS R ERE R ER N R RS ARARRRENEEEXSNEEEREENESNERRRD ]
IF (IN,LT,0) IN=0

ALEFT (I )J2xXNT (1) +SUMSD (1) «DELTD

ARAD(IYSXNT (1) #B(NREDIN,4)+SUMSDC (1) 4DELTD

IF (BEDSD(Y) GT,0,0) ARAD(1)=ARAD(1)HEDSD(1)4DELTD
INSTLAYR(D) i

1F (1P, LT,0) 1P30

ALEFT(PI=XNT(2)+SUMSND(2)+DELTD

ARAD(2)8XNT (2) B (NRED=IP,5)+8UMSDC(2)+DELTD
IF(BEDSD(2) (GTa040) ARAD(Q)IZANAU(R)=BEO0S5D(2I*NELTD

1P = JULAYR(2)

IF (1@ ,LT1, 0) IQ=0n

ALEFT(3)SXNT(3)+SUMSD(I)20ELTD
ARAD(3)3XNT () #BIMNREN®TQ,6) +SUMSDC(3)+DELTD
IF(BEOSD(3),6T,0,0) ARAD(I)=ARAD(3)«REDSN(IIHDELTD

10 = JLAYR(3)

RERNNR AR AN N R A RRA DR P AN A AR IR AP AR AR AN AR PR A RN
IF SAND HAS NOT SCOURED A COMPLETE [ AYER ALEFT(I) +
AND ARAD(L) ARE COMPLETELY DETERMIMED *

I E R R R R R E R E R R R R R R R N R RS N R N R R FE R R R NS R R E R R R R NN
IF (IN,LT 1) GO T 270

[ R R R A N N N R R R R N RN R R R AR E R F N R R R NN E RSN R RS R NSRS R RN
IF SILT AND gAND ERDSION (DEPUSITION) ARf WITHIN  «
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00130
Qg1
00112
004143
00114
00119S
00116
00117
00118
00119
00120
0012t
00122
00123
00124
00125
00126
00127
00128
no0129
00130
00131
00132
0013%
001934
00135
00136
00137
00138
00139
00140
00141
00342
0014}
00144
00148
00146
00147
0014R
00149
o01S0
00)51
00152
00153
00154
001%%
00158
ne1y?
001SA
00159
00160
00161
0016¢
00163
00364
00165

c THE SAME LAYER .., ALEFT(2), AND ARAD(2) ARE »
¢ CUMPLETELY OETERMINED ,,, N
C QTHERWISE INCLUDE ADDITIONAL LAYERS *
CtihtﬁbhtiiOotttlthlﬁ.tlQtiilﬁiﬁ.it.iiiﬁ'lilttttﬁ'iﬁﬁ'ta.i'

IF(INGGT,IP)
IPP = [P 4
IF (IPP,EQ,Q) (PP = |

L]

. DO (112IPP,IN)

« o+ NB = NBED < IT

v + XND = (1,0epOR)/(B(NB,1)/DENS(1)#8(NB,2)/DEN§(2)+

e R(NB,3)/DENS(3))

e » DELXNFIaXND#BDIv#B(NB,2)

o o ALEFT(2)3ALEFT(2) ¢ DELXNT

e « ARAD(2)2ARAD(2) ¢ DELXNT#B(NB,S)

« eeaflIN

esoFIN
CRRARANRAPANARRAPAACERE R R AR AR RARRE AR ARRIRANRERNERRRRNARAR
C 1F CLAY AND SAND EROSION (DEPUS[TIOUN) ARE WETHIN )
c THE SAMt LAYER ,,, ALEFT(3) AND ARAD(3) ARE *
c COMPLETELY DETERMINED,, 4, *
c OTHERWISE INCLUDE ADDITIONAL LAYVERS *

CAM A AR AR AR AR SRR AN R AR B A AR RN R R AR IANR R RS AR PR N AR AR AR R AN AR
1IFCINGGT, 1)
196 = 10 4+ |

. IF (1RG,EQ,0) [Qu 3 |

. DO (1t=IQR,IN)

. . NB:NEED. 11

s o XND 3 (1,0«POR)I/Z(O(NB,1)/DENS(1)¢8(NB,2)/DENS(2)

1e o BINB, 3)/DENS(3))

., o DELXNTaXNOSRDIV#A(NB,3)

e o ALEFT(3) = ALEFT(3) ¢ DELXNT

« o ARAD(3) 3 ARAD(3) 4 DELXNT#B(NBR,S)

e seeflIN

veoFIN )
CttiittGOQti.ihliittii'hthttt'iﬂtiﬁtdQ.iit.i‘..tttihihnhtt'tﬁ
C ESTAHBLISH THE 8 MATRIX VALYES FUR THE NEWLY CREATED «
[« BED ELEMENTS *

Ct!liﬁiittttliilthitilihlQtﬂiﬁilﬁiﬂatﬁhi'ﬁlitﬁii‘ﬁi*ihl‘.‘tfﬁ
270 CUNTINUE

By 3 ALEFTC(1) ¢ ALEFT(2) ¢+ ALEFT()

XM 3 (ALBFTCIY/ZDENS()) + ALEFT(2)/DENS(2) ¢ ALEFT(3)/

i DENS(3))/7(1,0 « POR)

Tw = XM/BULIV

REMAIN 2xXM o« JW&RADIV

TF(RERALIN GT ZERQ) Iw =mIwW ¢}

NBED aNBED « [N « 1

IF (IN,LT,0) NBED =NREDa!

NBEDI = NBED ¢ |\

NRED2 = NBED + [¥

DU (Ixst,d)

e B2(Ix) = ALEFT(IX)/RY

» B2(14+43) 3 0,0

e IF(R2(LIX),GT,ZERD)Y R2(IX+3) = ARADCIXI/ZALEFT(IX)

cedFIN

DU (IY=NBENDT ,NBED?2)

. bO (lxzt,s)
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005686 . . R(CIY,I%) 3 R2(1X)
00147 e oesFIN

00168 veoFIN

00169 NBEN = NRLD 4+ IW

00170 XYSU = REMAIN

0017} 1F (REMAIN LE,ZERD) XYSD = BDIV
00172 BED = (NHLDel) » 8DV + XYSO
00173 IfF (NBEDL (GT, Mixilev)

00374 N WRITE(6,200) NRED

00178 200 o FORMAT(2x,'UEPUSITION EXCEEDS PERMISSIBLE BED DEPTH IN BEOHST!,/,
00176 1. SX,'NRED=z',I15)

00377 » FERROUR = _TRUE,

00178 seoFIN

00179 C

00180 RETURN

00181 END

(FLECS VEKSION 22,48)
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00001
00002
00003
00004Y
00009
00006
00QQ7?
000GA
00009
00010
000431
00012
00043
000t du
00015
00016
00017
0o0ts8
00019
00020
gooeai
00ne?
00023
00024
00n2S
00026
00027
00028
00029
00030
000351
00032
00033
00034
00035
00036
06637
00038
00039
00040
0004l
00042
00043
0004y
00045
00nasb
00047
00nd8
00049
00050
00051
00052
00053

XL PRI AL F S A T R YT R P Y LY LR R LR R

SURRUUTINE COLBY(ALEN, C, DELZ, DS0, HRAD, NELEM, Q10T,
1 1EFPR, VUL, G651, FERROR)

THIS SURROGUTINE USES CoLBY?S METHOD TO CALCULATE THE CAPACITY OF
THE FLOW TO TRANSPURY SAND,

[NPUT PARMMETEHNS:
ALEN -~ SEGMENT (ENGTH

C » NUOAL VAILUES uf CONCENTRATION
DELZ = STANDARD ELEMENT THICKNESS

D50 = MEDLIAM DED SEDIMENT DIAMETER (M)
HRAD = HYDRAULIC RADIUS

NELEM = NUMBER DF VERTICAL ELEMENTS

arar e« TOTAL FLOW wWITHIN THE SEGMENT
TEMPR » WATER TEMPERATURE

v = AVERAGE VELQCITY

vOoL = VOLUME

QUTPUT PARAMETERS?
6§l = TOTAL SAND TRANSPORT
FERRUR = FATAL ERRUR FLAG (L*1)

CALLED HYi SAND

THE COLBY METHOD HAS THE FOLLUWING UNITS AND APPLICABLE RANGES OF
VARLABLELS,
AVERAGE VELOCITY, ., eeinennneVeorenrsfPSeusnqsesnsi=t FPS
HYDRAHLIC RaDIUS, i nenasaFHRAD, (o F T inysenaes =100 FY
”A’ER SURFACE wIDT*"II"'.l..w."'l"FTl"""".
MEDIAN BED MATER]AL SXZE.,,,,DHSO,".HM.',.,",.'0,\-0.8 MM
IEHPERAIURE'.".....'...".."HPR"'.OEG F,.....,}E-IOO DEG!
FINE SEDIMENT CONCEMTRATION, ,FSL,,,, . MG/LITER,,, 02200000 PPM
TO‘AL SEUIMEN' L(')ADQQOQ‘.'.'.GSII"lﬁon!""t"I

asEakaEaRaXa¥aNaksNsEaXa ke EslaEsEaNaReesRelaRaNaNaNaRaRaNe e e N

INCLUDE 'SYIELMSIZ,PRMY

c
LOGICAL*] FERROR
c
DIMENSTON C(MXELEM, MAXCyN),CF(5),0F(10),06(a),DP(11),050G(6),
1 FiS,10), G(4,8,86), 11(2), JJ(2), wK(2),y P(11), TL(T7,4),
2 TEMP(7), VG(B), X(2,2), Xa(2), XCT(2), XF(2,2),
3 XG(2Y, XV(2,2)s XXC2)y YY(2)s» 2Z(2)
c

DATA G(1,1,13,6(2,1,1),6¢(5,1,1),6¢4,1,1)/71,0, 0,30, 0,06, 0,00/
DATA Gt1,2,11,6(2,2,11,6(3¢E,1146¢4,2,1)75,00, 3,30, 2,50, 2,00/
0ATA G(1,3,1),6(2,3,1),6¢3,3,11),6(4,3,1)/5,40, 9,0, 10,0, 20,0/
DATA G(1,4,1),6(2,1,1),6(38,48,1),G¢4,d,1})/711,0, 26,0, S0,0,150,0/
DATA G(lisal)uc(alsll)oG(3'5al)'G(“,S,I)/17.I 49,, 130,, 800,/
DATA G(1,5,1),6(2,6,13,6(3,0,13,G¢4,6,1)/29,, 10t,, #00,, 1350,/
DATA G(1,7,1),6(2,7,1),6¢3,7,1),G¢4,7,13/44,,160,,700,,2500,/
DATA G(1,8,1),6(2,R,1),G6(3,8,1),G(4,R8,1)/060,,220,,1000,,4400,/
DATA G¢t1,1,2),6(2,3,2),G(8,1,2),6¢4,1,2)/0,38, 0,06, 0,0, 0,0/
DATA G(1,2,2),6(2,2,2),6(3,2,2),6(4,2,2)71,b80, 1,20, U,65, 0,10/
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00054
000SS
00056
00057
000SR
00059
00060
00061
00062
00063
000b6Y
00065
00066
00ne7
00068
00069
00070
00074
00072
00073
00Nn74
00075
00076
00077
00078
00079
N008n
00081
00082
000R}
DODRY
000RS
000AR8
00087
00088
00089
0ga90
00091
00092
00093
00094
00DSS
00096
00097
00098
00099
00100
00101
00102
N0j03
notad
00105
00106
00107
00308
00109

o B

DATA
DATA
0ATA
DATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATS
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
gara
DATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
NDATA
DATA
DATA

DATA

DATA

13nMAR=A1 13:20124 PAGE 00002
(,(l,3,2),G(?,3,2],G(},},Z],G(“,},Z)/S.TO, S, 4., 3,/
G(l'ufe)IG(zluIZ)IG(SIUIZ)IG(QlUI2)/l0|' 18,, 30,, 52,/
GC1,5,2)Y,6(2,5,2),6(3,5,21,6¢4,9,2)s17,, 4o,, 80,, 160,/
G(1,6,2),6(2,0,2),G(3,6,2),G(4,6,2)736,, 95,, 230,, 650,/
b(1,7,2),6¢2,7,2),G¢(3,7,2),G(4,7,2)760,, 150,, 415,, 1200,/
G(1,8,2),6(2,8,2),G6(8,8,2),6(4,8,2)/81,, 215,, 620,, 1500,/
Gf‘pll}),G(EJ1'3)15‘311l3)16(0;1'})/Qtlu' 0.0' 0.0, 010’
G(1,2,%),6(2,2,3),6(3,2,3),6(4,2,3)71,, 0,60, 0,15, 0,0/
Ge1y3,3),G¢e,3,3),6(3,3,%),6¢4,3,3)/3,30, 3,00, 1,70, 0,50/
G(3,4,3),6(2,4,3),6(3,4,3),6(46,4,3)/11,, 1S,, 17,, 14,/
G(1,5,3),6(2,%,3),613,5,3),6¢4,5,3)720,, 3S5,, 49,, 70,/
Gllebe3),6L2,6,2),G(3,6,3),6¢4,86,3)748,, 85,, 1S0,, 250,/
6(1,7,3y,6(2,7,3),6¢3,7,3),6¢4,7,3y7s7¢,, 145,, 2%0,, 500,/
Gt1,8,3),6(2,8,3),6(3,3,3),6(4,8,%)s1%0,, 202,, 400,, 700,/
Geled,d),6¢2,1,4),603,1,4),6¢4,1,4)/70,0, 0,0, 0,0, 0,0/
G(llznu)'G(zlelu’lG(Jrzlu)oc(aaaodJ/OQTOI 00301 0-061 010/
G¢y,3,4y,6¢2,3,4),6(3,3,4),6¢4,3,4y7s2,9, 2,3, 1,0, 0,06/
G(1,4,4),6(2,4,4d),G6(3,4,4),6¢4,4,4y71t,5, 13,, 12,, 7.7/
Get,9,4),602,5%,4),6(3,5,4),G¢4,5,4y)s22,, 31,, 40,, 50,/
bG(1,06,4),6(2,6,4),6(3,0,4),G(4,6,4yra7,, 84,, 135,, 210,/
Ge1,7,4y,6¢2,7,4),6(3,7,4),6¢4,7,4y775,, 140,, 240,, 410,/
Gel,8,8),6(2,R,4),6(3,8,4),6(4,R,")/106, 190,, 350,, 630,/
G(l,1,8Y,6¢2,1,%),6¢3,1,5%),G(4,1,5)17u,0, 0,0, 0,0, 0,0/
G(1,2,5),6¢2,7,5),603,2,%),6¢4,2,5)70,44, 0,06, 0,0, 0,0/
Gey,3,5),6¢(2,3,5),G6(3,3,5),6G(4,3,5)/2.8, 1,8, 0,6, 0,0/
GU1,4,9),6(2,4,5),6(8,4,9),6(4,4,5)/12,, 12,5, 10,, 4,5/
6G(1,5,%),6(2,5,5),6(3,5,5),6(4,5,5)724,, 30,, 35,, 37,/
G(lIbls)'G(Zab,S)lG(lnbls)lG(ulbls)/SZ.; 78., 120.; 190,/
GU1¢7¢5),6(2,7,5),6(3,7,5),6¢",7,5;783,, 180,, 215,, 380,/
G(1,8,%),6(2,R,%),6(3,8,%),G(4,8,5)7120,, 190,, 305,, 550,/
Gel,1,63,6(2,1,6),Gt8,1,5),6(49,1,6)70,9, 0,0, 0,0, 0,0/
G(l,2,6),6¢(2,2,6),G(3,2,6),6(4,2,6370,5, 0,0, 0,0, 0,0/
Ge1,3,6),6(2,3,68),6(3,3.6),6(4,3,6)1/72,%9, 1,4, 0,3, 0,0/
G(l,4,6),6¢(2,4,6),6(3,4,6),6¢4,4,06y714,, tyv,, 7,7, 3,0/
6r1,5,6),6¢(2,5,6),6(3,5,6),6(4,5,63727,, 29,, 30,, 30,/
G(1,0,6),6(2,6,6),6(3,6,86),6(4,6,6)/57,, 759,, 110,, 170,/
6(1,7,6y,6(2,7,5),6¢(3,7,6),6¢4,7,6)790,, 140,, 200,, 330,/
G¢1,8,6),6¢2,8,6),6(3,8,6),6(4,8,6)7/7135,, 190,, 290, 520,/

F(l.l),F(l,Z),F(1,3),F(l,’1),F(L,S)/|,,
FULa2),F(2,2),F(3,2)4F(14,2),F(5,2)/8 .4
Fe1,3),Fe2,3),Fed,3),Fd,0),Fi5,3)/71,,
FUr,ydy Fe2,4),F(3,0),F(4,4),F(S, 4371, 1,12, 1.9, 3.64s 7,/

Fe1,9),F(2,5),F(3,9),F(4,5),F(5,5)/8,, Y,17, 2,05, 4,3, 8,7/
Frr,0),F(2,6),F13,6),F(8,6),F(5,06)71,, t,2, 2,8, 5,5, 11,2/
1
1
H

1yt
tel,

ltbi 2.6‘ uca/
1,65, 2,75, 4,9/
]I‘I ‘|7' 3.' 5.5/

FULo 1), F(2,7),F13,7),F(4,7),F(5,71)/1., 1,22, 2,75, B,s 224/
Fei,8),F(2,8),F(3,8),F(4,R),F(5,8)71,, 25, 3,, 9,6, 29,/
F(I,Q),F(E,Q),F(3,9)'F(U,Q),F{5,Q)/", P },5, 12, 03,/
Fel,10),F(2,10),F¢3,10),F(4,10),F(5,10)/%,,1,4,4,9,22,,120,7/

T 71,2, 1,15,
1,12, 0,92,
6,%0, 0,72,
0,557

1,10, 0,96, 0,90, 0,85, 0,82, 1,35, 1,235,
0,86, 0,80, 0,75, 1,60, 1,40, t,20, 0,89,
n,66, 2,00, V1,65, V1,30, 0,RS, 0,72, 0,63,

DF /0,10, 0,20, 0,30, 0,80, 1,00, 2,00, 6,00, 10,00,
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00110 1 20,00, l,E2/

00111 c

00tt1e DATA CF /79,00, 1,66, S,E4, 1,ES, 1,565/

00113 c

00114 DAYA P 70,60, 0,90, 1,0, 1.0, 0,83, 0,60, 0,40, 0,25, 0,15,
001115 { 0,09, 0,05/

00116 (o

0011317 NDAYA DP /0,10, 0,15, 0,20, 0,30, 0,40, 6,50, 0,60, 0,70,
00118 1 0,80, 0,90, t,00/

00319 c

00120 DATA DG /0,10, f1,00, 10,0, 100,/

00121 c

00’22 D‘YA VG/'.O' 1.5' Z.Ol s.ol a'ol 6‘0! Bcol lol/
00123 c

00124 DATA DS0G/0,10, 0,20, 0,30, 0,40, 0,60, 0,80/
6ot1es c

00126 DATA TEMP/32,, 40,, So,, T0,, Bi,, 90,, 100,/
00127 0BSO = LUSH & 1000,0

00128 FHRAD = HRAD & 3,280R33

00129 TMPR = TEMPR & 1,8 » 32,0

00130 V 2 (4TOT & ALEN/VOL) * 3,797SE~S

00131 W 2 VOL/(HRAD®ALEN) « 3 2808133

00132 C 224 FSL,ee FINE SEDIMENT (l,E, COHESIVE SEDIMENT QR WASH) LOAD
00133 C IN MICRO GRAMS/LITER «#a

00134 FSL = 0,0

0013s DO (Ix=1,NELEM)

001356 o FSL = FSL ¢ 0,5+(C(Ix,2) ¢ CCIx+1,2) ¢ CcIX,3) ¢ C(IX+1:3))
00137 ee FIN

00138 FSL = FSL/NELEM » 1000,0

00139 c

00140 1F((DBSO ,LT, DS0G(J)) ,OR, (DRSO ,GT, DS0G(6)))
00141 . FEWRUR 3 [ TRUE,

00142 « WRITE(b,1}

60143 i o FORMAT(//10X,'wsaex FATAL ERRUR ~= SURRUUTINE COLBY swiwx'}
00144 « WRITE(B,2)

00145 2 o FORMAT(LOX,'&kaswn pour Aahanl)

0014s enoFIN

00147 IF{(FHRAD LT, UG(1)) ,0R, (FHRAD ,GT, DG(4)))
00148 . FERRUR 2 ,TRUE,

00149 s WRITE(E,1)

00150 + WRITE(6,3)

0o0tst 3 e FORMAT(IOX,'#snnn ROUT sakanl)

00152 vsgFIN

00153 IF((v (LT, VG(1)) _OR, (V ,GT, VG(8)))

00154 « FERRULR = _TRUE,

00155 » WRITE(S6,))

00154 « WRITE(6,4) V

00157 4 o FORMAT(I0X,'atuns "DTh aasant  F10,9)
00158 -ooFIN

00159 UNLESS (FERRQR)

00160 . IFCIMPR (T, 32,0 ,0R, TMPR ,GT, 100,0)

pot1el e o TMPR = 32,0

00162 e eedFIN

00163 ., 1Dt 3 ¢

001064 « 102 =20

00165 . DO (121,3)
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00166
00167
00168
00169
003170
00171
00172
00173
00174
00379
00176
00177
00178
00179
00180
00181
00182
00183
00184
0018S
00186
00187
00188
00189
00190
0019}
00392
00193
00194
0019S
00419
00197
001948
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00233
00214
00218
00216
00217
00214
00219
00220
00221

J14

118

122

123

12¢

126

127

128

[,V

L]
L]
.
*
.
L]
L]
14
L]
.
.
L]
L]
L]
.
L]
.
.
[]
L]
L]
L]
.
.
[
L]
L]
1]
¢
L)
L]
*
.
L)
L]
L]
.
*
L]
.
A\
]
L]
L]
L
L4
L)
.
]
L4
L]
’
L]
[ ]
’
*

F ((FHRAD ,GE, NG(l)) LaND, (FHRAD ,LE. DG(I+1)))
10t =2 ]
102 & It
60 TO0 114

<< Qe
v Ze
"
<

s 0
0 (18,7
IF (v ,GE, VG(LI)) AND, (V LE, VG(I¢1)))
o Vi =]
. 1ve ® 101t
« GO TQ 118
o oFIN
on-‘lN
CONTINUE
1080t = ¢
10%02 = ¢
00 (I=1,5)
IF ((peso ,GE, DSeG(I)) +AND . (DBSO ,LE, DS0G(I+1)))
. 10S01 =
10502 s 41
GO0 10 je2
SFIN
N

® o o 2 6 DersrefMe 9 ¢ » o

—CYle o & a @
- - Mo o o

[}

1

INUE

1 = 10|

11(2) = IDR

JJ(1) 3 [vi

JJ(?) = 1ve

KK(1) = [DSO)

KK(2) ® JDS02

00 (121,2)

o TL 2 1I(1)

XX¢l) = ALOGIO(LG (1))

414 (Jtl,l)

e J1 = JJ(N)

YY(J) 3 ALOGLO(VG(JT))

DO (ks1,2)

« Kl 2 KK(X}

ZL(K) = ALUGLOCDSUG(KY))

1P (G(1l,J1,Kk1)=0,) 123,123,127

CONTINUE

00 (J3=d1,7)

e IF (G(11,J3,%1)=0,) 124,120,126

» CONTINUE

C"FIN

CONT INUE

X(J,K) = ALUGIO(G(II-JS,KI))O(ALUGlO(VG(Jl)/VG(JS)))*
(ALOG!O(G(Xl,J}Ol,Kl)/G(ll'JS,Ki)l)/(‘LOGlO(VG(J}Ol)/
VG (J3)))

oN
1¢

60 10 12A

CONT INUE

X(J,K) 3 ALGGIN(G(Il,J1,KL))
CUNTINUE

® & ® &2 ¢ 2 % @ P O G 0 e e e e 0 s 0 e
® 5 & 2 ¢ @ 4 P 2 8 e e v O a8 s e e

® & % ¢ & 2 9 6 4 s e e e v
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00222 « s o s FIN

00223 e o oesFIN

00224 e o« XD 3 ALOGIO(DBSO) -« 2Z(1)

po2es e s XNI 2 X(142) ® X{1,1)

00226 e o XN2 B X(2:2) = X(2,1)

00227 e o XODEN = ZZ2(2) = Z2(1)

00228 e o XACL) 3 XCt,1) ¢ xNIaxD/XUEN

00229 . s XA(2) 3 X(2,1) ¢ XN2&xO/XDEN

00230 v e XNM T XA(2) = XA(Q)

No23t s o XDY 3 YY(2) e ¥YY(})

00232 e . XG(l) = XA(1) + XNMaXY/XDY

00233 «  eesFIN

00234 s XNM 2 XG(2) = XG({)

00235 « XD = ALOGLO(FHRAD) = xX(1)

00236 e« XDEN T XX(2) = XX(})

00237 ,» GTUC 3 XG(1) & xNM#XD/XDEN

00238 . GTUC 3 (0, 22GTUC

00239 C .

00240 ¢ . a*#x GTUC 15 UNCORRECTED GT IN LB/SEC/FT aes
6024l o R

00242 t . 4tk NEXT APPLY FIME SEDIMENT LQAD ANQ TEMPERATURE CORRECTIONS s
00243 C .

Quzady , WHEN (TMPR LEQ, &0,) CFT = 1,0

00245 . ELSE

00246 . e 1L = ¢

00247 . o T2 =00

002498 e o« DO (I®i,0)

00249 e » o 1F ((IMPR _GE, TEMP(I)) ,AND, (TMPR ,LE, TEMP(I+1)))
00290 e o o s 11 =21

00251 s e s e 112 = T4y

0025¢ PR « « GO 10 136

00253 e o o+ eesFlN

00254¢ e o sasFIN

00255 136 , , CUNTINUE

00256 soos XTUL, 1) = ALOGIOCT(ITL, IDL))

00257 e o AT{E,1) = ALOGIOCTCITZ2,1D1))

002519 e o XIC1s2) 3 ALOGIOCYC(ITL,102))

60259 « o XT2,2) % ALNGIO(T(IT2,1D2))

00260 e o XNT z alOUGIO(TMPR,/TEMP(IT1))/ALOGLO(TEMP(LIT2)/TEMP(ITL))
00261 e o XCT(L) 2 XT(1 1) ¢ XNTH(XT(2s1) = ¥T(L,1})
00262 e o XCT(2) = XT(1,2) + XNTH(XT(2,2) = XT(1,2))
00263 « o CFT = XCT(lL) ¢ (XCT(2) = XCTLi))2XV/XDEN
00264 « o+ CFT 3 10,%sCFT

00265 e eesFIN

00266 c .

00267 C . xat FINE SEOIMENT LOAD CURRECTION aws

00268 C .

00269 . WHEN (FsL ,LE, 10,) CFF=t,Q

00270 . ELSE

00271 « o 1DV =z 0

no27e .« o 102 =0

no273% . o DU (1=1,9)

no2l4 e o o IF((FRRAD _GE, DF(I)) _AND,  FHRA&D ,LE, OF(I+}))
00275 e o e s ID1 =1

00276 e s e« o ID2 2 14y

00277 e o « s GO TO tue
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00274 ¢« o o se,FIN

00279 e o eesfFIN

60280 ta2 , , CONTINUE

00281} s o WHEN (FSL ,GT, 1,E¢5)

00282 . . . WRITE(6,5)

00283 b) e o o TFORMAT(Z/10X,'sanex SUBROUTINE COLBY we FSL WENT > 1,E451?)
00284 e o o LIF1 =4

0028S e o o LlF2 =5

00286 e o eeefIN

00287 « o ELSE

00288 . . . IFt = 0

00289 . o« o« lF2 30

00290 « + o DO (I3t,9

00291 s s o o IF (UFSL ,GE, CFCL)) ,AND, (FSL ,LE, CF(I+1)))
00292 F e« + o IFL =1

00293 e e o 8 o I1F2 = 14y

00294 s« s+ s s o GO TG t48

00295 e e ¢ s eseFIN

00296 e e o wsoFIN

00297 148 « o+ o CONTINUE

00298 e o eseFIN

00299 o o XFLis1) 3 ALOGIO(F(IF1,ID1))

00300 . . XFL2,2) = ALOGIO(F(IF2,102))

003014 e« o XF(l142) = ALOGUIO(F(IF],1D2))

00302 o o XF(2,1) 3 ALOGYVO(F(ID2,1IN1))

60303 s o XNT & (FS8L = CF{IF1))/(CF(I#2) « CFUIF1))

00%04 o e XLT(1) 3 XF(1,1) 4 XNT#(XF(2,1) = xF(i,1})

0- 305 o o XCTC(2) = XF(142) ¢ XNTH{(XF(2,2) = XF{1,2})

( 506 e & XNT = ALOGI1Q(FMRAD/OF(ID1))/AL0OGIO(DF (ID2)/0F(ID1))
00307 e o CFF B xCT(1) 4 XNT&#(XCT(2) « XCT(())

00308 « o CFF = 10,2xCFF

00309 v esoFIN

00310 . TCF = CFT & CFF « 1,0

00311 . CFD 31,

pa3t2 . UNLESS ((DBSO ,GE, 0,20} ,AND, (DBSO ,LE, 0,30))
00313 « o IPL 30

00314 « . P2 3 ¢

00315 « o DU (Is3g,10)

00316 ¢ o« « 1F t(0BSO ,GE, DP(1)) ,AND, (DBSO ,LE, Dp(It+1)))
00317 e o+ .« o Ipl =1

00318 . R N R 1P2 = 14+t

00319 v e . » GO 16 153

00320 e o+ seeFIN

00321 s o eeefIN

00322 153 « o CUNTINUE

00323 e o« P2 = ALOGIO(P(1P2))

00324 . e PI o ® ALUGIO(P(IPL))

00325 « o XNT = ALOGLO(DBSO/0P(IPL))/ZALOGIO(OPIIPRY/0P(IP]))
00326 e o CFD 3 pi 4 XNT * (P2eP1)

00327 e o CFD = 10,2sCFD

00328 e eeoFIN

00329 , FFF = CFD & 1CF

00330 , FFEF = FFF ¢+ 1,0

00331 « GSI = FFF » GTUC

00332 C N

00333 C o *42 LONVERTING Ggt FROM (TONS/DAY/FT) TU (NG/7DAY/M) aen
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00334 s GSL 2 631 » 2,97632RE4+}
00335 eeef IN

60336 RETURN

00337 END

(FLECS VYERSION 22,46)

LA R AR R YRR ALAS R L AL R R R R R R AR R X 2 L X 3
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00001
06002
00003
0000y
00005
00006
00007
00008
00009
00010
00ntt
00012
000)3
00014
00015
00016
00617
00018
00019
00020
ponet
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031}
00032
00033
00034
00035
00036
00037
000338
00039
00040
00041
00042
00043
p0ouY
000458
00046
000u7
000u8
00049
00050
800sS1
00052
00053

2 X R Y R P R PR RS PP R AR R R R L R R AL L AR 1 L A X J

SURKROUTINE COLLAPC(ALFN,AREA,C,DELZIEL,LELM/K,NELEM,
1 CELCTR,TMASS,AWID,VSET,DFZ,CNODE,XSAREA)
INTERPRETS INITIAL CONODITIONS

CROSS=SECTION

SEDIMENT CONCENYRATIONS KG/MY

PARTICULATE CONCENTRAIIONS PC/KG

D18H0OLVED CUNCEFNTRATIONS PC/M3
ARRIVES AT BOTH

NONDAL CONCENTRATIONS

ELFMENT AVERAGE VALUES
NOTE (1,=DELZawS5/E2) MysT BE > ¢

aNaEaNesNaRaEaNalalNel

REAL MSAR,MSRB,M3AT,MSRT

o

INCLUDE 'SYJELMSIZ,pRM!

[g]

DIMENSTUN AREA(MXELEM) ,C(MXELEM,MAXCON), TELM(MXELEM),

1 EL(MXELEM) ,CELCTR(MXELEM,MAXCON), TMASS{MAXCON),
AWID(MXELEM) ,VSET(3),DFZ2(8),CNODE(MXELEM, MAXCON),
XSAREA(MXELEM)

w Ny

BLEN={,/ALEN
ELTOP=NELZ
WISAREAC(!)*BLEN
WJZAREA(2)*RLEN
DELEVEEL(2)=EL(])
CisC(i,n)
Cd=C(2,X)
NE{LMBRT=]
MSAHZDELEV A (CJI2AJ/3  4CTaWI /0, 4CL#WI/b,4CIaNW]1/3,)
MSRB=0,
TMASS(K)=20,0

1Ftk NE, T7)
, Gl=C(1,K¢3)
e GJEC(2,n+3)
» CONzl, /12,
PMOABBDELEVA( 25+ (WJIaCI*GJIsWIwCInG])
1. ¢CONR(WINC)aG JewIaC Tl eGyen g#C gaG ]
2, WIaCLaGloeW]leCJaGI+WIaCInG]))
+« PMSRB30,
TMAGS(K¢3y=0,0
e FIN
OCI=1,NELEM)
NELMIPEIELM(])
ELTPSEL(NELMTIP41)
ELBTSELINELMTP)
wISAREA(NELMTIP) #BLEN
WIZAREAINELMTIP+1)«BLEN
CIZC{NELMTP,K)
CJsC(MELMTP+L, )
FACI=(ELTOP=ELRBT)/Z(ELTP=ELRT)
FAC2S(ELTP~ELTOP)/(ELTP=ELRT)

.- ® & 6 % o 9 v 0o Te =
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00054 . CTUPSCJ*FACL+CT«FAC?2

000595 . WTUPRAJSFACI*W[wFAL?

000Se o MSATZ(ELTIP«ELIOP) 2 (CJenI/3 3CIaNTOP/p +CTOPRW /b,
000S7 1, +CTOPAWTOPZY )

00058 o MSBT=(ELTOP<ELLBT )« (CTOP*WIDP/3,+CTOP W]/,

00099 1. +CIrwTOP/D, 00T aW1/3,)

00060 . IF(® ,NE, T

00061 e o GIsCINELMIP,Ks+1)

00062 . e GJEC(NELMTIP+1,k+3)

00063 e o GIOP=GJI#FAC1+GIxFACR

000p4 . . PHBATS(ELTIP=ELTOP) ¢ (,25¢(WJaCJrGI+WTOP*CTOPAGTOP)
00065 1 A $CONA(ANTOPACIAGI4WIHCTUP2GJeWI#CJ+GTOPS
00066 2 WTOPCTOPAGJ+NTOP*CJIAGTOP+wIACTOP*GTOP))
00067 e o PMSBTS(ELTOP-ELBT)#(,2954(WTOP«CTOPAGTUP+W]I*CIeG])
00068 | S $CONX (N] «CTOPRGTOP4WTOPRCIAGTOP+WIUPACTOP G
00069 ¢ tWTOPACTaGIrWIeCTOPAGT+WIACIRGTOP))

00070 . eslFIN

00071 N INDICENELMTP-NELMAT

00072 . LMaSS=0,

09073 . PMas3=y,

00074 « IFLINDIC ,EQ, O)

00075 s o+ CMASSzMSBTeMSHA

00076 e« o JF(h, NE, 7) PMASSaPMSBTPMSAB

00077 N veoF 1IN

0007R o IFLINDIC ,GE, 1)

00079 « o« LCMASS=MSBTHMSAR

00080 . o IF(x ,NE, 7) PMAYSSPM3BI+PMSAB

00089 ¢« eesFIN

00082 . 1FCINDIC ,GE, 2)

00083 . e DUCISNELMBT+1, NELMIP=1)

000AY e« o« o Clacedexn

00085 e e 4 Li=C(Jet,K)

00086 e s o MIZAREA(J)RLEN

00087 e ¢« o WJTAREA(J+1)*ALEN

00088 v s v CMASSECMASSHDELEVA(CIswI/3 ACIawI/b,4CIrNI/6,3CT2W1I/3,)
00089 e o 2« LF(xk NE, T

00090 e« e s s GI=CUJ,Ke3)

00091 e s e« o GJ=C(I+1,K+3)

00092 e « « o PHMASS=PHMASSIDELEVR(, 2S5« (W1 aClaGlewSalduaGJ)+
00093 le o o ¢ COMe(wEinCIagIew]aClegendnClagls

00094 2 e 4 s WJeCIaGIanlaCUlrGlenw]le(ingd))
00099 e o o+ esesFIN

00098 e s oesFIN

00097 N 2

00098 . TMASSIR)ETHMASS(K) ¢ CMASSHALEN

00039 s IF(Rn (NE, 7) TMASS(«+3)ZTMASS(K*+3)+PMASSRALEN

00100 C .

00101 C . DETERMINE CELL CENTERED VALUES

00102 o .

00103 « CELCIR{I,xk)zCHMASS/XSAREA(])

00104 . IF(K ME_ 7) CELCTR(I,K+3)=PMAaSS/XSAREA(])

00105 C .

00106 C . DEVFLOUOP NODAL VALUES OF CONCENTRATION

00107 c .

00108 o« WHEN(T JERQ, 1)

00109 . WHEM (K  LE, 3)
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00110 C . . N

00111 c e e +» NOTED CMASS [N KG/M

00112 C e s

00113 e o« » CUEFa20,

00114 e o+ 4 MSTVSET(K)WAREA(L)/(AWID(1)*ALEN)

001145 . . E2=2DFZ(K)

00116 . s o CNODE(1,K)2(2,2CMASS/XSAREA(])«CUEF«DELZ/EZ)/(2,~DELL*WS/ETZ)
00117 « o o CNODE(2,)K)Z2,4CMASS/XSAREA(L)=CNODECL,K)
00118 e o » CNODE(1,K¢3)=(2,2PMASS/XSAREA(]1)~COEFADELZ/EZY/(2,=WS*DEL2/ET)
00119 e » o+ CNODE(C)K*+3)22,2PMASS/XSAREA(I)*CNODE(L, K+3)
001290 e s sseflIN

00121 « o ELSE

00122 e o+ o CNODE(1,K)SCMASS/XSAREA(L)

00123 « e e CNODE(2,K)ZCNODE(),K)

00124 v ¢ eesfIN

00125 e sesFIN

00126 . ELSE

00127 . « CNODE(I+41,K)=Zo ,*#CMASE/XSAREA(])=CNODE(I,K)
00128 « o LFEn LE, 3)CNDDE(I+1,K43)32,2aPMASS/XSAREA(])wCNODE(T,Ke3)
00129 e eesFIN

00130 o R

00131 C . OVERWRITE BOTTOM ELEMENTAL NUODE INFORMATION

00132 C R

00133 ., MSAR=MSAT

00134 . MSBR=EMSHT

00135 s ELTOPsELTOPDEL?

00136 « NELMBTENELMTP

00137 . IF(K ,NE, 7)

00134 « o PMSABZPMSAT

00139 e » PMSBB3PMSHIT

00140 o esoflN

00141 eesFIN

00142 RETURN

00143 END

(FLECS VEHSION 22,46)
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00001
00002
00003
00004
00003
00006
00007
goous
00009
00010
60011
00012
00013
00014
00015
00016
00017
00018
00019

23 L PR EY LY PR Y R P PEY Y Y Y Y LY

OO OO

(2]

SURROUTINE COMB(M, 8, Z, R)

THIS SUBRUUTINE MULTIPLIES THE UNSYMMETRIC RAND MATRIX (§)
BY THE RNUW (OAD VvECTQOR <Z2> AND ADDS THE RESULT 10 <R>,

CALLED BY TRANSP,
INCLUDE tELMSIZ, PRM!?
DIMENSIUN S(MXELEM,3), ROMLBELEM), Y(MXELEM), Z(MXELEM)

REIIZR(1I+S(1,2)02(1)45(1,3)e2(2)
R(MISRIM)ES(M, L) L(Mel)+5(M,2) 4 (M)

DU(Iz2,Me1)

. YCI)ESCI, 1) #Z(1=1)48(1,2)%2C1)+S(1,3)¢2(1+1)
. RCDIER(1)+¥(D)

seoFIN

RETURN

END

(FLECS VERSIUN 22,46)
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XL YRR R Y YR I I PR R R R P Y P R S R L 2 2N

00001 SURROUTINE OIAG(ECHDZ2, ECHO3, ECHQ4, ECHOS, ECHOUe, ECHOT,
00002 1 ECHOB, ECHUY, ECHO10, ISEG, JSEG, SAVECH)
00003 LOGICALaY ECHO2, ECHO3, ECHU4, ECHOS, ECHU6, ECHOT7, ECHOLS,
00004 { ECHO9, ECHOI0, SAVECH, WRTSEG
0000S DIMENSIUN JSEG(S), SAVECH(10)

00006 ECHO2= FALSE,

00007 ECHOY= FALSE,

00008 ECHO4E FALSE,

00009 ECHOS=, FALSE,

00010 ECHO6=,FALSE,

00011t ECHO7=SAVECH(6)

00012 ECHOARs [FALSE,

00013 ECHO93 FALSE,

00014 ECHO10s,FALSE,

00015 WRTSEG= ,FALSE,

00016 WHEN(JSEG(1) ,EQ,0) ARTSEGS,TRUE,

00017 ELSE

000148 . DO (J=1,9)

00019 R R 1P (JSEG(J) ,EQ,1SEG) WRTSEG= TRUE,
00020 e esaflN

00021 enoFIN

00022 IF(WRTSEG)

060023 , ECHUO2ZTSAVECH(1)

00024 « ECHO3ISSAVECH(2)

goo0es « ECHOUSSAVECH(Y)

00026 . ECHOS=SAVECH(UY)

00027 ., ECHObSSAVECH(S)

00028 « ECHOB=SAVECH(T7)

00029 s ECHO9=SAVECH(8)

00030 . ECHOIOZSAVECH(9)

00031 seoFIN

00032 RETURN

00033 END

(FLECS VERSION 22,40)
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(FLEC3 VERSION 22,46) 10eAPR=81 13140302 PAGE 0000t

00001 SUBROUTINE DIMDAT(ALEN, AREA, RUIV, RED, OLZSAV, ECHO, ELEV,
00002 i HL.NERR, ISEG, NBED, NELEM, MUMERR, PELFV,
00003 2l POR, RIVER, XYS30, EL)

00004 c

00005 c THIS ROUTINE IS RESPONSIBLE FOR READING AND PROCESSING THE DATA
00006 C DESCRIAING THE SEGMENT DIMENSIONS AND AREAS

00007 c

00008 c FORMAL PARAMETEKS:

000Q9 C ALEN ® SEGMENT LENGTH

00010 C AREA » SEGMENT AREA

00011 C RDIY e STANDARD RED THICKNESS

00012 o BEDP « [NI[TIAL BED THICKNESS

00013 c DLZS8AY « 3TANDARD ELEMENT THICKNESS

00014 C ECHO » LINE PRINTER ECHO UPTION CUNTRUL VARIABLE (L#1)
00015 C EL = ELEVATIONS ABOVE THE BED CORRESPONDING TO THE SKGMENT AREAS
0gols C ELEV e ELEYATION OF THE SEGMENT

Q0017 C HLDERN = HOLDING ARRAY FOR ERROR NUMBERS (BYTE)

00018 C I1SEG » CURRENT SEGMENT NUMRER

00019 c NBED = NUMBER (F BED LAYERS

00020 C NeLEM o NUMBER OF VERTICAL ELEMENTS

00021 C NUMERR « NUMBER OF [NPUT ERRORS DETECTED

00022 C PELEV = UPSTREAM FLEVATION OF SEGMENT NUMBER

no00es [« POR « PORISITY

00024 C RIVER = SHEAR STRESS COMPUTATION CONTROL VARIABLE

00028 o XYS0 » THICKNESS OF THE TUP AED LAYER

00026 [

00027 c CALLED By?! SERATRA

00028 c CALLS: PUIERR

000279 C

00030 INCLUUE 'ELMSIZ, PRM!

nVo3l c

00032 RYTE HLDERR({IO00)

00033 c

00034 LUGICAL*] ECHO,RIVER

0003sg C

00036 NIMENSIUN AQEA(MXELEM), EL(MXELEM)

00037 RIVER= TRUE,

00038 C

00039 C CARD 1 ivoeveeeeseSEGMENT DIMENSIONg

00049 C

00041 c coL, 1o S5,, ,NELEM, , NUMHER UF VvERTICAL ELEMENTS

00042 c 6=10,, NRED,,,,,  NUMBER OF HED LAYERS

00043 c 11220, ,¢0L 254V, ,, . STANDAKRD ELEMENT THICKNESS (MEJERS)
000ua C 21°30, oBOIV,, eessSTANDARD BED LAYER THICKNESS

0004S c 31wd0,, . BED,, .y,  INITIAL BED THICKNESS (METERS)
0on4e  C 41e50,, ALEN, ,, . LENGTH OF THE SEGMENT (MLTERS)
00047 C 5160, , ELEV,  vee ELEVATION OF THE SEGMENT (MEIFRS)
a0nyA C 61270, ,POR,, i rsqa  PAROSTITY

00049 C T1e80,, . PELEV,.,, UPSTKREAM ELFVATTUN UF SEGMENT | QNLY
800S0 C 20,055F AR STKESS CUOMPUTED USINMNG VELOCTITY
00051 < DISTRIBUTION AMND BED ROUGHNESS
00052 [% (RESERVUIR)

00053 c <>0,0)1SHEAR STRFSS CUMPUTED LSING ROATTOM™
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000S4 C SLOP, HYPRAULIC RADJUS AND BPECIFIC
00085 c WEIGHT OF WATER (FREE FLOWING
00056 c RIVER)

00087 c

00058 WHEN (ISEG ,EQ, 1)

000S9 s READCY, 1) NELEM,NBED,DLZSAV,BD]IV,BED,ALEN,ELEV,POR,PELEV
00060 . WHEN (PELEY ,EQ, 0,0) HIVER = _FALSE,

00061 « ELSE RIVER = VYRUF,

00062 oOvFIN

00063 ELSE

0000" . READ(lIl) NELEMINBED'DLZS‘V'HD]V’BED.ALEN'ELEVIPUR
00065 ceyFIN

00066 C

00067 c 42w XYSU «= THICKNESS OF THE TOP BED LAYER

00068 [«

0006% Xr80 = BED « (NBED={1) # ROly

00070 IF (ECHU)

0007 . WRITE(6,5) ISEG

00072 . HWRITE(6,2) NELEM,NBED,DL2SAY,BDIV,BED,ALEN,ELEV,POR,XYSO
00073 . [IF (18eG ,EG, 1)

00074 s o WRITE(H,6) PELEV

0o007s « o WHEN (PELEY LEN, 0,0) WRITE(6,7)

0007s e« o« ELSE wWRITE(6,8)

00077 e eseFIN

00078 eesFIN

00079 c

00080 IF (NELEM ,LT, 0 ,0R, MNELEMsl ,GT, MXELEM)

00081 . CALL PUTERR(1Y,NUMERR,HLDERR)

00082 veofF IN

00083 [F (NBRED ,LE, 0) CALL PUTERR (6, NUMERR, HLDERR)

00084 1F (NRED ,GT, MAXLEY) CALL PUTEHR(U,NUMERR,H{ DERR)
000nAS IF (DLZSAV ,LE, 0,0) CALL PUTERR(7,NUMERR,HLDERR)
0008s 1F (BDIV ,LE, 0,0) CALL PUTERR(B,NUMERR,HLDERR)
000R7 1f (BED ,GT, NBED«RDIY ,OR, BED ,LE, (NBED=]1)#BDIV)
000ARR o CALL PUTERR(9,NUMERR,HLDERR)

00089 veoFIN

000990 IF (ALEN _LE, 0,0) CALL PUTERR([0,NUMERRHLDEKR)
00091 IF (ELEVv ,LE, 0,0) CA L PUTERR(1},NUMERR,HLDERR)
00092 IF (PUR 6T, 1,0} CALL PUTERR(12,NUMERR, HLDERR)
00093 C

00094 C CARD 2.0e0esesesAREA UF EACH ELEMENT

0009s o

00076 DU (I=21,MXELEM)

000497 . AREA(I)EOQ,0

00098 . EL(I)EQ,0

00099 vesFIN

00100 READ(1,9) NAREA, VPAREA, OELEY

00101 WHEN (MNAREA _EG, 0)

00102 . ElLEke=so,

00143 . DUOCI=) , MXELEM)

00104 e o AKEA(T)SVPAREA

00105 . « ELCL)ZFLE

00106 « o ELE=ELE+DELEV

00107 v eseFIN

00108 oo of TN

00109 ELSE
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00110 « READ (1,3) (AREA(T), I=1,NAREA)
00111 . WHEANCI,3) (ECLCI1), l=1,NAREA)
00112 . IF (NAREA LT ,MXELEM)

00113 » o DU (1 2 NAREAW,MYELEM)
00114 e s o AREA(I) & VPAREA

00115 e « o LL(I) B EL(I=E) + DELEV
00116 » e esefFIN

00117 v sesFIN

004118 eeoFIN

00119 IF(ECHO)

00120 « WRITE(L,4) (1, AREAC(C]), I=l,MXELEM)
00121t s WRITE(G,10)C1,EL(1),I2t,MXELEM)
00122 sesFIN

00123 C

00124 RETURN

00125 C

00126 1 FURMAT(EIS,7F10,0)

00127 2 FURMAT({HOo13%,15,',, ,NUMBER OF VERTICAL ELEMENTS'/

00128 1 14x,15,¢,, NUMBER nF RED [AYERS?1/

00129 e TX,1PE1R,5,',.,STANDARD ELEMENT THICKNESS (METERS)'/

00130 3 Tx,1PE12,5,',,,STANDARD BED | AYER THICKNESS (METERZ)'/

00131 4 TN, IPE12,9,',, INITIAL BED THICKNESS (METERS)t/

00132 S TX,IPE12.5¢ ce o LENGTH OF THE SEGMENT (METERS)'/

00133 b TX,IPE12,5,%,,,3EGMENY ELEVATION (METERB) '/

00134 T TIxelPELE.S: "' 44 POROSITYH/

00113S 8 Tx,1PE1E,5,"'ss, THICKNESS OF THE TOp BED LAYER (CALCULATED)!')

00118 1 FURMAT(4F10,0)

60137 4 FORMAT (1HO,S8X, 'ELEMENT AREAS ' /74(27x,5(13,1pEL2,5)7))
00138 ) FORMATCIRO,50X, ' THPUT DATA FOR SEGMENT 1,13)

00139 6 FURMAT(7X,1PE12,5,"', . ,UPSTREAM ELEVATION (METERS)')

00140 7 FORMAT (19X%,t,,,SHEAR STRESS VALUES COMPUTED USING METHOD!
0014t 1 ' FOR RESERVOIR')

00142 8 FORMAT (19X, ,,,8HEAR STRESS VALUES COMPUTED USING METHOD'
00143 1 ' FOR FREE FLOWING RIVERS!)

pojuy 9 FORMAT (IS, 7F10,0)

00145 10 FURMAT(IHO,58X, "NODAL ELEVATIONS'/74(27X,5(13,1PE12,5)/))
00146 d

00147 END

(FLECS VERSION 22,46)
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00001
00002
00003
00004
00005
00006
00007
0000R
00009
00010
00011
00012
00013
00014
0oo1s
00016
noo17
00018
00019
00020
nooet
00022
00023
00024
00025
00026
60027
0oues
00029
00030
00031
00032
00033
00034
0003S
00036
00037
00038
00039
Q0040
0004}
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053

SURROUTINE DISOLV(ABAR, B, 8ULIV, C, CCIN, COLD, DECAY, DELZ,
DELIN, DPENS, NDIAM, I, XAY1, KAYZ,
NELEM, NBED, PCOEF, POR, GHIwn, GHOUT, dV, SORBX, ALFA,
RETA, VEL!, VELZ2, BETAYL, BETAZ,
DEPO, SCOUR, HEDSD, XYSQ, AREA, DSQOP3)

£ W) e

THIS SUBROUTINE CALCULATES COEFFICIENTS OF CONVECTIVE, DECAY
AND SOURCE/SINK TERMS OF D[SSOLVED POLLUTANT CONVECTIUN=DIFFUSION
EQUATION

INPUT PARAMETERS]
ABRAR o AVERAGE AREA

AREA e« VERTICAL PROJECTION AREAS (M2)
] o BED CONCENTRATIONS

BDIVY = STANDARD BED LAYER THICKNESS
c « NUDAL CONCENTRATINN

CCInm « CONCENTRATION OF INFLOW

coLn « CELL=CENTERED CONCENTRATION
DECAY « DECAY VALYES

NELTD = TIME STEP IN DAYS

DEMS  « UENEITY
DEPU = DEPO3ITIUN RATE (KG{PC}/M2/DAY)

DIAM = PARTICLE NIAMETERS

VELZ e THICKNESS NF THE ELEMENT

1 o ELEAMENT [NDEX

KAY{ = LIGHT EXTINCTION COEFFICIENT NF WATER

KAY2 = LIGHT EXTINCTION COEFFICIENT OF SUSPENDED
SEDIMENT IN WATER

NELEM = RUMBER OF VERTICAL ELEMENTS

PCOEF = IST TERM OF THE PHOTOLYSIS RATE EQUATION, COMPUTED
IN SUBROUTINE PHOINP,

POR - PORNDSITY

JHIN w [4FL0W DISCHARGE

UHOUT = DUTFLOW DISCHARGE

uy « VERTICAL DISCHARGE
SCOUR = SCNUR RATE (KG{PC)/MR/DAY)
SORAK = ADSORBTIUN ON SEDTIMENT
0SORY e« DESORPTION FROM SEPIMENT
XYs0 « TOP HED LAYER THICKNESS
QUTPUT PARAMETERS]
ALFA = DECAY TERM
BEDSD = SCNUKR QR DEPOSITION OF AHSORPED CONTAMINANT
(PC/+2/DAY) wWHEN NO SCOUR [S TAKING PLACE
BETA « SNUYHCE OR SINK TERM
BETAL = INFLOUENT SOURCE TERM FOR I=TH NUDE
BETA2 o INFLUENT SUYRCE TERM FNOR [+{ TH NOODE
VELI a FIKST CUNVECTIVE TERM™
VEL2 » SECUOND CONVECTIVE TEHM

CALLED By TRAHSP,

s EaEeNoRalsEe s ¥R EelaNa NNl s ReRa RN uaNal e e Na e N a N e NN e Ne ¥ RaRa s N o Rs EnXaRaNaXs NaNa K a]

INCLUDE 'ELMST1Z,PRNM!

o
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(FLECS VERSION 22,486) 28=JANeR2 10123306 PAGE 00002

00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
nnoe7
00068
00069
00079
00071
00072
00073
00074
00075
00076
00077
00078
00079
09080
00081
000A2
00083
00084
NOORS
00086
60087
00088
00089
00090
00091
00092
00093
60094
00095%
00096
00097
00098
00099
00100
00101}
00102
00103
00104
00108
00106
00107
00108
00109

o0 oO

[a R e

2N s NaNeNeNaXalg)

REAL KAY,RAY|,kAYZ2

DIMENSION ABAR(MXELEM), RB(MAXLEV,MAXCON=1), BEDSD(3),
1 CCIN(MXELEM, MAXCON) ,COLUCYXELEM, 1AXCON), DECAY(6)»
2 RHIN(MXELEM), QHQUT(MXELEM), WY(MXELEM), SQRAK(9),
3 DENS(3), DIAM(3), C(MXELEM,MAXCON),CBAR(MXELEM,MAXCON),
4 DEPO(6), SCOUR(S), AREA(MXELEM), DSORA(9)

DATA ZERG/1,0E«30/
CONVECTIVE TERM

AG =RQV(I)
VELIZAQ/AGAR(T)

Aneqay(]+1)
VEL2RAR/ARAR(])

DECAY TERM

TUTOK ® 0,0

WHEN (PCOEF ,NE, 0,0) COMPUTE®PHOTOLYSIS=RATE«FDReELEMENT=]
ELSE PHOTO = 0,0

DU (I1JI®1,5) TOTDK = TATOK ¢ DECAY(CIJI)

ALFARUHUUT (1) /(ABARCL)ANELZ) +TOTOK¢PHUTO

IF(I LEN, NELEM) ALFA B ALFA + DECAY(H)

SOURCE UR SINK TERM

BETAIMIHINCI)/(ABARCII*DELZI R (CCI(L,7)/3,+CCINCI+L,7)/h,)
BETA2ZUHIN(I)/(ARAR(I)I*DELZI*(CCINCILT)I/6,¢CCINCI+1,7)/3,)

KRR AN R R AN AR R R A RN R AR RN KRR AR IR RARR AR KRR IR AR AR R AR kb bRk R h N

»
L]
4
*
*
*
*

*
WARNINGSY THE VALUE OF CRAR SHOULD BE UPDATED BY ITERATIVELY *
SOLVI*NG FNR C AT THE ADVANCED TIME, ANV APPROX[MATING *

CBAR AS THE NEW AVERAGE CONCENTRATION QVER THE TIME *

STEP, «

*

AR AR AR R AR AR R R AR R AR NS ARSI RN A AN R R RN AR R R R R A AN R AN R RR AR R AN RN AR AR AN AR AR p

DG (1E = 1 ,MXELEM)
DO (IC s {,MAXCON)

.

e« o CHAR(IE,IC) m CCIN(IE,IC)

e seafFlH

seeFIN

0o (J = 1,3)

« JP3 =2 J 4+ 3

. IPL 21 2+

L]

e« IF(CBAR(1,0)e6T,0,04AND CHARCIR],J) 5T,0,0)

e o« ADDS1 = (SURRK(JIXSORBK(JPS) /12,2 (3, #CBAR(T,J)*CBAR(T,T)
1o @ +CRAR(T,J)*CHAR(IPL, 7)+CBAR(CIPL,J)%CBAR(T,7) 4
2¢ o CBARCIPY,J)XCHBAR(IPL,7)) = SNRRK(JP3) /b % (2%
3. CHAR(I,JP3) + CRAR(IP1,JP3)))

. o DSADY = (DSDRB(JIXNSORR{IPI) /12,2 (3, #CRAP(1,J)*2CBAR(T,T)
1e & SCHBARCY,JI*CHARCLIPL,7)4CHARCIPL,JIRCBAR{I,LT)
2¢ CBAR(IP1,J)2CRAR(IP1,7)) = DSORU(JPI)I/6,*# (2,
3, . CHAR(I,JP3) + CRAR(IP1,JP3)))

. o ADDS2 = (SORBK(J)XSNRABK(IPI) /12 *(CRAR(T,J)*CBARC(I,7)+

le o CBAR(I)JI*CRARCIPI,TI+CRAR(IPL,JI)I*CRAR(]I,T)+

2¢ 3,4CBAR(IPL, JI«CRAR(IPYL, 7)) = SNRAK(JIPI)I/6,%
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00110
00111
00112
00113
00114
00119
00116
not17
00118
00119
00120
00121
00122
00123
00124
00125
0012s
00127
001238
00129
00130
00131
00132
00133
00134
00135
no13s
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
notazr

00ta8
00149
00150
00151
00152
00153
00154
00159
00156
00157
00158
00159
00140
00161
n0162

3. . (CRAR(I,JP3) + 2,%CRAR(I+1,JP3)))

e« o DSAL2 = (DSURK(J)ADSORH(JPII/12 ,A(CRAR(I,J)ACBAR(L,T7)+
le CBAR(T,JIXCHAR(IPL,7)+CRAR(CIPI,JI*CRAR(]I,7)+
2s o B3LAxCRBARCIPL,JIACRAR(CIPL,T))Y = DSORB(JIPI)/6, %
3¢ (CBAR(I,JP3) + 2,#CRAR(]1+1,JP3)))

s o IF(ADNS1GT,0,0,0R ADDSL EN,DSADIINETALauETAL=ADDS]

e o 1F(L3ADI, LT, 0.,0)RETALIRAETAL=DSADY

o o IF(ADNS2,GT 0,0,0R,ADDS2,EU,DSAD2)RETARaBETAZ=ADNS2

e« o IF(USAD2,LT,N,0)BETA2RBETAR=USAD2

s egoFlIN
c .

Ol.FtN
Cti*tttikitQﬂ*t*ttttttthiﬂ.t*tt!tilttttkttitttttttﬂttttttttittt*ltt.tit
t TRANSFER HRETWFEY DISSOLVED STREAM CONTAMINANT AND ARSDRPED »

c BED CONTAMINAWT 18 INCLUDED WHENEVER NU SCOURING OCCURS FOR "
C A PARTICULAR SEDIMEMT SIZE (EG SAMD, SILT, NR CLAY) »

CARA R R AR R RN R AR R RN R R AR AR AR R AR RN R R R R R R RN AR R R RN AN N AR AR R R RN A RN RAR A

BETA = 0,0
IF (I,EQ,1)
« DO (Ja1,3) BENSD(J) s 0,0
IF(NBEV ,6GT,0)
« DD (Jm$,3)
. WHEN(SCOUR(J) (GT,0,0,0R,B(NREV,J) ,LE,ZERO)
. REDSD(J)BO,D

veoFIN
ELSE

o« RHUJZR(NRED, J)* (1 ,0«POR)2NENS(J)

0 &« DIAMCJ)

IFID,GT,XY3D) DexYSs0

RATE 8 SORBK(J+6) % (SORBRK(JIX(CBAR(L,TYI+CBAR(2,72)/2,

B (NBED,J+3))2 D x RHOJ

HETA 3 HETA =« RATE /CELZ

REDSD(J)m=RATE

JFIN
N

Me o & & o o o

Xe © ¢« 6 o © ¢ ¢ » & ¢ ¢ 0 & «a & a
MNe
-t
Z e o o & ® & ® o % 3 e 8 o &
X rew
Z 2.

Mo & & ® o o o ® & 0 o ¢

—~

Ze

—e

PN TN E RO RO NSNS Ceu TGS TR YA AR WS

10 COMPUTEPHNTALYSISeRATE«FORwELEHENT]
AVGSED = 0,0

KAY ® KAY! ¢ RAY2 « AVGSED

WHEN (] _Ew, NEILLEM) TEQM] = {0

ELSE TERMI 3 EXFP (=KAYR(MELEMe[)#DELZ)
TERH2 = (1,0 @ EXP(=KAY®DELZ)) / (¥XAYRDELZ)

.

o WHEN (I LEN, NELEM)

« o DO (lulml,3) AVGSED = AVGSED ¢ C(I+1.,1J])
. nthIN

. ELSE

e o DO (IKai#+l,NELEM+])

e o o DO (TJ1m],3) AVGSED & AVGSED + C(IK,1J1)
. L] tO.FIN

« » AYGSED = AVGSED / (NELEM#1=I)

. QOOFIN

.
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00163
00164
90165

o« PHNTU = PrOgF « TERM] a TERM2
C.IFIN
END

PROCEVURE CROSS«REFERENCE TABLE

00148 COMPUTE=PHOTOLYSISeRATE«FNReELEMENTw]
00072

(FLECS VERSION 22,46)
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00001
00002
00003
00004
00005%
00006
00007
00008
00009
00010
00031
00012
00013
000184
00015
00016
00017
00018
00019
00020
0002t
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00053
po034
00035
00034
00037
00038
00039
00040
00041
nonu2
00043
00044
00045
00048
00047
00048
00049
00050
00051
00052
00053

XYY YRR YR PR AR R LN PR XA A 22 2 0 2 ]

SUBROUTINE EQUPCS(PX3AR, UWID, UEL, XSAREA, NELEM, MELEM,

i RATIU, 1ELP, HEQXS, FERROR, DELTA)
¢
c THIS SUBROUTINE FINDS CRDSS<SECTIONAL AREAS AND HEIGHTS WITHIN THE
c UPSTREAM CROSS~SECTION WHICH CORRESPONDS TO THE SEGMENT IMMEDIATELY
c DOWNSTREAM,
c
INCLUDE 'ELMS[Z,PRM!
LUGICAL*1 FERROH
c
DIMENSTUN PXSAR(MXELEM), UWID(MXELEM), UEL(MXELEM),
! XS‘REA(MXELEM)I IELP‘H!ELE")' HEQXS(MXELEN)
c
FERROR® ,FALSE,
1Px}
PX§2PXSAR(])
UBTM2UWID(1)
ELBIMzUEL (1)
TEMPXSZ0,
c

DO(f=l,NELEM)
xSzRATIO«XSAREA(])
UNTIL(XS (LE. PX8 ,OR, IP LEG, MELEM)
1PelP+i
TEMPXSaPx$
UBTMzywID(IP)
ELBTM=UEL(IP)
PXSSPX3¢+PXSAR(IP)
..'FIN
JELRP(1) =P
WHEN(XS ,EQ, PXS)
HEGXS(I)2UEL(IP¢+1)
TFOL,EQ,NELEM) HEQX3(I)= UEL(IP) ¢ DELTA
ELBIMZUEL(IP+])
UBTMEUWID(IP+L)
Px8§eQ
TEMPX8=0
o FIN
LSE
As(UWID(IP¢1)wUBTM) ZL2 ALUELLIP+1)<ELBTIM))

¢
L ]
L
A\l
\d
L4
*
£
L]
. RzuBIM
L]
L ]
L]
.
L]
]
.
L)
.
L]
»
*

CexS=TEMPXS

WHEN (A kW, 0,) HEUXS(I)=C/B+ELRTM
ELSE

. HBSUUAC=BwBeu,sa+C

« IF (BSud4aC LY, 0,) GO TO 200

e« HMEWXS(I)e(SQRI(BSNUAC)I=B)/2,/7A+ELBTM
evoFIN

UBTM32 2Ax(HEQUXS(I)=-ELRTM)+A
ELATMZHENXS (1)

PXxX§=2PxSaxs

TeMPXS20,

FIN

® % ®» @ @ ® ® & e 8 ¢ @ & 8 & o & W 6 8 4 4 8 4 ® 06 0 o e e

L]
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000s4 e oFIN

000%% RETHRN

00056 200 CUNTINUE

00057 FERROKE, TKUE,

00058 WRITE(b,y1)

00059 1 FORMAT (10X, 'FATAL ERROR = BSNUAC [N EQUPCS SUBROUTINE IS8 < ¢')
00060 RETURN

0006t END

(FLECS VERSION 22,46)
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00001 SUBROUTINE EQUPXS(PXSAR, PWID,POELZ,XSAREA/NELEM,MELEM,
00002 1 RATIO, IELP, HEQXS)

00003 o

60004 INCLUDE YSYIELMSIZ, PRM!

00005 c

00006 DI{MENSION PxSAR(MXELEM), PWID(MXELEM), XSAREA(MXELEM),
00007 1 IELP(MXELEMY, HEWXS(MXELEM)
0000R o

00009 1P=y

00010 PXx32PXSAR(T)

60011 WBTM=PWID(1)

00012 ELBTMZO,

00013 TEMPXS=0,

00010 C

00015 DO(1=},NELEM)

00016 ., XS=RATIO®XSAREA(I)

000137 , UNTIL(XS ,LE, PXS ,0R, IP ,EG, MELEM)
00018 e o IP=2IP4q

00019 e o« TEMPXS2PXS

00020 e o WBTMzZPWID(IP)

00021 s o ELBTIMzZPDELZa(IPa])

gooae s . PASZPX5+PXSAR(IP)

00023 e essFIN

00024 ., lELP(I)elP

00025 . WHEN(XS ,EQ, PXS}

00026 e o HEGXS(1)3PDELZ » IP

60027 « o PXS=z0,

00028 « o TEMPXSsO,

00029 y o ELBIMI(P*POELZ

00030 « o WBIMIPWID(IP4+{)

00031 e eseoFIN

00032 . ELSE

00033 e o HEUXS(I)Z(XSTEMPXS)/WATM4ELBRTM
00034 e o PRYZTPX§=XS

00035 e o TEMPXS=0,

00036 e o ELBTMzHEUXS(I)

00037 e eseFIN

00038 e FIN

00039 RETURN

00040 END

(FLECS VERSION 22,48)
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00001
00002
00003
ooona
0000S
oonoe
00007
0000R
00009
00010
00011
00012
00013
00014
0001S
00016
00017
00018
06019
00020
00021

00nee
00023
00024
0ones
00026
00027
00028
00029
00030
00031

00032
00033
00034
0003S
00036
00037
0003A
00039
00040
o004l

0004e
00043
Qo0Quy
00045
00046
00047
0004A
00049
00050
0005t

00052
00053

(AL TR YRR P PR AR R RIS SRR R 2 R L X 2%

SUBROUTINE FCODE(FNAME,BASE,NBRTP,FTYPE,DEV,UICL,UIC2)

c
C THIS ROUTINE BOILDS A FILE SPECIFICATION INTO THE OQUTPUT
C PARAMETER FNAME
C
C BASE « FIR3T FIVE CHARATERS OF THE FILE NAME (BYTE AARRAY)
C NBRTP = TIME PLANE NUMBER, THIS BECOMES THE LAST 4 CHARACTERS
c OF THE 9 CHARACTER FILE NAME (INTEGER)
C FIYPE » THESE 3 CHARACTERS BECOME THE EXTENSIUN (BYTE ARRAY)
c DEV « DEVICE (BYTE ARRAY)
C uIC1 « 1ST UIC (BYTE ARRAY)
c UIC2 =« 2ND UIC (BYTE ARRAY)
c
C CALLED BY! SERATRA
C
BYTE FNAME(27),FTYPE(3),DEV(3),UICI(3),UIC2(3),COLON,LBRAK,
{ RBRAK,PERIUOD,COMMA ,BLANK ,BASE(S)
c
DATA COLON/Zt g/
DATA LBRAKZ! Y/
DATA RBRAR/SYV/
DATA PERLUD/Y Y/
DATA COMMAZY ¥/
DATA BLANK/L 1/
c
ICAR=]}
c
c exa DETERMINE IF A DEVICE HAS BEEN SPECIFIED AND [F 8C THE NUMBER
o CHARACTERS IN THE SPECIFICATION #eax
C
N2
DO (I=1,3)
. IF(DEV(E) NE, BLANK) NIN¢]
esFIN .
IF (N ,NE, o)
c v #*s TRANSFER DEVICE SPECIFICATION #44
. OO (IEX,N)
o o FNAMECICARIZDEV(I)
e o« I1CARTICARE!
L] l"‘lN
c . %#& INSERT "1" ses
o FNAME({CARI=COLON
., ICAR=ZICARs+I
eooFIN
[«
C sea HAVE UICYS BEEN SPECIFIED aes
Nz
DO (I=z1,3)
. TFQUICIC(L) NE_ BLANK]} NzN#}
ee FIN
IF (N NE, O)
¢ .
c s #*xe INBERT LEFT BRACKET are
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00054 . FMAME(ICAR)=LRRAK

00055 . 1CARSICAKSI

00056 c .

00057 [+ , ®t* JRANSFER 157 UIC #x#
00058 . DO UIzi,N)

00059 e o FNAME(CICAR)=UICI(I)
00060 o o TCAR=ICAR4|

00061 o« esofFIN

00062 c .

00063 c . aaw INSERT CUMMA wawn
00064 « FNAMECICAR)2COMMA

00065 , ICARSICARGSI

00066 C .

00067 o , #k* TRANSFER 2ND UICaws
00068 . DO (1=1, 1)

00069 s o« IF (UlC2(]) NE, BLANK)
00070 . . FNaME(ICAR)=UIC2(D)
0007 « o » JCAR=ZICARS+]

00072 e« o« ssefFIN

0007} e eeeF N

00074 o .

006075 C . #t® INSERT RIGHT BRACKET ans
oon7e . FNAME(JCAR)SRBRAK

00077 . ICAREICARGs}

0007A ee FIN

00079 C

00080 (o sos TRANSFER S CHARACTER BASE FILE NAME, ASSUME ALL 5 CHARACTER
00081 C AKE BEING USED awt

000AR2 DU (I=4,95)

0unas . FNAME(ICAR)ZBASE(I)

00084d « JCARZICAWSMY

00085 eeoFIN

00086 c

00087 o ase COMVERT TIME PLANE NUMBER TOU ASCILI AND INSERT IT INTO FNAME w«
p00A8 _ C

00089 N2NBRTP

00090 IDIG=N/1000

00091 FNAME(ICARY=IDIGug

60092 NzMaIDIG*E000

00093 IDIGENZIOD

00094 FNAME(ICAFH+1)2IDIGH+US

00098 NEMNelDTGL2]00

00096 IDIGeENZ1O

00097 FNAME (TCAR®2)=IDIG+UR

00098 FNAME (TCAKE3)E(N=[DIGH1() ¢48
00099 ICAR=ZICARGY

00300 c

00101 C asa INSERT PERIQD wes

00toe FNAME(ICAR)=2PERICGD

00103 JCAR=ICAKS]

00104 c

0010% c #ee TRANSFER THE 3 CHARACTER EXTENSIOM ans«
00106 DO (1=1,3)

00107 . FNAME (1ICAR)=FTYPE ()
00108 o ICAR=JCARI

00109 ee FIN
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00310 C

00111 g sae [NSERT NULL CHARACTER wxe
00112 FNAME(ICAR) =0

00113 RETURN

00114 END

(FLECS VERSION 22,46)

AX I PR R YRR LR LAY P AL R R R R R R LA 22

94



(FLECS VERSJON 22,46) 1 JeMARSA L 13125810 PAGE 0pg00l

L PR PR L LR TR L X TRy Y R X TR P

00001 SURROUTINE FDCODE (FNAME,BASE,NHRIP,FTYPE,DEV,UICT,UIC2)
00002 C

00003 C THI8 KOUTINE SPERATES FNAME INTU & COMPONENTS

00004 ¢

00008% C RASE « 5 CHARACTER HASE FILE NAME (BYTE ARRAY)

60006 C NBRIP =« TIME PLANE NUMBER THAT 185 THE La8T 6 CHARACTERS 0OF THE
00007 o 9 CHARACTER FILE NAME (INTEGER)

00008 C FIYPE « FILE EXTENSION (BYTE ARRAY)

00009 C DEV e PHICAL DEVICE SPECIFICATION (BYTE ARRAY)
0co10 [ UICH = 18T yIC

00011 C Uic2 e 2ND u1IC

00012 o

00013 c THE OPT10NMAL PARAMETERS DEV, UICHY, AND ylCc2 wILL BE SETY
00044 [ TO BLANKS IF NOT PRESENT IN THE ORIGINAL FILE SPECIFICATION,
00015 o

00016 C CALLED BYt STRTUP

00017 C .

00018 BYTE FNAME(27),BASE(S),FTYPE(3),DEYV(3),UICL(3),VIC2(3),
00019 i LBRAK,RBRAK,CUMMA,PERIOD,COLON,BLANK

00Qen o

000! DATA LBRAR Y V)

00n22 DATA RBRAK/'VY '/

00023 DATA COmMMA/Y 1/

00024 DATA PERIUD/Y Y/

00025 DATA COLON/Y Y/

00026 DATA BLANK/! 1/

00027 C

00023 o xex FILE SPECIFICAYION HAVE FOUR POSSIBLE FORMS #na
00029 C (1) FILENAME ,EXT

00030 c {29 DEVIFILENAME JEXT

00031 C (3) (UICY1,UIC2IFILENAME EXT

00032 C (4) DEVI(UICL,UIC2)FILENAME (EXT

00033 C

00034 [« THE FORM CAN BE DETEHRMINED BY COUNTING THE FOUR SPECIAL
00035 o CHARACTERS I 1,

00036 C

00037 NzQ

00038 DU (T=1.,27)

00039 o SELECT (FMNAMEC(I))

00040 « o {CULON) N=Msy

0004t e . (LBRAK) N3Ny

00042 PR (RBRAK) NZN4t

e0ouy R . (PERIOD) N=Ne i

000uu e esefiN

0004sS cesFIN

000ue ICARS §

00047 DO (I=1,3)

00048 . BLEV(1IzBLANK

00049 « UIC1UI)SBLANK

7n0050 o HICZ2(I)SBLANR

00051 v FIN

00052 SELECT (N)

00053 e (1) DECODE-FURHMY
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oVosSy . (2) DECUDE=FURM?2

00055 , (3) DECODE«FURM3

00056 s, (4) VECODE=FURM4

00057 vaoFIN

00058 RETURN

00059 C

00060 TO DECODE=FQORMI

00061 . DECODE-FILENAME-EXTENSION
00062 essFIN

00063 c

00064 1O DFCODE=FQRM2

00065 . DECODE=DEVICE

00066 , DECODESFILENAME@EXTENS]ON
00067 ssoFIN

00068 c

00069 TO DECODE=FQRM]

00070 . DECOLEe-ylC

00071 o, DECODE=FILENAME=EXTENSION
00072 eesFIN

00073 c

00074 10 DECONDE=FDRMY

00075 . DECODE=DEVICE

00076 « DECOLE=U]C

00077 e DECOUDE=FILENAME=EXTENSION
00078 essFIN

00079 C

0ONKRO T0 DECUVE=FILENAME «E XTENSION
00081 « Do (l=1,5)

00082 e o« PBASE(I)=FNAME(ICAR)
Qgo08y " . 1CANZICARSI

00034 e eeoFIN

00085 . WHEN (FNAME(ICAR)  Ng, PERJOD)
00086 N N ICHARY 2FNAME ( [CAR)
00087 . R JICHAR2zFNAME (ICAR+ 1}
Qo088 . . ICHARI2FNAME (ICARQ)
00089 . . TLHARY=FNAME (ICARD)
00090 s o NBRIP=(]CHAR1=UB)X{000*(ICHAR2=4B)*100+(ICHARB=uR)#|0+ICHARU=4UA
00091 C e o *%% SKIP UVER PER]OD #a#s
00092 e o ILAKZICAR+S

00093 ’ ...FIN

00094 . ELSE
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00095 « 1CARZICAR$1

]

00096 . NBRTPa¢
00097 e seeFIN
00098 « DO (l21,3)
60099 e o FTIYPE(I)IFNAME(ICAR)
00100 e o ICARBICARH!
00101 « seoFIN
00102 seefFIN
00103 o

(I XY T X TR R R AR R R YR RAA LR R R R Y EXYE X XN ¥
00104 T0 DECOVE=DEVICE
00105 . 121
00106 , HEPEAT WHILE (FNAME(ICAR) ,NE, COLON)
00107 e » DEV(I)SFNAME(ICAR)
00108 e o LCARZICARCY
00109 s o 1%Ie}
00110 v seasFIN
0011t o . *** SKIP OVER COLON s+
00112 . ICARSICAR4!
00113 veoFIN
00110 c
00115 YO0 DECDDE=YIC
00116 C , *«x SKIP OVER LEFT BRACKET #«r
00117 . ICAREICAR+1
060118 ., 1=t
00119 . REPEAT WHILE (FNAME(JCAR) NE, COMMA)
00120 ¢ o VUICL{I)SFNAME(ICAR)
00121 e o JCARZICARSH
00122 o o lzle}
00123 e eesFIN
00124 o , ¥t SKIP OVER COMMA &wn
00125 v JCARZICARS)
00126 . 1=t
00127 o REPEAT WHILE (FNAME(ICAR) ,NE, RBRAK)
001284 v s MIC2UL)EFNAME(ICAR)
00129 e o JCARSICARH]
00130 S £ 253!
00131 v eeeflN
00132 o o %A% SKIP OVER RIGHT BRACKET a#a
00133 ., ICAn=ICARG]
00134 ve FIN
00135 END

X R R R ETTN PRYE L L TP L L R e e ey )

PROCEDUNKE CROSS=~REFERENCE TARLE

00060 DECUDE=FURMY
00053

00064 DECONE~FORMZ
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00115

00069

00074

00080

00lqs

00054

DECODE-VUIC
QU070 0Vou0Ts

DECODE=FOKHM]
000SS

DECUDE=FORMY
00056

DECQOE=F ILENAME=E XTENSTON
00061 00066 00071 QU077

DECODE=DEVICE
00065 0007S

(FLECS VERSION 22,46)
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00001 SURROUTINE HYDDAT(ALEN, AREA, DELTH, DELZ, LSO, ECHO, HLDPERR,
00002 1 NSETS, NUMEHR, SIMLEN, DEPMIN, DL 25AV, EL)
000D} C DEPMIN HAS BEEN ADOEN TO THE SUBROUTINE CALL

00004 C

00005 C THIS ROUTINE [5 RESPONSIRLE FOR READING AND PROCESSING THE

00006 Y HYDROLOGY DATA, [THE DATA I8 READ FROM THE INPUT STREAM (LUN 1)
00007 C AND ARITTEN TO "HYDROLOGY, TMP* (LUN ¢) FOQ USE DURING THE

00008 C SIMULATION,

00009 C

00010 C FORMAL PAKAMETERSS

00011 o ALEN = SEGMENT LENGTH

00012 C AREA e (RUSS SECTIONAL AREA OF EACH ELEMENT

00013 C DELTH = TIME STEP IN SECUNDS

00014 ¢ DELZ * STANDARD ELEMENT THICKNESS

00015 C Dso e MEDIAN RED SEODIMENT DIAMETER

00016 o ECHU = LINE PRINTER OPTION CONTROL VARIARLE (L*i)

00017 C HLDERR = HOLDING ARRAY FOUR ERROR NUMBERS (BYTE)

00018 o NSETS = NUMBER (OF TIMES INITIAL CONDITIONS MUST BE WRITTEN
00019 C TO QUTFLO, (NSETS * DELTH) = THE AMOUNT OF TIME [T
00020 c TAKES THE FLOW TO PASS THROUGH THE SEGMENT,

00021 c NUMERN = NUMBER OF INPUT ERROURS

60022 c SIMLEN = SIMULATIUN LENGTH « SECONDS (I#4)

00023 C

00024 o CALLED BY! SERATRA

00025 o CALLS: PYITERR

00026 c

00027 IMCLUDE 'ELMSIZ,PRM?

00028 C

00029 RYTE HLDEKRR(100)

00030 C

00031 INTEGER*Y ENDTIM,pREYIM,SIMLEN

00032 C

00033 LOGICAL®1 ECRO

00034 C

0003% DIMENSTIUN ABAR(MXELEM), AREA(MXELEM), AWID(MXELEM),

00036 1 EL(MXELEM) p XSAREA(MXELEM) yBNID(MRELEM) s TELM{MXELEM)
00037 c

00038 REWIND 4

00039 NSETS={

0804g PEND = 0,0

0004} IDELTHRIFIX(DELTH)

00042 REPEAT UNTIL (ENDTIM EQ@. =9999)

000438 d .

0004y C o CARD 12,,,,c000 HYDROLUGY DATA «w THIS DATA IS WRITTEN TO {UN 4
00045 c .

00046 c . COL, 1ei0,, ENDTIM,,  ENDING TIME FOR THEDATA ON THE CARD, (SEC)
00047 o . AN ENTRY OF «9999 TERMINATES THE DATA,
000us c . 11020, ,,01,460000s TOTAL DISCHARGE OF THIS SEGMENT (Max3/SEC)
00049 c ' 21230, ,, 00 00,0reTOTAL DISCHARGE QUT OF THIS SEGLMENT Maa3/SEC)
000%0 C . 11ed40,, DEPTH, ,,,FLOX DEPTH (METERS)

00051 C . U{wS0,, ,TEMPR, ,, NATER TEMPERATURE

00052 ¢ .

90053 « READC1,1) ENDTIM,01,R0,DEPTH,TEMPR
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00054
00055
00056
00057
00058
00059
00060
00061
00062
00068
00064
00065%
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00n78
00079
ooo080
0008t
00082
00083
00084
00NARS
00086
00087
00088
00n89
00090
00091
00092
00093
00094
00099
0009g
00097
00098
00099
00100
0010t
00102
001038
00104
00}0S
00106
00107
00108
00109

[aNaNaXeNe]

AAOMNMO0

10

® 8 ® ® @ ® @ @ 8 % & ® ® 4 e P G W & S 6 8 O € & 8 O * W e W U V8O & 0 e =B S 4 5 " O S ® O 4 W O e 8 s s e

IF (ENDTIM (NE, =9999)

* o o » e o

IF (MOD(ENDTVIM,IDELTH) (NE, 0)
s WRITE(L),10) ENOTIM,IDELTH

FURMAT (! WARNINGxaasx ENDTIM!,I10," 18 HOT A MUTIPLE OF DELTH',I10)
ENDTIMe(ENDTIM/JOELTH¢ 1) #[DELTH

.
vee
s o FIN

1F (ENDTIM _NE, «9999) PRETIM = ENDT]IM
UNLESS (ENDTIM ,EQ, =9999)

® 6 8 % ® % ® 8 ® B % 8 & & ® 4 & W e P B S 6 G S 6 & P 6 0 & 4 &6 &6 @ s O O B s e o

MINIMM DEPTH FLAG TO DIVERT FROM FURTHER CALCULATION

NELEM=g

vuLso,

VEL=20,

DQ(l3y,MXELEM)
AWID(I) =0,
BuID(I)®0,
ARAR(I)=O,
TELM(I) =0,
XSAREA(I)=0,

oo FIN
F (DEPTH ,GT, DEPMIN)

L]

L]

L]

L]

[

i

., #%x COMPUTE: NELEM, ,  NUMBER OF ELEMENTS CONTAINED WITHIN DEPTH
. ABAR(]) ¢ AVERAGE AREA OF ELEMENTS I AND Is1

. AWID(I), WIDTH UF FELEMENT

R YOLeooneso TOTAL YOLUME OF THE SEGMENT

. VOL=0,

. NELEMESODEPTH/DIZSAV

e UVELZZDEPTH/NELEM

» WHEN(NELEM ,LE, | ,0R, NELEM#l ,GT, MXELEM)

. o CALL PUTERR (14, NUMERR, HLDERR)

« ¢ WRITE(H,8)

» 'OOFIN

. FELSE

o« » CALL TRNPOS(ABAR,AREA,AWIDsALEN,BWID,DELZ,EL,LELM,NELEM,
« o XSAREA,vOL)

« o GCALL RADIUS (ALEN, AREA, CROSEC, DEPTH, EL, HRAD)

v eesFIN

L]
L]
L ]

17T 13 IMPLICITLY ASSUMED THAT A DOWNSTREAM COURANT
NUMBER AT OR NEAR UNITY HAS BEEN EMPLOYED IN THIS
ANALYSIS

YEL=(AI + 00)/2, « ALEN/ZVOL

wRITE(4) ENDTIM,NELEM,DELZ,q1,Q0,vOL,VEL,AWID,AREA, TEMPH,
XSAREA,TELM,DEPTH,RWID, 4RAR, HRAD, CRUSEC

1F (ECHO)

MRITE(6,2) ENDTIM,NELEM, TEMPR,G1,00,0EPTH
WRITE(6,3)

DO (Ist,NELEM)

. WRITE(6,4)1,AWID(1),ABARCI) AREACI), EL(])
e oFIN
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00110 v s eesFIN
00111 s eeoFIN

00112 ve FIN

00113 IF (PRETIM ,LT. SIMLEN) CALL PUTERR(2Ss NUMERR, HLDERR)
go114 REWIND 4

0011S C

00116 RE TURN

00t17 ¢

00118 i FURMAT(110,4F10,0)

00119 2 FORMAT (|HO,58X, 'HYDROLGGY DATA'/

00120 ! 9x,110,',,,DATA StT ENDING TIME!/

00121 2 14X,15,',, NUMBER OF ELEMENTS ®ITHIM THE FLOW DEPTH!'/
00122 3 Ix,1PEI2.5,%, . WATER TEMPERATURE'/

00123 6 TX,1PE12,5,'¢aeTUTAL DISCHANGE OF THIS SEGMENTI/

00124 7 IX,1PE12,5,"¢saTOTAL DISCHARGE OUT OF THIS SEGMENT!/

00125 8 Tx,1PE12,5,',,,FLOW DEPTHI)

00126 3 FORMAT(IHO, "ELEMENT Y, UX, YSEGMENT ', 14X, "AVERAGE ", 12X, 'NODE VP<AREAY,
00127 f 11X, 'NODE ELEV'/1X, 'NUMBERY, 6X, tWIDTHY, 12X, tELEMENT AHEA')
00128 a FURMAT(3x,12,4X, 1PEL2,5,9%,)1PE12,5,10X,1PE12,5,10X,1PE12,4)
00129 @ FORMAT(//50x,'0EPTH TOO GREAT FOR THE MaXIMUM NUMBER QF )
00130 | ! ELEMENTS'//)

00131 ¢

00132 END

(FLECS VERBION 22,46)
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00001 SUBROUTINE HYDFLO(ALEN, AREA, AwlD, DELZ, DERPTH, NSO,
00002 ) ELFY, ENDHYD, ETIME, FERROR, HRAD, MNELEM,
00003 2 NEWW], PELEV, QHIN, QHOUT, QV, RIVEK, SLOPE,
00004 3 STRESY, TEMPR, VE[L, VOL, LEPMIN,
00005 4 X5AREA, RwI0, ABAR, @1, CROSEC)
00006 C

00007 C THIS SURROUTINE [S CALLED EACH TIME STEP 710 READ ANY NEw HYDROLOGY
00008 c DATA THAT WAS WRITTEN TO LUN 4 BY SUBROUTINE HYDDAT,
00009 C

noocto C FORMA| PAWHAMETERS]

00011} C ALEN » LENGTH 0OF THE SEGMENT

goeote C ARE A » AREA OF £ACH ELEMENT

00013 C AW]10 e ELEMENT wIDTHS

000ld C DELZ * STANODARD FLEMENT THICKNESS

00015 C DEPTIH » FLOW DEPTH

0001s o nso = MEOIAN RCD SEQIMENT DIAMETER (METER)

nooL7 C ELEY e SEGMENT ELEVATION

00018 d ENDHYD = ENDING TIME OF THE CURRENT HYDROLOGY DATA (I#4)
00019 C EYIME e« ELAPSED TIME OF THE sIMULATION ([*4)

00020 C FERROR = FATAL ERROR FLAG (L#§)

00021 C HIRAD = HYDRAULIC RADIUS

00022 C NELEM = NUMBER NOF ELEMENTS

06023 o NEWQT = NEW Q1 DATA FLAG (L#])

00024 C PELEY = FLEVATION UF THE UPSTREAM SEGMENT

00025 C QHIN e INFLUW DISCHARGE

Q0026 C QHOUT = QUTFLOW DISCHARGE

00027 o Ny « VERTICAL FLOwS

ovoes C RIVER = SHEAR STREES CUMPUTATIQON CONROL VARIABLE (L*1)
00029 C SLOPE = HED SLOPE

00030 C STRESS = BED SHEAR STRESS

00031 C TEMPR =~ WATER TEMPERATURE

00032 C VEL = FLOW VELOCITY OF QMOUT

00033 C VoL « SEGMENT VOLUME

00034 C

00035 [o CALLED BY; SERATRA

0003e C CALLS: SHEARR, SHEARS, PROFIL

00037 c

000 3R INCLUDE 'ELMSIZ,PRM1

00039 o

000uD INTEGER®Y ETIME,ENDHYD

00041 C

00042 LUGICAL 1 NEWQI,RIVER,FERROR

0Qnul C

0004GY DIMENGTUN AREA(MXELEM), AwlID(MxELEM), QHIN(MXELEM),
00045 1 QHOUT (MXELEM), QVIMXELEM),

oun4as 2 XSAREA(MXELEM), BWID(MAELEM), ARAR(MXELEM),
oo0nu7 3 LELM{MXELEM) ,DUMMY (MXELEM)

00048 o

00049 NDATA SECDAY/R640Q0,/

00050 DATA RHUZIN00,/

000951t DATA ZERO/Y QE-QS/

00052 C

00053 C
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00054 FERRUOR = ,FALSE,

000S5 NEwygl = FALSE,

00056 IF (ETIME ,GT, ENDHYD)

00057 . NEWQ] 3 ,TRUE,

Q0058 , REPEAT UNTIL (ETIME ,LE, ENDHYD)

00059 « o READ(Y,END=3200) ENDMYD,NELEM,DELZ,Q1/,u0,YUL,VEL,AWID,AREA,TEMPR,
00060 1, XSAREA,JTELM,DEPTH, AWID,ABAR,HRAD,CROSEC
000061 e eeeFIN

00062 . IF (DEPTH ,GE, DEPMIN)

00063 « o WHEN (RIVER)

00064 e s o LALL SHEARS(ALEN,ELEV,HHRAD,PELEY,3L0PE,STRESS,USTAR)
00065 ] 1 ".F[N

00066 « o ELSE

00067 s v o CALL SHEARRIDEPTH,D50,STRESS,USTAR,VEL)

00068 ) . « SLOPE=STRESS/(RHO®HRAD)

00069 o o seoFIN

00070 e « CALL PROFIL(ALEN, AWID, DELZ, OEPTH, NELEM, QI, USTAR,
00071t 1e W VUL, GHIN,DUMMY,0,DELZ)

00072 « o CaLL PROFIL(ALEN, AWIOD, DELZ, OEPTH, NELEM, GO, USTAR,
00073 e o VUL, GHOUT,DUMMY,Q,0ELZ)

00074 c e o ®ha CONVERT UNITS TU Max3/0AY ann

00078 e o DU (J=i1,NELEM)

00076 e o o QHIN(J) = QHIN(J) « SECDAY

00077 « s+ o WHOUT(J) =2 QMOUT(J) # SECDAY

00078 s v eesfIN

00079 c . .

00080 c « o *%% COMPUTE VERTICAL FLOWS aws

00081 s o RV(L) = 0,0

00082 s o DU (Jzt,NELEM)

00083 e s e GVUJH1) = QHINCGJ) = QHOUT(Y) ¢+ QV(J)

060084 s 2

00085 o eesFIN

00086 vsoF 1IN

60087 RETURN

0008AR C

00089 200 CoNTINUE

00090 FERROR 3 [ TRUE,

0009t WRITE(6,1)

00092 1 FORMAT (10X, 'FATAL EpROR ~ HYDROLOGY DATA EXHAUSTED!)

00093 RETURN

00094 300 CONTINUE

00095 FERRORE, TRUE,

0009b WRITE(H,3)

00097 WRITE(H,2) (J,0V(J),Jd=21, NELPY)

00098 3 FORMATU(10X,'FATAL ERROR » VERTICAL FLUX COMPUTATION')

00099 2 FORMAT(1SX,IS,1PE}2,4)

00100 RETURN

00tot C

00102 END

(FLECS VERSION 22,46}
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00001
00002
00003
Qo004
00005
00006
00007
00008
00009
00010
noott
00012
000133
00014
00015%
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025%
00026
00027
00028
00029
00030
00034
noo32
00033
00034
00035
00034
00037
noola
00039
00040
oooat
00042
noous
0004y
00045
0004e
00047
no0n8
00049
00050
000S1
00052
00053

28eJANmAQ 10121121 PAGE 0000}

MO0 O00N0O00CO00O00O0OoO0000

©

& e Py =

T Ut e

SUBRQUTINE [CFLO(CCIN,DEPTH,DELZ,NSO,ENDIC,ETIME,FERROR,

HEL, UwWID,

INFLO, I8EG, NELEM, NEW!C,
WHIN)QI,NDEPMIN, ALEN,

XSAREA, AREA, Aw[D, HFZ, VSET,
EL)ELEV,PELEV,RIVER,NENQT,NENTRE)

THIS ROUTINE IS CALLEND EACH TIME STEP TO READ THE INITIAL
CONDITIONS TO THE FIRST SEGMENT OR THE INFLOWS
FROM THE PREVIOUS SEGMENT,

FORMAL PARAMETERS?

CCIN
DEPTH
DELZ
ENDIC
ETIME
FERROR
INFLO
1SEG
NELEM
NELEMA
NEWLIC
PDELZ
PULEPTH
UHIN
WHALD

COMCENTRATION OF INFLOWSe CELL CENTERED

FLOwW DEPTH OF THE CURKENT SEGMENT

STANDARD ELEMENT THICKNESS OF THE CURRENT SEGMENT
ENDING TIME OF THE CURRENT INITIAL CONPITIONS DATA
ELAPSED TIME OF THE SIMULATION (Iwd4)

FATAL ERROR FLAG (L=t)

LOGTICAL IUNIT NUMBER FOR DATA FROM PREVIOIS SEGHMENT
CURRENT SEGMENT NUMBER

NUMRER OF ELEMENTS IN THE CURRENT SEGMENT

NUMRER OF ELEMENTS IN THE PREVIOUS SEGMENT

INITIAL CONDITTIONS FLAG (Lwt)

STANDARD ELEMENT THICPFNESS UF THE PREVIOUS SEGMENT
FLOwW DEPTH OF THE PREVIOUS SEGHENT

INFLOW DISCHARGE

DISCHARGE INTO THE SEGMENT FROM THE PREVIQOUS ONE

CALLED BYs SERATRA
CALLSy EOUPCS, EGUPXS, PROFJL, RADIVS

INCLUDE 'ELMSTZ,.PRM!

INTEGER~4 EMLIC,ETIME

LUGICAL®Y NEWIC,NEwWRI,NEWTRB,FERROR,RIVER

DIMENSION CCIM(MXELEM,MAXCON), CNOOE(MXELEM,MAXCOUN),
QHIMN(XELEM), AHOLD(MXELE™),XSAREA(MXELEH),
PXSAR(MXELE™), IELP(MXELEM) ,UWID(MXELEM) ,UNDAVG (MXELEM),
HEWXS(MXELE™), UEL(MXELEM),TMASS(HAXCON),PwID(MXELEM),
OCNODE (MXELEM,MAXCOM),
AREA(MXELEM), AWID(MXELEM), DF2(4), VSET(3),

EL(MXELEM),

DATA RHN/1000,/

UAREA (MXELEM)

DATA SECDAY/B&WNOD,/

{DIMaMKELEM
JHIMa4AXCON

FEPROR = ,FaALSE,
NEWIC = ,FALSE,

104



(FLECS VERSIUN 22,48) 2B=JAtleR2 0121121 PAGE 00002

00054 WHEN (ISEG ,Eu, 1)
000SS c o DISIKIBUTES INITIAL CONDITIONS UPSTREAM NF INITIAL SEGMENT WY
00056 c « CUNSERVING RELATIVE CRNSSeSECTIONAL AREAS AMD DISCHANGESwwe
00087 [ « ASSUMES | INEAR PROUFILE OF HOTH SEUIMENT AND PARTICULATE, AND
00058 c e« WIDITH A LIMEAR FUNCT]ION OF DEPTH,

00099 C o ®ad INITIAL CONOITIONS swan

00060 c .

00061 o IF (ETIMF ,GT, ENDIC) NEWIC ® ,TRUE,

00062 o IF(NEWIC ,OR NEWQT DR NEWNTRR)

00063 e o UNTIL (ETIME ,LE, ENDIC)

00064 [o « o

N00kS . . . READ(2,EMU2200)EMDIC,NM,POEPTH, ((CNODE(I,J),J=1,MAXCON), 131 ,NM)
00066 e o eedFlN

00067 e o IF(NEPTH LE, DEPMIN) RETURN

00068 v o« X320,

00069 . o Px830,

00070 e o COumti /12,

00071 e o DO(Imt,nNM)

00072 e« o o IF(POEPTH LE, UEL(I}) GO TO (0

00073 e o o ATaURID(I+}1)

00074 e e s wRmUwlL(]D)

00075 e o o ET sUgL(I+1)

00076 e« o o EBavelL(l)

00077 « o o IF (90EPTH LT, ET)

00078 e o 8 o WISHBE(WTeWB)A(PDEPTHwER)/(ET=ER)

00079 s s o o ETHPOEPTH

noueo « s esoFIN

00081 « o o DELTASET~ER

000RZ e o o PXSAR(Ll)m(WT4wB)&DELTA/2,

00083 . . . PXS=PXSePXSAR(])

00084 e s o MELEME]

00088 » » eseFIN

0008¢ 10 « o CONTINUE

00087 s o DO (12t ,NELEM) XS®XS+XSAREA(])

pooas o o+ RATIDmRPXS/XS

ovoag s o CALL EQUPUS(PXSAR,UWID,UEL ,XSAREA,NELEM,MELEM,RATIO, LELP,
00060 1e & HEWXS,FERROR, DELTA)

00091 e« o IF(FERROR) RETURN

00092 e o DO(Imt,MELEMel) UWDAVG(I)B(UWID(I)+UWID(I®+1))/2,

00093 e o URDAVG(MELEM)R{UWIO(MELEM)+uTY/2,

00094 s s UDEL2UVEL(2)

0009s e o UVOL=PXSINALEN

00096 + o VEL=QI/PXS

60097 C « .

00098 e o UD (] I ,MXELEM) UAREA(I)=mUWIN(I)®ALEN

00099 e o CALL RADIUS (ALEM,UAREA,CRNSEC,PDEPTH,UEL HRAD)

00100 e« o WHEN(RIVER)

00101t o o o CALL SHEARS(ALEN,ELEV,HRAD,PELEV,SLOPE,STRESS,USTAR)
nol02 e o seefIN

00103 s o« ELSE

00104 [o e o

00109 . . e« CALL SHEARR(PDEPTH,D50,8TRESS,USTAR. VEL)

00106 . . . SLUPFESTRESS/(RHOSHRAAD)

00107 e o ssoFIN

00108 e o CALL PROFIL(ALEN,UMNAVG,UDEL,PDEPTH,MELEM,QI,USTAR, UVOL, WHOLD,
00109 1 o SEL, 1o DELTA)
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00130 . . VY (Is),ME(FMel)

001t e o s SHOLOC(IYSOMOLDCI)#SECDAY/(UWDAVGLI) N (UELCI+1)=UBLCL)))
0ot1e2 e o eeeFIN

00113 e o SHOLD(MELEM)=IHOLD (MELEM) #SECDAY/ (UWDAVG(MELEM)*DELTA)
00114 . « DO(K=EL,MAXCON)

00115 o o o IF(r LLE, 3 ,OR, K E4, 7)

00116 « o e » UPSHOBLHOLD(L)

00117 « s e o WIRUNID(2)

00118 e e e o WHEIWID(YL)

00119 s . o « DELSUEL(2)=UEL(1)

00120 . . . . CTRUNDDE(2,K)

00121 e o & o CHIECNDDE(L,K)

00122 e o o o NELMET=

0on123 e o o o CHSARSDEL*®(CTaNT/3, +CThiB/6,+4CBeWT/6,4CHBarB/3 )4UPSGQO
00124 s e o o CHS4R30,

00125 . . . . THAS58(x)=0,0

00126 e o o o IF (K ,NE, T7)

0027 e o o o o BIICNODE(2,K+3)

00128 . . . . s OGHECNOLE(1,K+3)

00129 « & e « o PMSAHZNELX(Q2SH(MTACTAGT+AO#CORGA)+

00130 le o o o o CONK(WTRCAAGHeWBRCTRLRA+WHACBAGTS

00131 2, . . . ¢ WNBACTGT+RTACRBAGT+wT*CT*#GB))aUPSVO

00132 e« s o s o PHsSwb=o,

00133 . . . . . tHASS(K’S)‘O.

00134 [ . . [] ..,FIN

00135 e o o o DUCISLI,NELEM)

00136 e s o s o NELMTPSIELP(I)

00137 e o o o o VMPSHOBAHDLD(NELMIP)

00138 e o o o o ETEUELINELMTP+Y)

00139 e o o o o EBRUELINELMTIP)

ont4o e e« s s 5 HWTIUWID(NELMTP#+Y)

voiuy e e o o o WHBUWID(NELMTP)

00142 e e« o o e CTaCNDDE(NELMTP+1,K)

00143 e » o o o CBSCHUODE(NELMIP,K)

00144 e o o e o HELSHEAXS(])

00145 e o s e o FACIm(HEL=ER)/(ET=ER)

00146 e o o s o FAC23(ET-HEL)/(ET=EB)

00147 e o s o s CIOP2CTeFACL+CBaFAC2

00148 . . . . . ATNIPRATAFAC L ¢WBaF AC?

00149 e o o o o CHMSATR(ETHEL)*(CTAWT/3 +CTAWTORP/6,4CTOPAWT/6,4CTOPAWTIGP/Y,)
00150 1e o« o o o *UPSGO

N0151 e s o s o CMSHTR(HEL=ER)®(CTNPxwTOP/3,+4CTOPAWR/6,+CBRWTOP/6,4CRRNWB/3,)
00152 Le o o o o *HPSQQ

00153 . . . . . IF (K NE,T)

00154 e« o o s o s GTECNODE(NELMTP4L,K+3)

00155 e o o @ s « GRECMUDE(NELMTP,k+3)

001S4H o« e e s o e BTOP2GT#FACI+GR*FAC2

Vo187 e » o & s o PHSATI(ETSHEL)®(,25%(AT+CTAGTHIWTOP*CTNP2GTOP)
00158 1. . . . . « *CONR(AT2CTOPGTORP+ATOPCTAGTNP+WTOPRLTOPXGT S
00159 2¢ o 9o o o s NTNPECTAGTNTACTOPAGT+ATACT2GTOR))AUPSAO
00160 . . . . . e PHSARTB(HEL<ER)® (0,25 (NTOPXCTOP+GTOP+wHaCH#*GB)
0016l 1o o o o s o SCONM(WTOPRCHAGH+WRACTOPAGU+WRACBAGTURS

00162 2e o o o o s WNBERCTOPAGTOP+wTOPACHRGTUP+WTOPACTOP*GR))#1IPSAQ
00163 . . . . . seoFIN

001K a e 8 e o INDICENELMTP=NELMRT

00165 . . » . . CMassa0,
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00166 . . . . . PMASSaN,

00167 e ¢ o o o IFCINDIC ,EJ. 0)

G01s8 . . . . . s CMASSaCMSATCHSRRY

00169 . . . . . . IF(K ,NE,T7) PMASSabdSBT«PMIHA

00170 . . . . . eeoFIN

00171 ¢ » o o o JFUINDIC,GE,Y)

00172 e s 9 s e o CHASS=CMSBTHCHSAR

00173 N . . . . . IF(KGNE,T) PMASSaPMSHT4+PMIAR

00174 . . . » . esofF IN

00178 s o o o o IFCINDIC,GE,2)

0017¢ . - . . . o DO(JIBNELMATH],NELMTPel)

00‘77 . . [] . . . Y nEL’UEL(J“)'UEL(J)

00178 e o ¢ s « o o CT3CNODE(J+1,X)

00179 e o o ® s o o CB3CNOPE(J,K)

00180 . . . . . . « UPSRANANHOLL(J)

001RY . . » . . . . wizUwID(J+1)

00182 . ) ] . [ . L) WHIU“I’)(J)

00133 e« o ¢ & & o o CMASSaCMASSHDEL*(CTAWT/I, 4CTANR/H ¢CBaNT/b,+CB*AB/3, ) #UPSLO
N01RY . . . . . . . IF(K NELT)

40185 . . . . . . . e GTBCNODE(J+1,K+3)

00186 . . . . . . . . GRECNIUE (J,K+3)

gotsar « o ® & s s e o PMASSIPMASSH+DELA(0,252(wIxCTaGT+RANCBAGH)
001A8 | N . . . . . . SCONK(WRACTHGTHNTACHAGTHWTRCTAGRINTRCRAGB4WRACTAGR4WRARCBAGT))
ooqu a. . . L] L] L ] L] L .UPSQU

00190 Y . . . . . . l.IFlN

00191 » 'y . . . . oocFIN

00‘92 [ ] . . L[] L] OCIF’IN

00133 . . . . . THASS(K)STHASS(K)+CMASS

00194 . . . . . CMASSaCMASS/AHINCLT)

00195 . » . . « CMSARECMSAT

00196 . . . . s CMSHH2CMSBT

00197 e « o o o NELMBTZNELMTP

00198 . ] [ L] ] IF(K.NEQ7)

00199 « o e & 3 o« PMSABEIPMSATY

00200 e s & v s o PUSBHSPMSHY

00201 e s ® & o o THMASS{K+3)ITMASI(K+¢3)+PMASS

00202 e o 8§ e ¢ « PHMASSEPMASS/QHIN(L)

0020% o s o 4 s eesfFIN

00204 c . . . . .

00205 [ . . . . . NOTEg CMASS IS IN (KG/M##3)

00206 [ . . . . .

00207 . . . . v COMPUTE=PROFILE=VALUES

00205 [ [] . L) ...FIN

00209 . . . seefF IN

00210 s s assFIM

Oozll L ] .Q.FIH

opetr seeF IN

00213 c DISTRIRUTES IN[TIAL CONDITINNS UPSTREAM OF SUBSFEWUENT SEGMENTS RBY
00214 c CUNSERVING MASS FLUX we ASSIHMES (INEAR UPSTHEAM DISTRIARUTIONS AND
no21s C CUNSTANT HIDTHSI,

00216 ELSE

00217 o HEWNIC=2, TRUE,

00218 o READ(INFLOIPNEPTH,PNELZ,MELEM, (DHOLD(J),PXSAK(J),PHID(I),Jl,
00219 1o MELEM), ((CHODE(J K) Kal,MAXCNN),Je),MELEMSL),

00220 2, ((OCNUVE(J, K), Kx] ,MAXCON),J=1 ,MELEM+])

00221t . IF(DEPTH, LE ,NEVHINY GO TC 300
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00222
00223
00224
00225
00226
00227
00228
60229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
00252
00253
00254
0025%
00256
00257
00258
00259
00260
00261
00262
00263
00264
00265
00266
00267
00268
00269
00270
00271
00272
00273
00274
0027S
00276
80277

x5=0,

PxX380,

00 (I31,NELEM) XS=(S+XSAREA(])

D0 (i3 ,MELEM) PXS=PXS+PXSAR(])
RATIUSPXS/XS

CALL EJUPX3(PXSAR,PWID,PNELZ, XSAREA,NELEM, MELEM,RATIO, IELP,
HENXS)

ALLNCATES MASS BY CONSERVING PELATIVE CRNSS=SECTIUMAL AREAS
D0 (K=l ,MAXCON)

IF(K,LE,3.,0R X, ER,7)

. N}'Kf;

UPSUOSUHOLD(L)

CTa(CNUDE(2,K)+ OCNODE(2,k))}/2,
CARm(CNUDE(1,K) ¢+ OCNODE(1,Xx))/2,
MELMAT=Y

CHSAAR(CT+CH)/2,+UPSHQ

CHMSRu=0,

TMASS(K) =0,

IF (XK NE, T)

o GTB(CNODE(2,K3)+ UCNODE(2,%x8))/2,
« Gum(CNONE(1,K3) + OCNUDE(1,%x3))/2,
¢ P43ABRUPSQAOX(GI+GR) /2,

L]

PHSHARY,
THASS(K3) =0,
eeoFIN
DO (I=1,NELEM)
s NELMTPmIELP(])
NTSNELMTRe L
NREMELMTP
ETSNB*PDELZ
ERR(NRa| ) %PDELZ
UPSHOZUHOLD (NR)
CTR(CNODECNT,K) + OCMNDDE(NT,K))/2,
CPE(CNODE(NB,K) ¢ OCNODE(NR,K))/2,
HELSHEWXS(])
FACIa(HEL=ER)/PDELZ
FAC2m(ET=HEL)/PDELZ
CTOPSCTAFAC14CHBAFAC2
CMSATRFAC22(CT+CTUP)Y»UPSYLI/2,
CMSHTRFACI* (CTOP4CB) /72, 21IPS10
IF (X ,NE,T)
e GTR(CNODE(NT,K3) + OCHMODE(NT,K3))/2,
GBa(CNUDE(NB,K3) + OCNUODE(MB,K3))/2,

.

e GBTOPEGT2FACI+GRXFAC2

o PHSATSFAC2#(GT+GTOP)*PSAO/2,
o PHSHISFACI#(GTOP4GR)xUPSUD/2,
QCOFIN

INDICENELMTPuNELMAT

CMASSx0,

P4AS58=0,

IFCINDIC,,EN,O)

e CMASSECMSAT-CM3AH

e IF(K NELT) PMASSaPrSART=PMSHR
C-OFIN

1FCINDIC,GE 1)

e LMASSECMSBTICMSAR

5 & & 8 @ ¢ ® P & ¢ 6 © 4 S B G 8 S & O B & S B ¢ O & S S O 4 O S T O S 5 P O 2 e O 0 e %o
® @ ® & 8 & 9 & 4 6 8 6 & & 8 5 6 S & 6 B & G O 8 S O S . S E 4 * G O VP T S S S ST e e

8 ® 8 & 8 06 & 5 8 &6 & & B 6 & B 0 6 & 6 % & ¢ & e w ° ¢
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00278
00279
00280
0v2nt
00282
002483
00284
002RS
00286
00287
00288
002R9
00290
00291
0ne9e
00293
00294
nN0295
00296
00297
00298
00299
00300
00301
00302
00303
00304
00305
00306
00307
00308
00309
00310
00311
00332
00313
00314
00315
00316
00317
00318
00319
00320
00321

00322
00323
00324
00325
00326
vola7
00328
00329
00330

IF(K,NE,7) PMASSEPMSATHPMSAMD

. . . . .
e« o & e aseflIN

« o @ . JF{INDIC,GE,2)

e o 8 o o ULDOCJIJANELMBTHL,NELMIPel)

. . . . . o CTm(CNODE(J+E,X) + OCNOVE(J+1,K))/2,
. . . . . « CBS{CNODE(J,X) + OCNDDE(J,X))/2,

. . . . . o« LEQHOLD(J)

o 0 » s s o CHMASSECMASS+(CT+CHB)/2,%0

e o o o o o [IF(RGNE,T)

e e & o o o ¢ BGIS(CHMODE(I+I,NI) + OCNODE(J4+1,K3)V/2,
e« » & e« s o o GBa(CNODE(JI,K3) ¢ OCNODE(J,K3I))/2,
. . . . . e . PMASSEPMASS+(CT+6R)/2,4Q

. . . . . . '..FIM

. . . . . evsFIN

. o e . eseFIN

. ¢ o o THASS(K)BTMASS(K)+CMASS

» o o o CHASSECMASS/QHIN(I)

. . . . C4SABeCHSAY

. . . . CHSHyaCMSRY

» . . . NELMBTaNELMTP

e o o o TF(KNE,T)

. . . . . THASS(K3IIRTMASS(KkI)+PMASS

. . . . . PMASSEPMAZS/QAHINCI)

. . » . . PMSARSPMSAT

. . . . . PMSRBBPMSBT

. . . . eesFII

. . . . COMPLUTE=PROFILE«VALUES

. . . seeFIN

o o seoFIN

e eseFlIN

RETURN

200 CONTINUE
FERROR = ,TRUE,
WRITE(6,1)
1 FORMAT(L1OX, 'FATAL ERRUOR = INITIAL CONDITIONS TU SEGMENT 1V,
1 ' HAVE HEEN EXHAUSTED')
RE TURN
300 CONTINUE
WRITE(6,2)
WRITE(6,3) 1SFG
2 FORMAT (10X, 'POTENTIAL DIFFICULTY = DEPTH,LE,DEPMIN')
3 FORMAT (10X, 'SEGMENT NUMBER =1,15)
RETURN

-t
o

COMPUTE=PROFILE=wVALUES
WHENC(I EU, 1)

o WHEN(K,EQ,7)

« o CCIN(1,K)BCMASS
s o CCIN(2,K)mCMAZS
. ll.FIN

. ELSE

» o COEFs0Q,

s o KKEK$S

5 2 & ¢ o ® o @
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00331
00332
00333
00334
0033%
00336
00337
00338
90339
00340
00341
00342
00343
00344
00345
0034e

NEsVSET(K)®AREA(L) /(AWID(1)RALEN)

1 ] L ) :

e « o EZEDFI(K)

. . . CCIN(L sX)B(2,2CHASSeCUEFADELZ/EZ)/(2.»wSADELLZ/EZ)
v+ CCIN(2,K)2,4CHASS=CCINCY,K)

v v e CCIN(1,KK)B(2,+PMASSeCOEF#NEL2/EZ)/ (2, =wSADEL 2/EZ)
. . o CCIN(2)KK)B2 , aPMASS=CCIN(1,KK)

. . veeFIN

. ,..F]N

. ELSE

. . CCINCI®1,K)m2,2CHMASS=CCIN(I,K)

« o IF (K,NEGT)

e e CCINCI+H1,K+3)82,#PHASS=CCINCI,K+3)

L] [ ] OOQFIN

. c.DFIN

cooFIN

END

LD AL L L AL L LA Al LA L LAl Ll LAl AL A AL L X
PROCEOURE CRQSS~REFERENCE TaBLE

00322 CHOMPUTE=PROFILE-VALUES
00207 00304

(FLECS VERSION 22,46)
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I R Y P Y Y R P YR IR LR PR R R 2

00001 SUBROUTINE INIDAT(ANALMT,ANALYS, OELTH, ECHO, HLOERR, ITPRT,
00002 ! NSEG, MSTEPS, NUMERR, SIMLEN, DEPMIN)

00003 C

00004 C THIS ROUTINE READS VHE INITIAL DATA COMMON TO ALL SEGMENTS AND IS
00005 C ONLY CALLED FOR SEGMENT NUMBER 1,

00006 C

00007 C FORMAL PARAMETERS:

00008 C ANALMT o ANALYSTIS CONCENTRATION LIMIT

00009 C ANALYS = TIME SERIES ANALYSIS CONTROL VARIAHLE (L«1)
00010 o DELTH = TIME STEP LENGTH (SECONDS)

00011 C ECHO e LINE PRINTER ECHO CONTROL VARIABLE (L=#t)
00012 [ HLDERR « HOLDING ARRAY FOR ERARUR NUMBRERS (BYTE)

00013 C JTPRT = PRINT FREGQUENCY

00014 c NSEG e NUMBER (F SEGMENTS

00015 ¢ NSTEPS = NUMBER OF TIME STEPS TO BE TAKEN (Ix4)

00016 C NUMERR = NUMBER OF INPUT ERRORS DETECTED

00017 c SIMLEN « STMULATION LENGTH (SECONDS « I#4)

00018 C DEPMIN = MINIMUM (CUTOFF) FLOW DEPTH (METERS)

00019 o

060020 C CALLED BYI SERATRA

poD2} o CALLES) PUTERR

00022 C

00023 BYTE HLDERR(100)

00024 C

00025 INTEGER®Y SIMLEN,NSTEPS

00026 C

00027 LOGICAL®1 ECHO,ANALYS

00028 o

00029 DIMENSIUN TITLE(40)

00030 c

00031 DATA MAXSEG /3S/

00032 IF (ECHU)

00033 c .

0v034 c o #tr PRINT HEADING ass

0UN3S e WRITE(G,1)

00036 y WRITE (b2}

00037 eooFIN

NoQ3A C

00039 c CARDS 1 AND 2,,..,,51MULATION IDENTIFICATION TITLE

00040 C

00041 READ(1,3) (TITLECD),I=1,40)

00042 IF (ECHU) WRITE(&,4) (TITLE(L),Iz1,40)

0o00as C

000u4Q c CARD 3, ¢esnansvese GENERAL INFURMATION COMMON TO ALL SEGMENTS
00045 C

00046 o Col, 1210,,,NSTEPS, s, NUMBER OF TIME STEPS TQ BE TAKEN
00047 c 11e1S,, ,N8EG,,,,, ,NUMBER OF SEGMENTS

0004A c 16220, , ,1TPRT,, ., PRINT FREQUENCY

00049 c 21+-25,,,ANALYS, ,, , TIME SERIES AHALYSIs CONTROL VARIABLE
00050 C 26e3S, DELTH _ TIME STEP LENGTH (SECONDS)

0005t c 36245, ANALHT, , JLOWNER (JMIT OF AVERAGE D{SSULVED
00052 [ CONCENTRATION, HFFORKE THE RESULTS OF A
00053 c TIME STEP ARE SAVED, THE AVERAGE
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00054
0005S
00056
00057
00058
00059
00060
00np1
00062
00063
00064
00065
00006
00067
00068
00069
00070
00071t
00072
00073
00074
00075
00076
00077
00078
00079
000890
00081
00082
0008Y
00084
00085
00086
00087
00088

ONO™

o0

[+ VL B <V, V]

o I SV BV

DISSOLVED CONC, MUST BE > ANALMT,
4685, , ,DEPMIN,,, MINIMUM (CUTOFF) FLOW DEPTH BELOW wwrcw
THE CHANNEL 18 CONSIDERED DRIEO,

READ(1,5) NSTEPS,NSEG,ITPRT,ANALYS,DELTH,ANALMT,DEPMIN

x2x COMPUTE SIMULATION LENGTH (SECONDS) 2ax

SIMLEN 3 DELTH

SIMLEN ® SIMLEN » NSTEPS

1F (ECHL)

e WRITE(6,6) NSTEPS,NSEG,ITPRY ANALYS,OELTH,ANALMT,BIMLEN,DEPMIN
OIOFIN

IF (NSTEPS ,LE, 0) CALL PUTERR(1,NUMERR,HLDERR)

IF (NSEG.LE,U +OR, NSEG,GT MAXSEG) CALL PUTERR(Z,NUMERR,HLOERR)
IF CITPRT (LE, U) CALL PUTERR(3I,NUMERR,H_LDERR)

IF (OELTH ,LE, 0,0) CALL PUTERR(S,NUMERR,HLDERR)

RETURN

FORMAT(1HG 30X, "SEDTMENT AND CONTAMINANT TRANSPURT S[MULATION!,
! PRNGRAM « SERATRA!')

FORMAT (1HO,S54X%, tPROARLEM SPECIFICATIONS!)

FORMAT(20A4)

FORMAT(1HO,25%,20AU/726X,20A4)

FORMAT(110,215,L5,2F10,0,E10,3)

FORMAT(1HO,8x,I10,',, ,NUMBER OF TIME STEPS 1O BE TAKEN'/
14%,15,%,, ,NUMBER OF SEGMENTS'/
10x,15,%,, ,PRINT FREQUENCY (3 OF TIME 3TEpS)'/
i8X,b1,',,,TIME SERIES ANALYSIS CONTROL'/
Tx,iPE1@,S5,',,,TIME STEP LENGTH (SECONDS) I/
TX,1PE12,5,%,,,TIME SERLES CONCENTRATION LIMIT?/
9x, 110,10, ,,COMPUTED SIMULATION LENGTH (SECONDS) 't/
9x,EL0,3,,, ,MINIMUM (CUTOFF) FLOW DEPTH (METERS)')

END

(FLECS VERSION 22,d6)
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00001
00002
00003
00004
0000%
00004
nooo7?
00008
00009
00010
oooti
00012
00013
00014
00019
060té
oont?7
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00030
00035
00036
00037
00038
00039
00040
0004t
00042
00043
00044

LA R Yy Y Y PP Y LY PR LI Y T LR L LY L 2

s EeNaNeNa¥alaNaNale Xa)

(2]

100

200

£ e N -

[106, 1Y MSGENT FLX

THIS UTILLTY PRUGKAM 15 USED TO ENTER TEXT INTO THE ERROR MESSAGE
FILE USED ARY SERATRA, EACH ERRNDR MESSAGE IS TWO RECURDS (160 BYTES)
LONG, MADE 4P OF 3 PAKTS,

(1) FATAL 0OR WAHNING TaAG (BYTE 1)

(2) ERRUR TDENTIFICATION NUMBER (BYTES 2e«4)

{3) MESSAGE TEXY (BYTES S=180)

THE OIRECT ACCESS FILE wiLL CURRENTLY HOLD 3100 SEPARATE ERRODRS,

BYTE BUFF(B0,2)

OPEN(UMNIT=2) NAMEZ¢tMSGENT ,DATY , TYPE210LDt ,READONLY)
OPENCUNETR2  NAMES ) SERATERR MSG' , TYPE='NEW' ,ACCESS='DIRECT?,
I MAXREC=2V0,RECORDSIZE=B80,FORMS'FORMATTEDY,

2 ASSOCIATEVARIABLE=TII,INITIALSIZE=2S)

NMSG =0

CONT [HULE

READ (1,1 ,END22D0)BUFF(1,1),IND, (BUFF(l,1),122,77),
1 (BUFF(K,2),k&],80)

NMSG2NMOG ¢

NRECE=(IND=1)a2¢1l
WRITE(2'NREC, 2)BUFF{1,1) s IND/{BUFF(1,1),122,77)
NRECSNRECH
WHITE(2'NREC,3)(BUFF(1,2),1=21,80)

GO TO 1vo

CONT INUE

DO (IND21,MM5G)

s NREC3I(INDw1)wl+!

o« READ(Z'NREC,3Y(BUFF(},1),121,80)

s MNRECEZMREC#1

s READ(2'NREC,3) (RUFF(I,2),121,80)

¢ WRITE(3,u)B8UfF

seoFIN

ST10P
FORMAT(AL,I13,764A1/7804A1)
FORMAT(AY,13,76A1)
FURMAT(BOAL)

FUORMAT ¢(1X,80A}/71X,R0A1)

END

(FLECS VERSION 22,46)
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00001
a0gon2
00003
00004
0000S
00006
00007
00008
00009
00010
00011
00012
00013
ngot14
00015
00016
00017
0go18
00019
00020
00021
00022
00023
Qo024
0002S
00026
00027
0028
00029
00030
00031
00032
00033
00034
00035
00036
00037
ooo3a
00039
00040
00041
00042
00043
00044
00045
00046
00047
00Q48
00049
00050
000581
00052
00053

LA I AL LR Y LI LY P R I T LY Y )

SUBRQUTINE PARTIC(ABAR, ALEM, B, C, CCIN, COLD, DECAY, DELTD,
1 DFZ, I, J, MBED, NELEM, WHOUT, QHIN, QV, SOR8K,
2 S0, SR, ALFA, BETA, VEL!, VELZ2, VSET,

3 DELZ, NEPTH, BwID, AWID, BETAL, BETAZ2, DSONRSB)

THIS SUBROUTINE CALCULATES COEFFICIENTS OF CONVECTIVE, DECAY AND
SOURCE TER™MS FOR TRANSPORT OF POLLUTANT ATTACHED TQ SEDIMENT,

INPUT PARAMETERS]
ABAR = AVERAGE ELEMENT AREAS

A » RED CONDITIONS

C = WATER CONDITIONS

CCIN o COUNCENTRATIUN OF INFLOW
coLD = CELL=CENTERED CONCENTRATION
DECAY « FIRST URDER DECAY

DELTD « TIME STEP (LAYS)

0F2 = DIFFUSION COEFFICIENT

DELZ = ELEMENT THICKNESS

I o ELEMENMT INDEX

J e PARAMETER JMNDEX

NBED e« NUMRER OF BED LAYERS

MELEM « NUMHBER OF ELEMENTS

HHIN e [NFLOA DISCHARGE

oy o VERTICAL DISCHARGE

SORBX ADSORRBTIUN ON SENIMENT, (1«3) mM*23/KG, (a4=9) /DAY
DSONE = UEsnRPTIUN FROM SEDIMENT, (1=3) Mxa3/KG, (4eP) J/0AY

SK w ERQOSION RATE, KG(PC)/Max3/DAY
SD = DEPUSITIONON RATE, ¥G{PC)/MI/DAY

UUTPUT PARAMETERS)
ALFA « DECAY TERM, /DAY
RETA e SOUNCE OR SINK TERM, PC (KG)/Mx«3/0AY

HETAL o INFLIENT SOURCE TERM FOR leTH JODE, PC (KG)/Mrke3/DAY
BETA? e INFLUEMT SOURCE TERM FOR I+t TH NODE, PC (KG)/“ax3/nAy
VELL « FIRST CONVECTIVE TERH, ™M/DAY
VELZ2 « SECUMD CONVECTIVE TEAQM, M/DAY

CALLED HY TRANSP,

OO0 ONOaGOOOOOaOaOann

INCLUDE 'ELMSIZ,PRM!

c
DIMENSION ARAR(MXELEM), AREA(MXELEM), BIMAXLEV,MAXCON=1),
1 CCIN(MXELEM,MAXCQN), DECAY(6), OFZ(4), QHIN(MXELEM),
2 UVIMXELEM), SORARK(9), SR(6), COLD(MXELEM,MAXCON),
3 C(MxELE¥,MAXCON), VSET(3), QHOUT(MXELEM),
4 SD(MXELEM,6), AWID(MXELEM), AWID(MXELEM), CBAR(MXEI_EM,MAXCON)
5 , DSORB(9)
c
[}
ZERD m { ,0E=iQ
JM3Ia] = 3
1P =1 ¢+
o

C fax CONVECTIVE TERM was
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00054 C

00055 Al 8 QV(I1)

000Se VELL 3(A=VSET(JMII#aBwID(T)2ALEN)/ZABAR(])

00087 c

000558 A 8 AVCIPY)

00059 VEL2B (AN VSET(JM3)RBWID(I+1)NALEN)/ARAR(])

0006n0 C

N00h} C axx DECAY TERM #xnx  (EFFLUENT)

00062 c

0006% ALFARJHOUT(E) 7(ABARCIIADELZY ¢ DECAY(Y)

00064 c

00065 c sk JUOURCE UR SINK TERM xwa (INFLUENT)

00066 c

00067 HETALRUHINCI)/CABAR(LIINDELZ)A(CCIN(IJ)/3,+CCIN(I41,J0)/5,)
00068 BETA2RAMINCI)/CABARCII®DELZI®(CCINCIL,,J)/6,+CCIH(1+1,J)/3,)
000A9 C AP AR AR AR RN AR R A AR RN R AN AR AN RN R AR IR RN AR AR AR AR ARNRAAARNE R AN NN
000790 C » *
0007} C « WARNINGE CCIN 18 WRITTEM IMTO CHAR AS A FIRST ]
00072 C » APPRUXIMATION T0 THE EVENTUAL AVERAGE .
00073 C CONCEMTRATION, THE OMLY MEANS 8Y wWHICH *
00074 C *x T3 ASSURE THE ACCURACY OF Tnis L
00075 C ASSUMPTION 18 TO 1TERATE TD THE CORRECT *
00076 C = SOLUTION, AND USE NEW ITERATES TO BETTER »
00077 C *» APPROXIMATE CRAR, L]
0uors C » %
00079 C XA R AR RN AN R RN AR N AR PR AR R AN AN RANN R AN A RN RN R AR AR AR R RN AR IR AR
00080 C

000814 c #ns ARSORPTION 7/ DESCRPTION wxw

00082 o

00083 DN (1E 8 [,MXELEM)}

00084 + DO (IC = §,MAXCON)

0008S « o+ CBAR(IE,IC) = CCIN(IE,IC)

00086 e sesFIN

nooay esoFIN

00088 c

00049 C

00090 IF(CBAR(CL,UM3) ,GT,0,0,AND CBARCI+L,IN3),67,0,0)

00091 s ADDSi=z SOKAK(JIASORRK(JIMI) /12,2 (3, «CRAR(T,JMI)2CBAR(L,T)
00092 te ¢CHAR(L,JMI)2CBAR(I+L,7)4CRAR(I#],JMIIRCBAR(I,T7)+

00093 2, CBAR(CI+1,JM3)«CRAR(I+{,7))=8NRBK(J)/b6,2(2,#CBAR(I,J)+
00094 3. CBAR(I+1,J))

00095 « DSADI= DSORA(JIADSORA(IMI) /12,2 (3, 2CBAR(]I,IM3)*CBAR(L,T7)
00096 T *CHBARCL,JM3)*CRAQ(IF*L,TI+CBAR(I+L,JM3)*CRBAR(I,7)+

00097 e CBARCI®1,JMIIACRAR(I*1,7))wDSORB(JI/E,*(2,2CRAR(I,J)+
nnoea 3., L(RAR(I+1,J))

00099 « ADUS2E SRR (JIXGORAK(JMT) /12 , 2 (CRAR(I,JMI)RCRAR(],T7)
00100 1, +CBAP(I,IM3YRCRAR(I*T,7)+CRARCI+1,JM3)2CYAR(I,T)

notol 2e ¢33, NCHAR(I+1,JM3)2CBAR(I4E,7))=SORAK(J)/h,«(CBAR(]I,J)
00102 3, *2.,xCRAR(1+1,4))

00103 « NSALZE O8NAB(JIADSURR(IMI) /122 (CRAR(I,JIJM3)IACBAR(L,T7)
003104 e +CHARCI,IMB)®CRARCI+1,7)+CRAR(I+]1,JN3)*CBAR(],T)

00105 P +3 RCBAR(I+1,INI)XCBARCI*L1,7))eDSORB(JIZ6,2(CRAR(Y, D
00106 3. +2.%CBAR(I+1,J))

00107 o IF(ADDS|,6T,0,0,0R,ADDS] ,F4,0SAD1IBETALRHRETAL4ADDS

0010A . TF(LUSADL LT, 0,0)BETALIRRETA(+1SADY

00to9 o IF{ADDS2 6T, 0,0,0R,ADDS2,EN,PSADR)IRETA2RETA2+ADDS2
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00110
00111
0o0t12
001413
00114
00115
00116
00117
oo1te

o IF(DSAV2,LT,0,0)RETA2RBETAR+08AD2
e QFXN

#xx SCOUR OR DEPOSITINN Aaw

s XuNakel

BETA = SR(J) =~ SD(1,J)
RETURN
END

(FLECS VERSION 22,4s8)
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(FLECS VERSION 22,46) 13«MAR=8) 13127142 PAGE 00001

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
0002S
60026
00027
00028
00029
00030
00031
00032
00033
0003y
0003%
00036

00037

00038
00n39
00040
goout
00042
00043
00044
0o04s
00046
00047
00008
00049
00050
00051
00052
00053

XX IR LR YRR Y DR AL L AL LR E R R R 2 A2 & X4
SUBRQUTINE PHOINP(ECHO, JULTAN,XKAY1,KAY2,PCOEF)

THIS SUBRUUTINE I8 RESPUNSIBLE FOR READING THE PHUTOLYSIS INPUT
DATA AND COMPUTING THE FIRST TERM OF THE RATE OF CHANGE EGQUAT]ION,

FORMAL PARAMETEHS:
ECHO = LINE PRINTER ECHO CONTROL VARIABLE = L*|
JULIAN = JULIAN STARYING -DATE OF THE SIMULATION
KAYL = LIGHT EXTINCTION COEFFICIENT QF WATER
KAY2 « LIGHMY EXTINCTION COEFFICIENT OF SUSPENDED SEDIMENTS
IN WATER
PCOEF w FIRST TERM OF THE RATE OF CHANGE EQUATION

CALLED BY: SERATRA

IaNaNaNeleNalslaNsNolsNaNaNel

INTEGER#U SECDAY
LOGICAL#*1l ECHO

REAL KAY{,KAY2
DIMENSIUN E(18),81(18,0),WL(18),PCOEF (4)

DATA SECDAY/864Q0/
C #x¢ THESE ARE THE SUNLIGHT WAVE LENGTHS THAT DATA IS EXPECTED FOR
DATA wL 7/ 300,00, 303,75, 308,75. 313,75, 318,75, 323,10,
! 344,00, 370,00, 400,00, 430,00, 460,00, 490,00,
2 536,25, 586,50, 637,50, 687,50, 756,00, R0Q,00/

eewe FIRST DATA SET
COL, I SeeeJULIAN s, JULIAN STARTING DATE OF THE SIMULATION

WHEN THIS IS [NPUT AS A ZERO, NO

PHOTOLYSIS CALCULATIONS ARE MADE,

THE REACTION WUANTUM YJELD FODR THE

CHEMICAL IN A[R=-SATURATED, PURE WATER,

A MEASURE OF THe EFFICIENCY WITH WHICH

A PHOTOCHEMICAL PROCESS CUNVERTS

ADSURAED LIGHT INTO CHEMICAL REACTION,

Low25¢4saXAY yyyea o LIGHT EXTINCTION COEFFICIENT 0OF WATER
(1/M)

26e35,,,KAY2 .., LIGHT EXTINCTION COEFFICIENT OF
SUSPENDED SEDIMENTS IN WATER (SELF=~
SHADING COEFFICIENT) Maka/kGan2

6.!5.'.pfﬂ

tapevey

OO0 ON

READ(Y, 1) JULLAN,PH], KAYL,KAY2
WHEN (JULIAN ,EG, 0
DO (1=1,4) PCOEF(I) = 0,0
PHI = 0.0
KAYY = 0,9
KAY2 = 0,0
IF (ECHU) wWRITE(L,2)
eeofIN
ELSE
c .
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00054
0005%
00056
00nS7
000s8
00059
00060
Quost
00062
00063
00064
00069
Q0066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
000R0
00081
00082
00083
00084
00085
00086
a0o0ay
00088
00089
00090
00091
00092
00093
000gd
800995
0009s
puo9Y
00098
Q0099
00100
00101
00102
00108
00tod
00t0S
00106
00107
00108
00109

OO OO0 NN

o OO OO0 OO0

ac

® % @4 W e % 8 S & 8 ¥ ® 6 O S 6 e O & O S N B S B e T M S W B 6 S @ 4 & B S O 2N @ BT G 6 & 4 t e e s o e

13eM

v0es JECOND DATA SET = ADSORBTION COEFFICIENTS TABLE
THIS I8 THe TABLE OF ADSURTIUN COEFFICIENTS FOR
DIFFERENT WAVELENGTHS THAT ARE A MFASURE OF

AR-R1{ 131

27142 PAGE

0o

00e

18

THE CHEMICAL?'S

ABILITY TO ADSORB LIGHT AT THE DIFFERENT WAVELENGTHS,
ARE NANU METERS,

WAVELENGTH UNITS

o.o'RECOR
coL,

v s s o RECORD
CoL,

ve. o RECORD
CuL,

READ(1,4)

D1
l=l0,,.E(
11220, 4. E(
2130, ,.EC
31«t0,,, Et
4fe50,, EL
S,.bo'loE(
6170,,,E¢(
T1«R0,,,E(

2
i-locttE(
11=20,,,E(1
21e30, ,  E(t
Jled0,,,E(!
4ies50,,,E(1
S1ab0,, E(t
61=70,, E(1
T1-80,, ,E(1

3
1210, ,,E(1
11220, ,E(1

1).,.COEF,
2)'01C0EF0
3),.,COEF,
u4y,,,COEF,
S)eeo  COEF,
€).,,L0EF,
7)..'CUEF.
8)...COEF.

9)...COEF,
0),,,C0EF,
1)...COEF,
2)o||c0EFt
3)es COEF,
4),4.COEF,
5),4.C0EF,
5),.,C0EF,

7)4s COEF,
B),s,COEF,

(E(L),L=1,18)

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

FUR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

FOR
FOR

WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
NAVELENGTH

WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH
WAVELENGTH

WAVELENGTH
WAVELENGTH

eeve THIRD DATA SET = SQLAR INTENSITY TABLE
THIS TABLE CONSISTS OF FQUR SETS OF |8 VALUES, THE
FOUR SETS CORRESPOND TO SPRING,

KESPE

CTIvELY,

SUMMER, FaA

L,

THE |A vALUES CORRESPOND TQ THE

300,00
303,75
308,75

313,78
" 318,75

323,10

" 346,00

370,00

400,00
430,00
460,00
490,00
536,25
587,50
637,50
687,50

756,00
800,00

AND WINTER,
18 WAVELENGTHS

AS DESCRIRED ABOVE IN THE ADSORPTION COEFFICIENT TABLE,
THE INCLUSIVE DATES FUR EACH SEASON ARE GIVEN BELOW!

SPRING
SUMMER
FALL

wINTER

READ(1,4)

F (ECHQ)
WRITE (S,

CALENDE
MARCH |
JUNE 1
SEP, 1
bEC, |

3)

R DATES
- MAY 31
AUG, 31
NOy, 30
FEB., 28

((SIqL,1),L=1,18),I=1,4)

WHITE(He7) JULIAN,PHI,KAYL,KAY?2

I

v

» WH“E(b'
. PO (L=t,
. WRITE
e sesfIN

N Fin

L)

LER |

5)
18)
(b,6)

118

JULIAN DATE
60=1%1
152=243
2udediy
335-32657¢

WLIL)JECLY S (SI(L,I),051,4)

)

{~59

THE JuULTAM DATE IS ADJUSTED TO MAKE THE FIRST DAY (OF
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00130
00111
00112
00113
00114
00118
00116
oot1?
00148
06119
00120
003121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00138
00136
00137
00138
00139

SPRING JULIAN DAY | awa
WHEN (JULTAN ,GE, 60) JULIAMN 3 JyL14AN = 59
ELSE JULIAN = JULIAN ¢ 306

o

s2a COMPUTE THE FIRS8Y TERM OF THE RATE OF CHANGE EQUATION
FOR EACH UF THE FOUR SEASONS ant

00 (l={,4)

PCOEF()) = 0,0

DO (L=31,18) PCOEF(]1) 3 PCOEF() ¢ E(L) * SI(L,])

PLOEF(]) B PH]I » PCOEF(1) * (2,303/6,02E20) &« SECDAY

«oFIN

OO0

FORMAY (IS, 3F10,0)

FORMATC(i1HG,13Xs INO PHOTOLYSIS DEGRAQDATION WILL BE COMPUTED')
FORMAYT (1HO,4BX, 'PHOTOLYS]S TABLES AND COQEFFICIENTS!)

FORMAT (BF10,0/BF10,0/72F10,0)

FORMAT{1HU,56X s "PHOTOLYSIS TABLES'/39X,'ADSORBTION!,

1 23x,'SOLAR INTENSITIES!/23x,11.AMDA CENTER?,

2 2X,"CORFFICIENTS,SX, 'SPRING!,BX, 'SUMMER' y9X, VFALL"',

39X, 'WINTERY/23X,6(12(1e1),2X))

b FORMAT (204,F6,2,3X,5¢2X,1PEL2,4))

7 FORMAY (26X,15,',,,JULIAN STARTING DATE'/

1 14X, 1PEY2,5, e REACTION QuANTUM YIELDY/

2 MUX 1PEI2,5, e, LIGHT EXTINCTION COEFFICIENT OF WATER'/

3 14X, 1PE12,5,0,4,LIGHT EXTINCTION COEFFICIENT OF SUSPENDED',
4 ' S0LIDS IN WATER?)

e ey -0

END
(FLECS vERSION 22,46)

LA LI LR AL Y R IR R R LR PSSR R R PR SRR R L L R R0 X0 Y

119
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00001 SUBROUTINE PROFIL(ALEN, AW1D, DELZ, DEPTH, NELEM, Q,
00002 1 J§TAR, vOuL, QH, EL, IFLAG, DELTA)
00003 c

00004 o THIS ROUTINE ASSIGNS A LOGARITHMIC OR UNIFORM PROFILE FOR THE
00005 C BULK VOLUMETRIC FLOwS,

00008 c

00007 [ INPUT PARAMETERS)

00008 C ALEN = SEGHENT LENGTH

00009 c Ad]D = SEGMENT WIDTH

00010 C DELZ e STANDARD ELEMENT THICKNESS

00011 C NDEPTH e FLOW DEFTH

00012 C NELEM « NUMRER OF VERTICAL ELEMENTS IN THE SEGMENT
00013 C 9 = FLOW TO BE DISTRIBUTED

00014 C USTAR e« SHEAR VELOCITY

0001% C vOoL = SEGMENT VOLUME

00014 c QUTPYT PARAMETERSY

00017 C ur » DISTRIBUTED FLOW

00018 C

00019 C CALLED BYP NYDFLO, ICFLO

00020 c

nooet INCLUDE 'ELMS]Z,PaM!

00022 c

00023 DIMENSION QH(MXELEHW), Z(MXELEM), Z1(MXELEM), AAID(MXELEM),
00024 1 EL (MXELEM)

00025 DATA XK/04,4/

00026 DATA G/9,81/

noo2y c

Q0028 CO (1 3 1 MXELEM)

00029 o AM(I) 2 0,0

00030 eeeF IN

00031 UBAR®A / VOL « ALEHN

000132 C 10SVEPTH/ (10, *R(URAR®XK/(2,32USTAR) ¢ 1,/2,3))
00033 c

00034 ICOUNTS0

00035 2080,001

0001 C1zURARRXX/USTARSL O

00037 CONSDEPTHR®(C1w2,3032ALOGIO(DEPTH))

00038 REPEAT UNTIL(ABS(EPS)LT,0,01,0R,ICOUNT, GT,10)
00039 e ICOUNTSICOUNT4|

00040 « FZOSCON®7ZO2Cle2,3034DERTHRALDGIO(Z0)

00041 e FPIOBVLEPTH/Zue(]

00042 « IPBLO=FIO/FPILD

00043 . EPSE(7Pez0)/2P

00044 « 2032P

0004s . I[F(I0,L7,0,0)

00046 e o ZORDEPTM/(10 ,#%(UBAR®YK/(2,3052STAR)+1,/2,303))
00047 « o« ICOUNTE])

00048 « eseafFlM

00049 eeoFIN

00050 ¢

00051 C

00052 NHEN (20 6T, DELZ/#,0,0R NELEM,ER,1)

00053 c .
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800S4 C o k%2 DISTRIFUTE VELOCITY UNIFORMLY #eax
000585 « MWHEN(IFLAG,EV,0)

000S4H s o LO (Imt,NELEM)

00057 e o o NHCI)SBARADELZAASIO(])

000s4a e« o wsuaflIN

00089 e eeofln

00060 « ELSE

00063 e o UD (isi,NELEmMe])

00062 v o o OH(I)aUBAR®CEL(I+{)=EL(L))*AW]IL(])
00063 o« o oeeeflN

00064 e o WHNELEA)SUBARAODELTARAWID(NELEM)
000hS « oseFlIN

00066 asodFIN

00067 ELSE

00068 C o ka# DISTRISUTE VELNCITY INTO & LOGARITHMIC PRUFILE #w#n
00059 ¢ MUMBmUELEM]

00079 « L(1)sZy

00071 « Z(NUMBIWDEPTH

00072 « 21(NUMH)E=Y,

00073 < .

00074 « JX =31

0007% «  JaNUMB

0007n e REPEAT UNTIL (JX ,Fu, NELEM DR, 2(J) ,LE, 20)
00077 e o JEL ® X #

Q0078 o o JENELEM & JX + 2

00079 s o AHEN (IFLAG,EG,N) Z21(J)=w21(J¢1)+DELZ
00089 e« o+ ELSE

00081 o s v HHEN (J EQ.NELEM) 21(J)sZi(J+1)+0ELTA
00082 o o o ELSE 21¢IISZ1(JI+1)+EL(J¢L)mEL(J)
00043 e v eseFIN

000QR4 s o 2UJ)BMDEPTIH e Z2%t(J)

004085 N 2 L

00086 o NHEN (Z2(J) 5T, 20) J s 1|

00087 « ELSE

00033 e s JI B Jei

00089 s o DO (Imi,J1)

00090 s s & HWH({I)mO,

00091 L[] . ...FIN

0v0s2 . seeFIN

00093 C .

00094 C .

0009% e A32,303 » HSTAR / XK

00096 »  SuMmo

00097 C « XLOGDEALOGIO(DEPTH)

00092 C e DU (UzJ,NELEM)

00099 c e IPImIgg

00100 C e DLI = Z(1P1) = 2(1)

00int C « TIZARDLZ » XLUGD

00102 C e« T2 BAX(I(IP!) * ALDGIOLZ(IPY1)) o Z(1) & ALUGLU(Z(]))=DLZ)
00§03 C e ARCIIB(URARADLZ=TI®T2)*AWIN(])

00104 C « SUM 3 SyM ¢ QHC(I)

00105 C « FIH

00106 C .

00107 o TIBA/(UERTHeZOI#(7ORALOGIO(ZID)=DEPTHAIALDGLII(NDEPTH) ) +HIRAR
N0t08 o DO (ImJ,NELEM)

00109 s o IPInled
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00110 T2oA« (Z(IPL)*ALOGLO(Z(IP1))=Z(I)#ALNGLO(Z(I)]))

00111 e o OQH(I)BAWIN(I)I*(T2+(ZC(IP1)wZ(I))*TY)
0o0ti2 e o SUHESUMSUH(I)

00113 e esoFIN

00114 C »

0011s . NO (Im1,NELEM)

00116 . . WHCI)BYH(I)/SUM » Q

00117 e ees FIN

00148 easFIN

00119 RETURN

00120 END

(FLECS VERSION 22,46)
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0a0qQo0t
00002
00003
00004
00005
00008
00007
00008
00009
00010
00011t
00012
00013
00014
00015

22 PR PR R R AR SRR P IAS SRR SR PR R R K2 3

aXsNeNsNaNeNaNe)

~

SUBRROUTINE PUTERR(ID, NUMERR, HLDERR)

WHEN AN ERRQOR I8 DETECTED IN THE INPUT STREAM ,

THIS SUBROUTINE IS5 CALLED TO PLACE THE ERROR JDENTIFICATION
CODE (ID) INTO THE HOLDING ARRAY (HMLDERR) AND INCREMENTS
THE NUMBER UF EKRORS (NUMERR),

CALLEV BYp ODIMDAY, INIDAT, TRBOAT, UPSDAT
BYTE HLUDERR(100)
NUMERR=sNUMERR 1
HLDERR (NUMERR) 210

RETURN
END

(FLECS VERSION 22,46)
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(2 AL T Y TR PR P R A P R R A A P R R R RS EL EY)

00001 SUBROUTINE RADIUS ( ALEN, AREA, CROSEC, DEPTH, EL, MRAD)
00002 C

00003 o TH1S ROUTINE CALCULATES THE HYDRAULIC RADIUS OF A CROS8«SECTION,
00004 c

0000S C INPUT PARAMETERS!

00006 C ALEN » SEGMENT LENGTH

00007 o AREA « SURFACE AREA AT NODAL DEPTHS

00008 C DEPTH « DEPTH oF CRUSSSECTION

00009 c EL e ELEVATION OF NODAL AREAS

00010 c OUTPUT PARAMETERS

0001t d CRUSEC « TUTAL CROSS=SECTIONAL AREA

00032 C HRAD = HYDRAULIC RADIUS

0001} C

0001ty o CALLED BYt HYDDAT, ICFLO

00015 c

00018 INCLUDE 'ELMSIZ,PRM?

00017 DIMENSTUN AREA(MXELEM), EL(MXELEM)

00018 c

00019 CROSEC = 0,

00020 BLEN = 1,7ALEN

guoet WETPER 3 AREA(L)*#RLEN

00n22 ELRTM = EL(1)

00023 wHTM = ANEA(1)*BLEN

00024 C

00025 NO (122,MXELEM)

00026 « ELTOP =2 EL(T)

00027 « NWTOP = AREAC(CI)#BLENM

0002R . IF (ELTOP,GEL,DEPTH) GO TO 10

00029 » CROSEC = (ELTOP « ELBTYM)a(WIOP ¢+ wBTM)/2, + CROSEC
00030 e« WETPER = SURT((ELTOP = ELBTM)#a2 ¢+ ((WITOP = WBTM)/2,)ax2) » 2,0
00031 t, ¢+ WETPER

00032 + ELBTM = ELTOP

00033 e« WBIM = WIQP

00034 seoFIN

00035 WRITE (&,1) CROSEC, WETPER, I

000386 { FURMAT ("1t ' ERRQR IN SUBROUTINE RADIUS!/

nuod7 1 'Q CROSEC = ', El2,4,'Merd'y/

00038 F4 10 WETTED PERIMETER = v, Ej2,d,'Mre2)
00039 GO 10 20

00040 10 WIDP = WBTM + (WTOP « wRTM) & (DEPTH « ELBTMI/(ELTOP « ELBTM)
000ut ELTOP = DEPTH

ovou2 CROSELC = CROSEC + (ELTOP = ELBTM) » (WTOP + WBTM)/2,
00043 WETPER = SART ((ELTUP = ELBTM)#&& ¢ ((WTOP «wHTM)/2,)an2) ¢ 2.0
00044 ] + WETPER

00045 20 HHAD = CRUSEC / WETPER

00044 RETURN

00047 EMND

(FLECS VEKSION 22,86)
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00001
00002
00003
00004
0000S
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
0001¢
00017
00018
00019
00020
ocolt!
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
000348
00039
00040
000U}
00042
00043
000ud
00048
00046
00047
00048
00049
00050
00051
00052
00083

SUBROUTINE ROSFLOCALEN, AREA, ARID,C, DELZs DFZ, NELEM, NELEMP,
t PDELZ, PwID, PXSAR, VSET, XSAREA)

THIS SUBRUUTINE IS CALLED EACH YIME STEP (EXCEPT THE FIRST) WHEN THE
NEPTH WITHIN THE SEGMENT HAS CHANGED., ITS TASK IS TO REDISTRIBUTE
THE CONCENTRATIONS,

FORMAL PANAMETERS!
AWTO v WIDTH @ CURRENT TIME STEP

¢ = THE NELMPT+1 NUOAL CUNCENTRATIONS THAT ARE TD 8F
REDISTRIBUTED

DELZ « THE STANDARD ELEMENT THICKNESS FOR TYHE CURRENY TIME STgP

Df2Z * DIFFUSION-DISPERSIUN COEFFICIENT

NELEM = THE NUMBER OF ELEMENTS FOR THE CURRENT TIME STEP

NELEMP = TME NUMBER OF ELEMENTS DURING THE PREVIOUS TJIME STEP

PDELZ = THE STANDARD ELEMENT THICKNESS USED ODURING THE PREVIOUS
TIME STEP

PXSAR = PRESS SECTION o PREVIOUS TIME STEP

PHID e WIDTH & PREVIOUS TIME STEP

XSAREA = CRDSS SECTION @ CURRENT TIME STEP

VIET « SETTLING VELODCITY OF SEDIMENT

CALLED BY: SERATRA

INCLUDE 'ELMSIZ,PRM!

(2] zXalolasNalaoEalaNelaNaeNaslaNeNaNalaoNaEs NeNe)

DIMENSTION AREA(MYELEM), AWID(MXELEM), C(MxELEM,MAxCON),
ICPI(MXELEM, MAXCON)Y, DFZ(y), PWID(MXELEM), PXSAR(MXELEM),
RYSET(3), XSAREA(MXELEM), JELP(MXELEM), HEQXS(MXELEM), TMASS(7)

PX§ = 0,
X§ = 0,

DO (I=1,NELEM) XS 3 X3 ¢ XSAREA(I)
DO (Te1sNELEMP) PXS = PXS ¢ Px8AR(I)
DO (I=1,NELEMP+])

. DO (Jzi,MAXCUN)

CPLL,J) = C(1,J)

FIN

v L]
L] 0
O'VFIN
RATIOD = PAS/XS
CALL EQUPXS(PXSAR, PWID, PDELZ, XSAREA, NELEM, NELEMP, RATIO,
TIELP, HENXS)
00 (Ksi{,MAXCQON]
. TMagS(k)=0,
., CTzCP(2,K)
« CH=zCP(1,Kk)
« NELMHT={
« CMASABR(CT+CB)/2,+PXSAR(L)
. CMAsHBzO,
. DO(]=21,NELEM)
o o NELMTP=IELP(])
N NBSNELMIP
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00054 . o NUzNR4#1
00055 . . FIzNR«PDELZ

000Sh e o FHSETePDELZ

00057 s o CIzCP(NT,K)

00058 s o CHZCP(NB,®)

00059 e o HEL3IMEQXS(I)

00060 e o FACIS(HEL-ER)/PDELZ

00061 e o FAC2S(EYT-HEL)/PDELY

00062 e o+ CTOP=CT4FAC14CRsFACR

00063 v o CMASATG(CTACTUP)/R2 , #PWIDINB)R(ET=HEL)
00064 e o CMASBY=Z(CTOP+CB)/2,4PwlID(NB)a(HEL=EH)
00065 e o INDICENELMTIPeNELMABT

00066 . o CMASS=Q,

00067 « o TFCINDIC,EWG, () CMASS=CMASBTLCMASAR
00068 e o JFOINDIC,GT,0) CHMASSECMASBT +CHMASAD
00069 « o IFCINDIC,GT,1)

00070 e o o DO(JISNELMATHI, NELMTP=])

00071 o e & s CTECP(J41,X)

00072 v e+ « o CB2CP(J,K)

00073 v ¢ s+ o+ CMASSECMABS¢PXSAR(J)*(CT+CBY/2,
00074 o s s seefIN

00075 e o eseFIN

00076 e o TMASS(K)IETMASS(K)4CMABS

00077 C e » NODAL VALUE IN BOTTOM ELEMENT

00078 . . WHEN(I EQ,1)

00079 e« . WHENC(K,NE,T)

00080 c s s e »

00081 ¢ e o s e« SAND SILT CLAY

00082 o e e e

00083 e« e 8 WHEN(K,LT, )

00084 e o« o o o COEF =0,

0008% e o+ s & o WOVSET(K)SAREAC(1)/(AWID(1)*ALEN)
00086 o o o+ v o FEZI=20FZ(K)

00067 L] [ ] [] ’ ...FIN

o088 C . e s

00089 o e » o o POLLUTANT ASSOCIATED WITH SAND SILT CLAY
00090 ¢ ¢ e e

00091 e + o o ELSE

00092 e e« o o o COEF =0,

00093 e s+ s 4 o WSIVSET(K=3)#AREA(1),/(AWID(1)*ALEN)
00094 (] . » . . EZ:“‘Z(K‘S)

Oooqs . * L ] L] "!FIN

00096 C e e o »

00097 c . e - . NOTEP CMASS IS IN (KG/M)

00098 ¢ e e

00099 e+ s o C(1,K)m(2,+CMASS/XSAREA(1)~COEFADELZ/EZ)/(2,=WS4DELTZ/EL)
00100 v s e« o CU24M)z2, ACMASS/XSAREA(1)=C(1,K)
00101 e o v seeFIN

00102 C v e e

00193 o e« o o UISSOLYED POLLUTANT

00104 ¢ . v .

00109 s e+« o ELSE

00106 « s+ e« s CUO1,XK)ECMASS/XSAREA(])

ooto07 . . . . c(al")=C("K)

0010R v 0 e eelFIN

00109 e v eeeFIN
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00110 C ¢« o NUDAaL VvALUES ARUVE BOTTOM ELEMENT

00111 + o ELSE C(I*1,K) = 2,2CMASS/XSAREA(T)=C(],K)
00t12 s o CMASABICMAZAT

00113 e o CMASBBZCMASHT

00114 e« o NELMBY=NELMTP

00115 s eseflN

00t16 eayfFIN

0 oitL7 RETURN

0o0tis END

(FLECS VERS]ON 22,464)
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00not
00002
00003
00004
0000S
00006
00007
0000R
00009
00010
00011t
00012
00013
00016
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
0002%
00026
00027
00028
00029
00030
00031t
00032
00038
00034
00035
00036
00037
00038
00039
00040

SUBKHOUTINE RPTERR(NUMERR, HLDERR, FERROR)

THIS KOUTINE |S RESPONSIRLE FOR REPORTING ANY INPUT EFROURS
UNCOVERED BY THE INPUT ROUTINES AND DETERMINING THEIR SEVERITY,

CALLED bYs SERATRA, SiRTUP

s XeaXaNeRaNel

BYTE HLDERR(100),BUFF(R0,2)

[n)

LOGICALA| FERROR

CALLED BY: SERATRA

X aNel

OPEN{UNIT®) 0, NAME= 1 GERATERR ,MgG', TYPES'OLD', ACCESS=*DIRECTT,
§ FORMe'FORMATTED? ,MAXREC=2200,RECORDSIZE =RV,
2 ASSOCIATEVARIABLE=III,READONLY)

NUMwW=z0

NUMF =0

WRITE(6,4)

DO (1=1,NUMERR)

s IND2(HLOERR(I)=1)22+}
READ(10YIND, 1) (RUFF(K,1),X=1,80)
INDZIND Y
READ(IOYIND, 1) (PUFF(K,2),XK2},80)
IF(RUFF (1,1),EQ,'w!' I NUMNENUMK 4
IF(RUFF 1, 1) ,EQ, "FYINUMFENUNF 4+
WRITR (0,2) ((BUFF(K,J),XK21,80),J%1,2)
..'FXN

WRITE (69 3INUMW,NUMF

CLOSE(UNIT=10)

[F (NUMF ,Gf, 0) FERROR ® ,TRUE,
RETURN

* @ 2 o s o

FURMAT (8DAL)

FORMAT(LHOeAY42X)321,3X,76A1/10X,80A1)

FORMAT(Z7/,10%,15," WARNING DIAGNOSTICS'/11X,1S5,' FATAL ERROR(S)?H)
FORMAT('"/&anenx DIAGNOSTIC SUMMARY wasanit)

E W -

END
(FLECS VERSION 22,48)
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00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
000l
00012
00013
000t
00015
00016
00017
00018
00019
o0vn20
00021
00022
ovoel
00024
00025
00026
00027
0goea
00029
00030
00031
00032
00033
00034
0003%
00036
00037
00038
00039
00040
00041
0004
00043
0004y
00045
00046
00047
00048
00049
00050
00051
000S2
00053

(YIRS YR L ALY PRS2 222 2

SUBROUTINE SaND(ABAR, ALEN, AREA, B, 801V, CCIN, DELTD, DELZ,
DENS, D50, HRAD, NBED, NELEM, POR, QHIN,
GHOUT, SCSHR, SLOPE, SMgTH, STRESS, TEMPR,
VSET, VOL, XYSD, DEPO, [LAYR, 8V, SR,
XNT, ColLD, C, CROSEC, B8wlD, ECHOT7, SCOUR)

BN -

THIS SUBROUTINE COMPUTES THE SOURCE/SINK TERMS REQUIRED FOR
SCOUR/PEPUSITION OF SAND, TRANSPORT CAPACITY IS CALCULATED
ONCE PEk SEGMENT,

INPUT PARAMETERSS
ABAR e AVERAGE VERTICAL PROJECTION AREA

ALEN e SEGMENT LENGTH

AREA = ELEMENT (REAL) VERTICAL PROJECTION AREA ® DATA NODES
B « BED COUNDITJONS

BDIy o STAMDARD REDU LAYER THICKNESS

BW]D e REAL WIDTH AT CROSS~SECTIQON BREAK POINTS
o e WATER CONDITIONS

CCIN e CUNCENTRATIUN OF INFLOW

CRUSEC « TOTAL CROSS=SECTIONAL AREA, Mas

DELID o TIME STEP (DAYS)

DELZ = STANDARD ELEMENT THICKNESS

DELZIT « THICKNESS OF THE TOP ELEMENT

VENS » DENSITY

DS w MED]IAN BED SEDIMENT DIAMETER (METER)
HRAD = HYDRAULIC RADJUS

NRED « NUMBER UOF RED LAYERS

NELEM « NUMBER OF ELEMENTS

POR = PUROSITY

GMIN e INFLOW D]JSCHARGE

QHOUJ  « QUTFLOW DISCHARGE

SCSHR o CRITICAL SHEAR STRESS FOR SCOUR

SLUPE e« ENERGY QR RIVER HEN SLOPE

SMETH o METHOD 10 BE USED WHEN COMPUTING SAND CAPACLITY (BYTE

Ty TOFFALETTI'S METHOD
=C3 COLHY''S METHOO
STHESS « BED SHFAR STRESS
TEMPR e WATER YEMPERATURE
vSeT e PARTICLE SETTLING VELOCITY
VoL » VULUME
XYs0 « THICKNESS OF T1OP HED LAYER
QUTFiIT PARAMETERS
ILAYR « NU, OF BED LAYERS AFFECTED AY SED, DEPOSITION AND ER

SO = DEPOSITION RATE, (KGIPC)/H#a3/NAY)
SR = EROSIQN QATE, (KGIPCl/Mee3sDAY)
XNT « WEIGHT UF TOP BED SEDIMENT LAYER, (KG/M##2)

PEPU = AED DEPOSITION RATE (KGIPC]/M2/DAY)
SCOUR « BED SCOUR RATE (KGIPCI/M2/DAY)

CALLED BY1 TRANSP,
CALLSt TOFFaL, coOLAY

DO OO NN O OO0 NN AN OO OO0 ONNNONOOONMO0

INCLUDE TELMSIZ,PRMY
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00054
0005%
00056
60057
00058
00059
00060
Q006!
00ne2
00063
00064
000695
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00n7e
00077
00078
00079
00080
00081

0008¢
00083
000840
00085
00086
oova?
00088
00nB9
00090
00091

00092
00093
00094
0009S
00096
00097
00098
00099
00100
00101

00102
00103
00104
0010%
00106
00107
00108
00109

o

oOoMD

OO0

[aXeNalel

[V RN~ VR g

BYTE SMETH

LOGICAL«)l FERROR, ECHOT?

DIMENSIUN ABAR(MXELFM), AREA(MXELEM), B(MAXLEV,MAXCONa1),

COLO(MXELEM, MAXCON), CCIN(MXELEM, MAXCON), DENS(3),
QHIN(MXELEM), QHOUT(MXELEM), SCBHR(3),
SO(MXELEM,8), SR(O6), VSET(3)e XNT(3), EE(MXTLEM),
ILAYR(3), C(MXELEM,MAXCON), BwID(MXELEM),
DEPO(6), SCUURI(S)

INITIALIZE SCALAR AMD ARRAY VARIABLES
TLAYR(t) = ¢

R$=20,0

C3=0,0

DEPO(1) =00

DEPO(Y) z9,0

SRC N
G31 = o,
QTQY = ¢,
S5RU1)Y=0,0

2 0,0
0
4

SR(4)=0,0

SCOUR(1)s 0,0

SCOUR(UYZ 0,0

RATE =z ¢,0

VPCROS = ALEN #* BWID(!L)
VOLUME = CROUSEC +« ALEN
DU (Kzf, NELEM)

.

80(K,13%0,0
SD(K,4)30,0

veoFIN
XNT(3) = 0,
1F (NBED NE, Q)

XNTCLY2(1,0=PORY/(B(NBED, 1) /DENS(1)*BINBED,2)/DENS(2)+
B(NBED, 3)/DENS(3) 1 aXYSO*B(NBED, 1)

veoFIN
1F (ECHUT)

® ® @ ® ® & ® 2 ° % & % ® o v o

CALCULATE ACTUAL SAND TRANSPORY WITHIN THE RIVER REACH, SRC(XG/DAY)

NOTE3 CCIN 1S A TIME AVERAGED WDUANTITY, COLD I8 NOT, AN
ITERATIVE LOOP I8 CALLED FOR WHERE SRC IS UPDATED uUNTIL
RESULTS ARE UNCHANGED,

DO (Ix=),NELEM)
o SRCESRCHUHINCIXIA(CCINCIX, 1) ¢CCIN(IX+1,1))/4,

« NATATEQUOTE(UHINCIX)+GHOUT(TIX)) /2,
."FIN

17T IS IMPLICITLY ASSUMED IHAT A DOWNSTREAM COURANT NUMRER
AT OR MEAR UNJTY 18 EMPLUYED IN THIS ANALYSIS
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00110
001141
00tie
001143
00114
00115S
00118
00117
00118
00119
00120
00121
00t22
00123
0012¢
001283
00126
00127
00128
00129
00130
001431
00132
00133
00134
004535
00136
00137
00138
00139
ga14¢
00141
00142
00143
00tay
00145
00146
0o0ju?
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
o016l
00162
00163
00164
0016%

c
C

aNeBalNg!

OO0

V. RaleaNal

(=]
(=1

=D -0 00

wv
(=]

WSS E A S s eSS s E A e e e s s 4SS S A e S 8 e a8 A e e T A e S PSP B S S WP 8 e ® s a e e a

CALCULATIQNS OF STREAM CAPACITY FOR gAND
SELECT (SMETH)

. ('TY)

L] .

e o+ THE TJOFFALETI TECHNIOQUE MAY NOT BE WELL SUITED FUR CHANNEL

¢ o« CROSS=SECTIONS WHICH DIFFER MARKEDLY FROM RECTANGULAR,

. L4

« o CALL TUFFAL(ALEN, DS, GSI1, HRAD, GTOT, SLOPE, TEMPR, VOL, VSET,
e GSY, G8M, GSL, 6SB, YU, YM, YL)

. cllFIN

. (ICI)

« o CALL COLBY(ALEN, C, DELZ, DSO, HRAD, NELEM, QTQT, TEMPR,

. . VOL, GSI,» FERROR)

« o LF{FERROR)

« o+ o« CALL TUFFAL(ALEN, DSO, GSI1, HRAD, QTOT, SLOPE, TEMPR, VOL, VSET,
e o s GSU, G5M, GS{, G658, YU, YM, YL)

e« o o+ FERROWH = ,FALSE,

L] . 'QnF‘N

] ...FIN

OOIFIN

GS1 = GS] + BWID(NELEM ¢+ 1)

DETERMINE |F DEPQSITION, SCOUR, OR NEITHEF OCCURS,

DIF ® GS1 < §RC

IF (LIF) S50, 100, 1S0
Sannp WITHIN THE WATER COLUMN EXCEEDS CAPACITY « DEPOSTTION OCCURS

DEPQO(1) = «0LlF/ AREA(1)
RAJE ® »DJF/VYOLUME
ILAYR{L1)} 3 ~}

DO (X2}, ,NELEM)

« S8DtK,1) = RATE

VULK 3 ABAR(K)aDELZ

L)

« SEO=OHIN(K)I®(CCIN(K, LJ¢CCIN(K*1,1))74,+QHUUT(K)2COLOIK,1)/2,
« CUNTZQHIN(K)w(CCIN(R,U)4CCIN(KS1,4))74,+4GHOUT(K)2COLD(K,4)/2,
. RATEX 3 RATE « VOLK

« SU(Ksd) = RATEK » CUNT/SED/vO(K

s DEPO(4) 3 DEPO(U)+SO(K,4)aAVOLKZAREA ()

OQQFIN

RE TUHN

CAPACITY FQUALS LODAD « NOTHING EXCHANGES
RETURN

CAPACLITY IS GREATFR THAN LyaD « sCQUR OCCURS

DETERMINE WHICH (JF ANY) BED LAYERS ARE SCOURED
TRSUSP = DIF » NELTO

ILAYR(1) = 0
IF (NBED,EG,U) GU 10 200
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001066 . DO (K31,NBED)

00167 e o NE E NBED « K ¢ |

00168 e o TUENS = (1,0 ~ POR) 7/ (BINB,1)/DENS(1) + B(NR,2)/0ENS(2)
00169 e + BINB,3)/DENSI(3))
00170 s o DEL = BOIV

00171 « o« IF (NB,EQ,NBED) DEL = XYSO

00172 « o TINHED = TODENS « DEL » B(NB,1) = VPCRUS
00173 e« o+ WHEN (TRSUSP GE,TINBED)

00174 e o «+ RS ®m RS & TINBED

00175 e o+ o+ C£3 3 CS ¢ TINBED » B(NB,4)

00176 e o » TRSUSP 3 TRSUSP = 1INBED

00177 e o « TINBED 2 0,0

00178 e s o ILAYR(1) = TLAYR(LI) ¢ 1

00179 e o » IJFLILAYR(L),EQ,NBED) GO TO 175

00180 s v wesFIN

00181 « o« ELSE

00182 « o o+ RS 2 RS s THSUSP

00183 e o o C3 2 C5 ¢ TRSUSP *» B(NB,Y)

00184 e « o+ VINBEO 3 TINBED « TRSUSP

0018S « « « GO TO 1753

0086 o o sesFIN

00187 e eesFIN

00188 17% , BSCOURLL) 3 RS , DELTD/ AREA(1)

00189 . SCOUR(4) = CS /7 OELYD/ AREA(])

001990 « XNT(1) = TINBED /s VPCRO3

00191 « SR(1) a3 RS /OELTD / VOLUME

00192 « SR(4) = CS / DELTD 7 VOLUME

00193 e FIN

00194 2¢0 RETURN

00195S END

(FLECS VERSION 22,46)
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I TR Y YR P ARSI IR R R AL L K 20 L 2

00001} SUBROUYINE SAVEIT(R, BDIV, BED, ELEV, C, DELZ, NHED,
00002 NELEM, NXEQ, RESELN, STRESS, xYs0,0LDC,
00003 2 ALEN,QRIN,QGHOUT,CCIN,OV,AW]D,BWID,vSET,DENS,DELTD,DFZ,
00004¢ 3 PUR, TBED)

0000S C

00006 c THIS ROUTINE WRITES THE SIMULATION RESULTS TO THE RESULT FILE
00007 C (LUN 3) THAT HAS BEEN OPENED BY SERATRA

00008 C

00009 c FORMAL PARAMETERSS

00010 C B = BED CONCENTRATIONS

00011 c BLIV = STANDARD BED LAYER THICKNESS

00o0te c RED - BED THICKNESS

00033 o c = WATER CONCENTRAT]IONS

00014 C DELZ e STANDARD ELEMENT THICKNESS

00015 C ELEV » SEGMENT ELEVATION (DATUM ELEVATION)

00016 C NBED « NUMBER OF BED LAYERS

00017 C NELEM » NUMBER OF ELEMENTS

00018 C NXEQ * CURRENY TIME STEP (1#a)

00049 C RESELN » WATER SURFACE ELEVATIOUN

00020 o STRESS « SHEAR STHESS

00021 ¢ XYS$Q e THICKNESS OF THE Tgp HED (AYER

00022 C

00023 c CALLED 8Yy SERATRA,

00024 C

0002% INCLUDE 'ELMSIZ,PRM!?

00026 o

00027 INTEGER®*U4 NXEQ

00028 c

00029 DIMENSTUN B(MAXLEV,MAXCON=]),BAVG(MAXLEYY, BEL(MAXLEV)Y,
00030 H CIMXELEM,MARCON), CMASS(MXELEM), CYULM(MXELEM),
00031 2 CTOTL(MXELEM), WELEVIMXELEM), D(MXELEM,MAXCON)
00032 3 ,OHIN(MXELEM) , QHOUT (MXELEM) ,CCIM(MXELEM, MAXCUN),

00033 4 GV(MXELEM) , AWID(MXELEM) ,BWID(MXELEM) ,VSET(3),

00034 S DENs(3), ucxN(MxELEM MAXCUN),QCUYT(MXELEM, MAXCON),
00035 6 CELAV(MXELEM, MAXCON) yQVCEL (MXELEM,MAXCON)»

00036 7 ULDC(MXELEM, MAXCOUN), DF2(U4), QVDIF (MXELEM,MAXCOUN),
00037 8 UTBED (MAXCON) , TBED (MAXCON) ,BAL (MAXCON) ,DIF (MAXCON)Y,
00038 q OCELAV(MAXCONY, TOTOLIF(MAXCON)

00039 DATA EPS1/1,0E-30/

00040 NE(MP{zNE{EMy

0004} NHEDP) = NHED ¢+ |

00042 C

0004y C ars WATER CONCENTRATJIONS wran

00044 ¢

00045 J = NELEM + 1

0004 WRITE(S) NXEQ,J,NHED,ELEV,DELZ,BDIV,XYS0,STRESS

00047 REPEAT UNTIL (J ,ER, )

00048 o« CMABS(J) = C(J,u) + CUJI,5) » C(J,8)

00049 . SUM = C(J,1) ¢ C(Je2) ¢ CCJ3)

00050 « WHEN (SUM _GT, 0,0) CVULM(J) 3 CMASS(J) / 3uUM

00051 . ELSE CVOLM(J) = 0,0

000Se s CTOTLIJ) = CMABS(J) ¢ C(J,7)

00053 « SELECT (J)
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000S4 e o (NELEMa]) WELEV(NELEM#1) = RESELN

00055 . . (UTAERWISE) WELEV(J) 3 wELEV(J+l) = DELZ

00056 e sesFIN

03057 s J 3 d e

00058 eeoFIN

00089 DU(Rzt,MAXCON)

00060 « DOCIZI,NELEM+])

00061 . » WHEN (K LE, 3 ,0R, K ,EQ, 7) D(l,x)3C(],K)

00062 e o ELSE

00063 e o o UCI,x)=0,

00064 e o o LF LCUI,Rne3) GV, 1,0E=10) D(I,K)=CL(I,K}/C(f,Ke3)
00065 v+ saefIN

00066 e seoFIN

00067 ee FIN

00068 WRITE(S) (WELEV(J),(CCJ,K) Kzs],HAXCON),CMASS(J),CVYOLM(Y),
00069 1 CTOTL(J) ,JaNELEMeL,1,-1)

00070 WRITE(S) ((D(J,K), K3d,86),JENELEMs],1,=1)

00071 C

00072 c thas BED CUNCENTRATIONS a2

00073 C

0oo07u BELEV = (NBEDe1) % BDIV ¢ XYS0Q + ELEV

00075 J = NHED

00076 REPEAT UNTIL (J ,E0, 0)

06017 . BAVG(J) 2 B(J,1)eRA(J,48) ¢ B{J,2)2B(J,5) + BCJ,3)*R(J,H)
00078 e SELECT ()

00079 e o (NAED) BEL(NREQ) =z BELEYV

00080 s » (NBEDet) BEL(NRED=1) = HELEV - XYSO

00081 . (UTHERWISE) REL(J) = BEL(J+i) « BDIV

00082 e eesF1IN

00083 o 4z Jel

00084 veofFIN

00085 W“iIE(S) (BELCJ) s (R(JyK) )Kmy ;MAXCONCL) o AYGUJ),JaNBED,1,=1)
00086 c axa ELEMENT MASS AND CONVECTED MASS awns

00087 D0 (J=1,MAXCON)

00088 « UOCELAV(J) = 0,

00089 . CELAVINELMPL,J)=0

00090 s WCIN(NELMPY,J)=0

0009} . WCUUTINELMPL,J)=0

00092 s DOCI =1,NELEM)

000953 e o VOLZAWID(l)eNELZeALEN

00094 e o X5TAWID(I)0ELZ

00095 e o VPXSZAWID([)#ALEN

00096 « o ULMEAN 3 (OLOC(1,J) + OLDCC(I+t,Jd))r2,

00097 .« CMEANI(C(l,d)tC(l¢1.d))/2,

00098 e o CELAV(I,J)2VOL#CMEAN

00099 . e NCINCL,J)2QHINCT )« (CCIN(T,J)+CCIN(I+1,J))/72,+DELTD
00100 e o RCOUT(TI,J)=RHOHT(L)*DELYD« (CMEANS(OLDC(I,d)+0LDCY+10JY)V2,072,
00101t . o CELAVINELMP| ,J)=sCELAY(NELMP1,J)+CELAVY(I,J)

00102 e o UWCOININELMPL,J)zNCIN(NELMPL, J)+QCINC]I,J)

00103 e o RCHUT(NELMPY,J)=GCOUT(NELMPY,JYs0COUT (I,J)

00104 « o« ULELAV(J) = QCELAVIJ) ¢ OCMEANWVYOL

00105 e o KzJ

00106 e o TF(J 6T, 3) K=zJe}

00107 s o WHEN (x ,tQ, 4) WS8S=0,

0010AR e o+ ELSE WSEVSEI(K)

00109 e » MREN(I LEWG, ') QVCBIMzAV(1)#(C(1,J)¢0LDC(1,J))72,
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00110
001tt
0o01te
0011}y
060114
0011s
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
0012s
00127
00128
00129
00130
00531
00132
00133
00134q
0013S
00136
00137
00138
00139
00140
00141
00142
00143
Qotad
0014%
001ub
0014y
00148
00149
00150
00151
no1Se
00153
00154
0015S
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165

i

.
.
.
L]
*
L]
*
L]
.
.
.

.
.
*
*
.
.
*
.
*
.

L}

FIN

E

26-MAR-8] 12127103 PAGE 00Qu}
LSE QVCBIMz(V(I)eWS#BWID(I)»ALEN)*(C(1,J)+0LDC(],J))72,

WHEN (1 ,EQ, NELEM)

E

GVCTOPSQV (MELEM§) % (CINELEM#1sy) +OLDC(NELEMS1,J))/2,
LFIN
LSt

GVCTOPZ(QY (T+1)wWSaBWIDCI+1)AALEN) #(CCL+1,3)+0LDC(INY,d))7/2,
eoFIN

OVCEL(T,J)2(QVCRTM=RQYCTOP)*DELTD
OVOIF(1yJ)= DFZ(K)ADELTONAWID(T)wALENR

(
E

COLpi,J)eCCT,J3)+0LDCCIs1,d)0L0C(I,J )1/ (2,sDELT)
IN

CARR s R A b AR AR AR AR RN R A RN O R AR AR RN R R AR R R RN A AN AR R AR A AR RO A AN kAR AN kA Ay
CHANGE 3/26/81)

c
C

c

voLuME=0,0
DO (Jet1,NELEM) VOLUME=VOLUME ¢AWID(J)I*DEL 7 2ALEN
WRITE(S)VOLUME

CAR AN RN RN AR AN P O R A NN AR Rk A O AR AR A AR RN AN g ah b a ANt R bk d bbby
WRITE(SICICELAV(I,X), X321 ,MAXCON) , JENELYPY ) ,e])
WRITE(SI({UCIN(J,K),K3] ,MAXCON),JNELMPL, 1 ,=1)
WRITE(S)(LRACOUT(J,K) Kzl ,MAXCOND , JENELMPL, L, 1)
WRITE(S)((UVCEL(J,K),Ke1,MAXCUN), JENELEM,1,=1)
WRITE(SIC(GVOIF(J, K}, K1 yMAXCOM) yJINELEM, 1sv])

aNeNe]

DU (J=t,MAXCON)
BAL(J) 3 QCININELMPI,J)=QCUUTI(NELMPI,J)+0CELAV(J)
DIF(J) = CELAY(NELMP},J)=BAL(J)

veofFIN

TBAL=0,
T01F=0,
DO (J=asMAXCON)

THAL = TBAL ¢ BaAL(J)
TOIF = TDIF ¢+ DIFC(Y)

.

esoFIN

WHRITE(5) (BAL(J),Ja1,MAXCONy, TBAL
WRITE(S) (DIF(J),Jel ,MAXCUN),TDIF

ate BED BEDIMENT AND CONTAMINANT (G, PC)/ELEMENT aas

DO (J=1,MAXCON)
UTHEL(J) = TBEODCJ)
IBED(J) = 0,

¢ % ® 8 o n va o D<o aa

W FIN

PXSaBw D)) 2ALEN
U (J=s1¢MAXCON=1)

00

® o ® & & % e o

(
W

.
E

1=1,NBED)

HEN (J LT, 4)
ONSITYZ(1,0«PAR)/(B(L,1)/DENS(1)#B(1,2)/DENS(2)+B(1,3)/DENS(3))
OEL=B0)V
IF(I.,Eq, NAFD) DEL=XYS0
VOL=DEL#*VvPXS
CELAVII JI=B(I,J)AVOL*DNSTTY

o oFIN

L8E CELAV(I,J)YZCELAV(I,Je3)%8¢1,4)

135



(FLECS VERSION 22,48) 26=MAR=81 12127103 PAGE 00004

00166 TBED(J) = TBED(J) + CELAV(1,J)

v *
00te? v eeseFIN
00168 eseoFIN
00169 WRITE(S) ((CELAV(J,K),K2},MAXCON=}),JxNBED,)},=})
00170 PO (J=4,MAXCON=})
00171 « TVBED(MAXCON) = THED(MAXCON) + THED(J)
00172 sooFIN
00173 WRITE(S) (TBED(J),Ja,MAXCON)
00174 DO (Js1,MAXCON=1)
00175 « TOTOIF(J) 3 TYBED(J) = OTBED(J) ¢+ DIF(J)
00176 vo s FIN
00177 TUTDIF(MAXCON) 3 TBEN(MAXCON) « OTBED(MAXCON) ¢+ TDIF
00178 WRITE(S) (YQIDIF(J), =1 ,MAXCON)
00179 RETURN
00180 END

(FLECS VERSION 22,46)

136



(FLEC3 VERSIUN 22,.46) 28e.JAN=A2 10324134 PAGE 00001

00001
00002
00003
00004
0000S
60006
00007
00008
00009
n0010
00011
00012
00013
00014
0001S
00016
00017
00018
00019
00020
00021
00022
00023
00024
0002S
00026
00027
00028
00029
00030
0003¢
00032
00033
00034
60035
0003s
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
0004A
00049
00050
000S1
00052
00053

(9] (2] OO0 0000O0000

o000 00

s NeNeXaNuNa¥el

SUBROUTINE SELDAT(DECAY, DEMS, DFZ, OGIAM, DSHR, DSO, ECHO,
1 ERODE, HLDERR, NUMERR, SCSHR, SORBK, VSET,
2 LSORB)

THIS SUBROUTINE 13 RESPNNSIBLE FNR READING AND PROCESSING THE
SEDIMENT CHARACTERISTICS,

FORMAL PARAMETERS?
DECAY « DECAY PARAMETERS

DENS = SPECIFIC WEIGHT

DF2 o VERTICAL DIFFUSION COEFFICIENTS

DIaM o PARTICILE DIAMETERS

DSHR = CRITICAL SHEAR STRESS VALUE FOR DEPOSITION
DSO = MEUTAN HED SEDIMENT DIAMETER

ECHO e LINE PRINTER ECHN CONTROL VARIABLE (Lw#i)
ERODE « ERUDABILITY

HI.DEKR = HOILBING ARRAY FOR ERROR NUMBERS (BYTE)
NUMERR = NUMBER (OF INPUT ERRORS

SCSHR = CRITICAL SHEAR STRESS VALLUE FOR SCOUR

SORBK e ADIORHBTINN VALUES
DSORR = DESORPTION VALUES
VSET w VERTICAL SETTLING VELOCITIES

CALLED BY1SERATRA
CALLES) PUTERK

BYTE HLDERR(100)
LOGICAL®| ECHY

DIMENSIOM DECAY(6),NDENS(3),NFZ(4),DTAM(3),03HR(3),ERODE(S),
1 SCSHR(3),S0RAK(9),D50RR(9),VSET(3)

eeeo PARTICLE SETTLINE VELOCITY (M/SEC)

CDL. 1‘10'...VSET(1)0¢0.8‘ND SETTLING VELOCITY
11020, ,,.VSET(2),,4.8ILT SETTLING VELOCITY
21230, ,,VSET(3),,44CLAY SETTLING VELOCITY

REAN(L1,1) (VSET(1),I31,3)

IF (ECHO)

e WRITE(H,2)

e WRITE(6,12) (VSET(I),124,3})
sesfIN

eos o JENSITY (KG/M2a3)
COL, 1=10,,,DENS(1)4ea PDENSITY OF §SAND
11020, ,,MENS(P)eesPENSITY OF SILT
21230, ,,,0ENS(3),,,PENSITY OF CLAY

READ(C1,1) (DENSC(1),131,3)
1F (ECHO)
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00054 « WRITE(H,3)

000S5S « WRITE(6,12) (DENS(I),I=1,3)

00054 eeoFIN

99057 IF(DENS(1) LLE, 0,0) CALL PUTERR(17,NUMERR,HLDERR)
00058 IF(DENS(2) LE, 0,0) CALL PUTERR(18,NUMERR,HLDERR)
00059 IF(DENS(3) ,LE, 0,0) CALL PUTERR(19,NUMERR,HLDERR)
000A0 C

0006} c ese s DIAMETER (METERS)

000642 c

00063 c COLe 1%10,0¢e0lAM(1)a0e DIAMETER OF SAND

00064 c 11920,,,.DIAH{2)aqsoDIAMETER OF SILT

000465 C 21e30,,,,014M(3),,,,PIAMETER OF CLAY

00066 c 31080 4440050 000s0esMENTAN BED SEDIMENT DIAMETER
00067 c

00068 READ(1,1) (DJamM(]l),1%1,3),050

00069 IF(ECHU)

00070 « WRITE(G6,a)

00071} o WRITE(®,12) (DIAM{I),13},3)

60072 « WRITE(6,13) LSO

00073 esoFIN

00074 IF(DLAM(Y) LE, 0,0) CALL PUTERR(20,NUMERR,HLDERR)
00075 IF(DIAM(2) ,LE, 0,0) CALL PUTERR(21,NUMERR,RLDERR)
00076 IFCOTAM(3) ,LE, 0,0) CALL PUTERR(22,NUMERR,HIL.DERR)
00077 c

00078 c esseCRITICAL SHEAR STRESS FOR SCOUR (KG/M#a2)

00079 c

00080 o COL, 1e10,,,,3C8HR{1),4.,.CRITICAL SHEAR STRESS FOUR SAND
0008} c 11220,4¢¢SC8HR(2) 404 CRITICAL SHEAR STRESS FOR SILT
000832 C 21230, 4¢e3C8HR(3) (4o CRITICAL SHEAR STRESS FOR CLAY
00083 c

00084 READ(1,1) (SCSHR(I),1=1,3)

00085 1F (ECHO)

00086 » WRITE(6,%)

QUOB7 o WRITE(O6,12) (8CSHR(I1),1%1,3)

000A8 ceoFIN

00089 IF(SCSHR(1) ,LE. 0,0) CALL PUTERR(26,NUMERR,HLDERR)
00090 IF(SCSHR(2) ,LE, 0,9) CALL PUTERR(27,MUMERR,HLDERR)
00051 IF(SC3HR(3) ,LE, 0,0) CALL PUTERR(2B,NUMERN ,HLDERR)
00092 C

00093 ¢ eseeCRITICAL SHEAR STRESS FOR DEPNSITION (KG/Max2)

na094 ¢

0009 ¢ COU, 1a10,,,,08HR(1),,,,CRITICAL SHEAR STRESS FOR SAND
00096 C 1120, , ¢ JDSHR(2) (0o CRITICAL SHEAR STRESS FOR SILTY
00037 ¢ 2130, ,,,0SHR(3) ,0eo CRITICAL SHEAR STRESS FOR ClLAY
00098 C

00099 READ(LI,1) (DSHA(1),1a1,3)

60100 {F(ECHO)

00101 s WRITE(6,6)

00102 o WRITE(6,12) (DSHR{I),I21,3)

00103 enoFIN

00104 IF(DSHR(1) (LF, 0,0) CALL PUTERR(29,NUMERR,H| NELR)
0010S IF(NSHR(2) LE, 0,0) CALL PUTERR(30,NUMERR,HLDENR)
noine IF(OUSHR(3) ,LE, 0,0) CALL PUTERR(31,NUMERR,HLDERR)
00107 C

00108 c 0ee e ERNDABILITY (KG/Mrx2/8EC)

00109 o
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00110 C COLy 1230,,,.ERODE(1),,,,ERODARILITY OF SaND

00111 C L1220, 44 ENOIE(2) 40 o ERUDARILITY 0OF SILT

00t12 (% 21230, 4, ,ERO0DE(3) 444 ERUNABILITY OF CLAY

001t} [o

Q0114 READ(1e1) (ERUVDE(IY,IZ1,3)

00115 IF (ECHO)

00tle . WRITE(6,7)

Qott7 « WRITE(6,12) (ERQDEC(I),121,3)

00118 seoFIN

00119 [FCERUDE(L) L LE. 0,0) CALL PUTERR(32,UMERR,HLDERR)

00120 IF(ERUDE(2) LE., 0,0) CALL PUTERR(II,NUMEHRR,HLDERR)

00121 IF(EROUDE(3) ,LE. 0,0) CALL PUTERR(34,NUMERR,HLDENA)

00122 c

00123 c eeeoo VERTICAL DIFFUSION COEFFICIENTS (Mwn#a2/SFC)

00124 C

00125 c COLe 1m10,,,,0FZ(1),,4 COEFFICIENT FOR SAND

00126 C 11220, 4¢4PFZ(2)eeeCOEFFICIENT FUR SILT

00127 C 21230, ,4,0FZ(3),44CNEFFICIENT FOR CLAY

00128 c 312080 ,44¢FPF2C4)4444COEFFICIENT FOR DISSOLVED CONTAMINANT
00129 C

00130 READ(1,1) (DFZC(I),1Im1,d)

00131 IF(ECHO)

00432 e« WRITE(6,8)

00133 e WRITE(6,12) (DFZ2(1),1I=1,3)

no13y4 e WRITE(L,14) DF2(4)

00135 seoFIN

00136 c

00137 C eee o ADSURBTION VALUES (2 CARDS)

00138 [

00139 9 CARD 1

00fa9 c COL, 1210,463eSNRBK(1)444,KD VALUE WITH SAND (Maa3/KG)

00141 C 11920 ,,0050RHK(2) 4,4,40 VALUE WITH SILT (Mex}/KG)

00142 C 21230, ,,5RBK(3) ,,4,KN VALUE WITH CLAY (Ma#3/KG)

00143 C 31mU0,,4«30RBK(4),,,,SUSPENDED SAND MASS TRANSFER RATE (1/8
po14aa C 41250,,0.50RBK(5),,,,SUSPENDED SILY MASS TRANSFER RATE (1/8
00145 % S1260,,030RBK(6),,4,SUSPENDED CLAY MASS TRANSFER RATE (i/S
00146 C 61mT70,,0e3NRAK(7) 444,BED SAND MASS TRANSFER RATE (1/8EC)
00147 c Ti1=BO0, .0 SNRAK(B),,,,BED SILT MASS TRANSFER RATE (1{/8SEC)
00148 C CARD #2

00149 C COL., 1=10,,,.50R8BK(9),,,,BED CLAY MASS TRANSFER RATE (1/SEC)
00150 c

00151 REAN(1,1) (SORBK(1),131,9)

noise C

00153 c ees s DESUORPTION VALUES (2 CARDS)

00154 C

00155 C CARD #1

00196 c COLe 1210,,,eD30RAR(1),,,4,K0 VALUE AITH SAND (Mea3/KG)

0017 c 11220, ,¢.08S0RBL2)san oKD VALUE WITH SILT (Man3/kG)

00158 C 21230 ,40eUSPB(3) a00eXKDl VALUE WITH CLAY (M®a3/KG)

00159 o 310, ,,D80RB(U),,46,SUSPEMDED SAND MASS TRANSFER RATE (1/S
00160 C U1e50,,,.080RB(S) ,,4,3USPENDED SILT MASS TRANSFER RATE (1/8
00161 c 51260,,0eDSURB(E),y¢4,SUSPEMDED CLAY MASS TRANSFER RATE (1/§
00162 c 81270,,0eD80RB(T)qaeBED SAND MASS TRANSFER RATE (1/SEC)
00163 c T1280,,,s08NRR(8),,4,BED SILT "“ASS TRANSFER RATE (1/5EC)
00164 (o CARD #2

00165 o COle 1%10,,,eDSNRHB(9),,,,8ED CLAY MASS TRANSFER RATE (|/SEC).
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0vle66 [

00167 READ(1,1) (DSNRM(1), Ixz1,9)

00168 IF (ECHO)

00169 « WRITE(H,9)

00170 « WRITE(H,12) (SNRAK(I),[(31,3)

00171 s WKRITE(H,15) (SOPRK(1),I=24,9)}

00172 « WRITE(G,16)

00t73 o WRITE(6,12) (OSGRB(I),I={,3)

00174 o HWRITE(6,15) (DSURB(I),T124,9)

00178 eooFIN

00176 c

00177 C eesosoeDECAY PARAMETERS (2 CARDS)

00178 c

00179 c CARD =}

00180 C COLe 110,44 NECAY(1),,,,RANDIONUCLIDE DECAY (1/SEC)

00131 c 11920, ,0eDECAY(2) 0, TUTAL DECAY, SUM OF ALL DEGCHY EXCEPT
00142 c FOR RADIONUCLIOE DECAY, IF GIVEN, THE
00183 [ REHAINING PARAMETERS ARE NUY T0 RE
00184 o SUPPLLED, PESTICINE ONLY (1/8€C)
00185% [ 21930,,,.DFCAY(6) 44, VOLATIZATIUN DEGRADATIOM RATE,

00184 o PESTICIDE NMLY (1/8EC)

00187 € 3140, ,0ePH g00rnsessDEGREE OF ACIDITY OF ALKALINIYY
001R8 c 41@50, 0eAKAyeo0s0eseSECOND ORDER ACIN RATE CUNSTANT
00189 C FOR HYDROLYSIS

00190 € S1%80,000eA By e0neness SECOND URUVER BASE RATE CUNSTANT
00191 c FIR HYDROLYSIS

00192 ¢ 61%70,000AKNgosanneeeSECAND ORDER RATE CONSTANT OF NEUTROL
00193 C REACTION wlTH WATER

0vi9a ¢ T1@80 00 eAKUX s g00neesSECOND ORDER RWATE CUNSTANT COF FREE
0019S C RADICAL OXYGEN FOR OXIDATION

00196 c CARD #2

00197 € coL 1210, 00eRD2 ¢ coesees o CONCENTRATION OF FREE RADICAL OXYGEN
00198 c 11020, 04+ AKBI0, g eaa0sIECOND NRDER RATE CONSTANT

00199 c BIODEGRADATIUN

00200 C 21930, 60eBIOMAS 4043 10MA8S PER UNIT VOLUME

00201 c

00202 REAODCL 1) DECAY (L), DECAY(2),DECAY(6) ,PH AKA, AKB, AKN, AKUX,R02,
po203 1 AKBI(O,BIOMAS

00204 DO (I1=3,%5) DECAY(]) = 0,0

00205 WHEN (DECAY(2) JNE, 0,0)

00206 o IF(ECHO) WRITE(6,10) DECAY(1),DECAY(2)

00207 esoFIN

00208 ELSE

00209 c o kax COHUPUTES DECAY(3) « CHEMICAL OEGRADATION DUE TN HYDROLYSIS
00210 C - DECAY(4) = CHEMICAL OEGRADATION DUE TO OXIDATION
00214 [ . DECAY(S) = BINDEGRADATION saawn

00212 o DECAY(3) m 10,0#x(PHeld 0)%AKA ¢ {0,0nn(wPH)RAKA & AKN

00213 . DECAY(4) m 40X * RO2

00214 o DECAY(S) = AXKBIU 4 BIOMAS

00215 » IF(ECHO)

go02ie o o WRITE(H,11) OECAY(1),PrH AKA,AKB,AKN,DECAY(3),AKOX,RU2Z,DECAY (4),
00217 e o AKBL1O,BINMAS,NECAY(S),0ECAY (6]

00218 e eesFIN

00219 .Q.FIN

00220 C

00221 RETURN
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00222
00223
00224
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
0023S
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
0024s
00247
00248
00249
00259
00251
0n2s2
00253
00254
00255
00256
00287
00258
0vas9
00260
002614
00262
00263
00264
00265
00266
00267
00268

0BTV ELN-O

11

12

13
15

FORMAT(8F10,0)

FORMAT(1HO,13%, "PARTICLE SETTLING VELOCITY (M/SEC)!)
FORMAT(LHU, 13X, 'OENSITY (KG/Man3)t)

FORMAT(1H0,13Y,'DIAMETER (METEKS)!')

FORMAT(1M0,13%, 'CRITICAL SHEAR STRESS FUR SCO/R (KG/M#x2)1)
FURMAT(LHO, 13x, "CRITICAL SHEAR STRESS FNR DEPUSITION (KG/Mua2)t)
FORMATCLIHO, 13X, YERODARILITY (RG/Man2/SEC)*)
FORMAT(IHO, 13X, 'VERTICAL DIFFHSION COEFFICIENTS (Max2/SEC) ')
FORMAT(1HO,13x, YADSORPTIDN K VALUES?)

FURMAT (1RO, 13x, 'DFCAY PARAMETERS'/

1 14X, 1PE12,5, "'y «HADIONUCLIDE DECAY ({/SEC)'/

2 laXsl1PE12,54 "4, TOTAL DECAY (EXCEPT RADIONUCLPE) = (1/8EC)')
FORMATCIHO, 13X, 'DECAY PARAMFTERS'/

14Xs IPEL2,59 ', o KAUIONUCLIDE DECAY (1/SEC)Y/

10X, 1PEL1245, sy eFH = NEGREE OF ACIDITY OR ALKALINITY (PH)'/

14Xs 1PE12,5,'e, o SECUND ORDER ACID RATE CONSTANT FOR HYDROLYSIS!
't (AKA) 'Y

14X, IPEL12,54'4qs IFCOND NANEHR BASE RATE CONSTANT FOR HYDROLYSIS!
' (AKB)*/

14Xs LPE12,5, " ¢4 SECOND ORDER RATE CONSTANT OF NEUTRNL REACTION!
' wITH WATER (AKN)'/
14X, 1PE12,5+ " e CHEMICAL DEGRADATION DUE TO HYPRULYSIS!/
14X, LPE12,5,'.,,SECOND QWNEH RATE CONSTANT UF FREE RADICAL'
' OXYGEN (AXDX)?'/
14X, 1PE12,5, "4, CONCENTRATION OF FREE RADICAL OXYGEN (RD2)'/
14X, 1PE12,5, "4y CHEMICAL DEGRADATION DUE 10 UXIOATINNY/
14X, 1PE12,5,",,.3ECOND ORNER RATE CONSTANT FUR 4I10DEGRADATION!
¢ (AKBID) Y/
14Xy 1PEL2,5, 's0oBI0NASS PER UNIT VOLUME (S10MAS)'1/
14X, 1PE12,5, 4, (HIQDEGRADATIONT/
14X, 1PE12,5, "0y VULATILIZATION')
FORMATC(L1GX, 1PE12,5, ' ¢¢eSAND'/
1 14X, 1PE12,5, "4, SILT'/
2 14X 1PEL2,5,'4,,CLAY')
FORMAT(IUX, 1PE12,5, " ea s MEDIAN RED SEDIMENT DJAMETER')
FURMAT (14X, 1PE12,5Ss"'¢eaDISSOLVED CONTAMINANT')
FORMAT(1H0,13%,'MASS TRANSFER RATES (1/SEC)'/
14X, IPEL2,5s "4 4o SUSPENDED SAND'/
14X, 1PE12,5,"'44SUSPENDED SILT'/
18X, 1PE12,5," .. SUSPENDED CLAY'/
14Xy 1PE12,5, 4o 54ND ATTACHED TO THE RED'/
]
]

VENF AR S HWNE O DN U E N -

18X, IPE12.5, e qaSILT ATTACHED TN THE HED'/
14X, 1PEL12,.5)'eeeCLAY ATTACHED TO THE AE0D!)
FORMAT (1H0, 13X, YDESDRPTIDON KD VALUES?)

TN &N

END

(FLECS VERSION 22,46)

141



(FLECS VERSJON 22,4d06) l3=MAR=81 13129138 PAGE 00001

gonotl
00002
00003
00004
0000S
00006
00007
00008
00009
00010
Qo011
00012
00013
goo0ld
0001S
00016
00017
oonis
00019
00020
00021
00022
00023
00024a
0002s
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
0vo37
00038
00039
Q0ndo
0004t
00042
00043
00044
00045
000ub
00047
0004A
00049
00050
00051
00052
00053

[y
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SUBROUTINE SEDIME(ABAR, ALEN, CCIN, DELTD, I, J)» NELEM,

1 QHIM, QHOUY, @V, SD, SR, ALFA, BETA, VELI,
VEL2, VvS8ET, DELZ, BWID, AWID,DEPTH,
3 BETAL, BETAZ)

THIS ROUTINE CALCULATES COEFFICIENTS OF CONVECTION, DIFFUSION,
DECAY AND SQOURCE TERMS IN THE SEDIMENT TRANSPORT CONVECTION
~DIFFUSIUON EQUATION

INPUT PARAMETERS?®
ABAR = AVERAGE AREA
CCIN » CONCENTRATION OF INFLOwW

DELIN = TIME STEP IN DAYS

DEPIH = DEPTH (OF RIVER SEGMENT

1 = ELEMENT INDEX

J e PARAMETER INDEX

NELEM » NUMBER OF ELEMENTS

QHIN » INFLOW DISCHARGE

GHOUT = UUTFLOW DISCHARGE

eV = VERTICAL DISCHARGE

80 « SEDIMENT DEPQOSITION RATE, (KG/Mas3/DAY)

SR e SEDIMENT FROSIUN RATE, (KG/Maxa3/DAY)
OQUTPUT PARAMETERS
ALFA e DECAY TERM, (1/DAY)
BETA = SQURCE OR SINK TERM, (KG/M#r3/DAY)
RETA] = INFLUENT SOyYRCE TERM FOR THE 1«TH MODE, (KG/Mas3/DAY)
BETAZ « INFLUENT SOURCE TERM FOR THE J+¢leTH NODE) (KG/Mawx3/D
VEL] e FIRST CONVECTIVE TERM, (M/DAY)
VELZ = SECOND CUNVECTIVE TERM, (M/DaY)

CALLED BY TRANSP,

OO OO OO0 OO TN OO0

INCLUDE 'SYIELMSIZ FRM!

c
DIMENSTON ABAR(MXELEM), AREA(MXELEM), CCIN(MXELEM,MAXCON),
i QHIN(MXELEM), QHOUT(MXELEM), AQAV(MXELEM), SND(MXELEM,6),
2 SR(b6}, VSET(3), BAID(MXELEM), AWID(MXELEM)
o

c CONVECTIVE TERM WITH CORRECTION FOR A CONTINUOUS SETTLING FLUX

AQ = Qv

VEL 2 (AQ=YSET(J)*BWID(I)*ALEN)/ABAR(])
AQ = QVIT+t)

VEL2= (AQ-VSET (J)wBWID(I4+1)4ALEN)/ABAR(])

o
o DECAY TERM
o
ALFA = GHOUTC(I) 7/ (ABAR(I) & DELZ)
C
o SOURCE OR SINK TEHRM
[«

RETA=SR(J) = §D(I,J)
BETALZORIN(I)/(ABARCI)«DELZ)+ (CCTINCT,J) /3, +CCINCTIT,0)/6,)
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00054 BETA2=QHMIN(I)/(ABAR(T)I#DELZIA(CCIN(L,J)/76,¢CCINCINL,J)/3,)
00055 RETURN
00056 EnND

(FLECS VERSION 22,408)
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(FLECS VERSION 22 ,86) 28eJAiwA? 10316111 PAGE 00001%
LA AL L LR EY L L LA T Y Y X L R L L Ll L L Xy T XX 17
ggoo0t o [1068,1)SERATRAFLX
no00¢2 AR A RN AN R AR R AR AR RN R RN AR R RN AR ERR A AR R AR AN AN AR AR R AR AR AN R RPN R AN RN RN ARy
00003 C VERSIUNg DRIED CHAMNEL OPTION
00004 c WITH SELECTION FOR [MPLICIT SETTLING VELOCITY SCHENME
00008 c OR SUPFRPOSITION OF SETTLING VELOCITY SCHEME
00006 AR R AR R R R AR R AR A AR AR R RN AR RN R AR RN AR R A RN AR R AR T RARANNAN ARG RN AR RN ANy
noQa7 c
00004 c
00009 C THI3 COMPUTER PHROGRAM, SERATRA, IS AN UNSTEADY, TWU=
00010 C DIMENSIONAL (LONGITUDINAL AND VERTICAL) MODEL TN SIMULATE
noott c SENIMENT«CONTAMINANT TRANSPORT IN RIVERS AND RIVEReRYN
onot2 C RESERVOIAS,
00013 C
0Vooty C THE MODEL HAS GENERAL CONVECTINNaDIFFUSION EWUATINONS
0001S C wlITH VECAY AND SINK/SOURCLCE TERMS wlTH APPROPRIATE BOUNDARY
noole c CONNITIDNS,
000t?Y C
00018 C SERATRA UTILIZES THE FINITE ELEMENT COMPUTATION METHOR WITH
000419 o THE GALEARXIN wEIGHTED RFSIDUAL TECHNIUWUE,
n0020 c
00021 (5 THE FOLLOWING REPORTS DESCHIBE SERATRA MODEL FORMULATION, USER'S
00022 c MANUAL AMND SO4E MUNEL RESULTSS
nnoel3 c
a0024 Crx
00025 € 1 OWNISHI,Y,,P. A, JOMANSON,R,G,BACAPANDE, L HILTY, 1976,
000264 ( "STUNTIES OF CNL'MH[A RIVER WATER QUALITY=«DEVELOPHMENT OF
00027 C MATHEMATICAL MODELS FOR SEDIMENT AND RAUIOGNUCLIDE TRANSPORT
0002R c AMALYSIS." HBNwWl»B8=dS2, HATTELLE, PACIFIC NORTHWEST
00029 o LABORATORIES, FICHLAMD, WA,
00039 Cax
00031 C 2 OMISHI,Ye 1977, "FINITE ELEMENT MONELS FOR SEDIMENT AND CONTAMINANT
nvo3e c TRANSPORT IN SURFACE WATERS««TRANSPURT OF SEDIMENT AND RANIONUCLIDES
00033 [ 1NV THE CLINCH RIVER," ANwl=2227, BATTELLE, PACIFIC NORTHWEST
00034 C LABORATORIES, RICHLAMD, wh,
n003S Cuxn
n0036 C 8 ONISHI,Y, 1977, "MATHEMATICAL SIMULATINN yF SED[MENT AND RAQ[(=
non37 [ NUCLINDE TRANSPORT N THE CULUMBTIA RIVER,"™ BuWL=2228, BATTELLE,
00038 C PACIFIC NORTHWEST LARORATNRIES, RICHLAND, WA,
00039 Cax
00040 C 4 ONISBHT,Y., D,L. SCHNKEIBER AND R,8, CUOELL, 1979, "MATHEMATICAL
0nou| o SIMULATION OF SEDLIMENT AND RADIONUCLIDE TRANSPORT IN THE CLINCH
00042 c RIVER, TENNESSFE," FPROCEEDINGS OF ACS/CS8SJ CHEMICAL CHONGRESS,
64043 C HONOLULU, HAWAIL, APRIL 1=6, 1379, "CONTAMIVANTS AND SEPIMENTS™,
noous c HeA, MARER (ED,), ANN ARROR SCIENCE PURLISHERS, INC,, ANN ARBOR, M|
00048 Cre
00046 £ S ONISHI,Y.s S,M, BROAN, A R, OLSEN, M, A, PARKHIRST, S,E, WISE, AND
00047 C woH, WALTERS, 1979, "HMETHUDNLOGY FOR OVERLAHND AND [NITREAM 4IGRATION
00048 C AND RISK ASSESS“ENT OF PESTICIDES)" BATTELLE, PAaCIFIC NNRTHWEST
00049 c LARIDRATURIES, RICHLAND, waA,
00080 Crr
n00%1 C 6 ONISHI,Y, AND S,E, «lSE, 1979, "MATHEMATICAL MODEL, SENKATRA, FOR
30082 C SENDIMENT AND COMTAMINANT TRANSPUKT Ih RIVERS AND ITS APPLICATION Tu
00053 o PESTICIDE 1RANSPURT IN FOUR MILE AND ANLF CREEXS IN 10wWA," BRATTELLE,
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00054
000SS
00056
00087
000SH
00059
00060
00061
00062
00003
00064
0006%
00066
00067
00068
00069
00070
00071
0o007r2
00073
00074
0007S
00076
00077
00078
90079
00080
00081
00082
00083
00084
000RS
00086
00087
000Ra
00089
00090
00091
00092
00093
00094
0009S
00096
00097
00098
00099
00100
no101
00102
00103
00304
06105
00106
00107
00to08
00109

C PACIFIC NORTHWEST LABRORATORIES, RICHLAND, WA,

Crn

C 7 ONISHI,Y, AND §,E, WISE, 1979, "USER'S MANUAL FOR [HE IMEBTREAM
SENIMENTCONTAMINANT TRANSPORT MODEL, SERATRA,™ BATTELLE, PACIFIC
NORTHWEST LABORATIRIES, RICALAND, wa,

CALLSt HEDDAT, COLAPS, DIMDAT, FCUDE, HYDOAT, HYDFLO, ICFLG, INIDAT,
ROSFLO, RPTERR, SAVEIT, SEDDAT, STRYUP, TRANSP, TRAMAT,
TRBFLD, UPSDAT, WIRDAT, PHOINP

INCLUDE YELMSIZ,PRM®

[a} OO0

BYTE FNAME(29),8A8E(5),FTYPE(3),DEV(3),GUIC(3),U0IC(}),
i HLDERR(100),N0%(8)

LOGICAL#®] ECHN, ANALYS,NEWTRA,NENTIC,FERROR,NFEWNIT,RIVER,
1 ECHO2,ECHMO3,ECHO4,ECHOS,ECHO6,ECHOT ,ECHOR,ELHD9,ECHDI1D,
2 SAVECH

INTEGER#2 QUTFLO, TRBOPT

[MTEGER*U ETIME,ENUHYN,ENDIC,ENDTRRA, SIMLEN,DU4R,
H NSTEPS, UXEW,NFRST,DUM] ,NSP,SECYR, JULSEC

DIHENSIDV AWID(IXELEM), CLAST(MYXELEM,MAXCON), CTRB(MXELEM,MAXCNN),
PTUAVG(MXELEM) ,ELMVOL (MXELEM),
ZOAVP(HXELEH)’CTHIH(ﬂAXCON),OCUEF(0) CHNODE (MXELEM,MAXCON),
3 EL{MXELEM), XSAREA(MXELEH), BwID(MXELEM), TMASS(MAXCON),
A JELMIMXELEM) yUWTOD(MXELEM) ,UEL(MXELEM) , ABAR(MXELEM) ,PWIN(MXELEM),
S PXSAR(MXELEM), OLUC(MXELEM,MAXCON), COUMMY(MXELEM),
6 TBED(MAXCON)Y, JSEG(S), SAVECH({10)

INCLUDE 'TRANS,CO4?

DATA SECNDAY/B6U400,/

DATA BECYR /31536000/

DATA ECHO/  FALSE,/

DATA FERRUR/ ,FALSE,/

DATA ZERO/1,0f=10/

DATA SAVECH/ FALSE o9 ¢FALSE 4y oFALSE o) oFALSE s ¢FALSE s FALSE, s FALSE
l.r-FlLSE.c.FM.SE.,.FALSE./

{(Si=}
182=0
CALL STRTUP(BASE, NEV, ECHU, FNAME, FTYPE, GUIC, [NFLO, ISTRT,
1 NFRST, OUTFLO, SMETH, UUIC, SAVECH, JSEG,
2 NSTEPS, SEG, ITPRY, ANALYS,DELTH, ANALUT,DEPMIN,SIMLEN,
3 PELEV)

adx READ INPUT DATA FDR BEGINNIMG SEGMENY #aw
NUMERR = 0

00

THIS IS THE RESTARTY OPTION,

o n
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ootio
00111y
nogte
00113
oos14
00119
0011e
Q0117
o118
00119
00120
00121
00122
00123
00124
n012%
00tes
00127
u0f28
00129
00130
not3l
00132
00133
00134
00135
00136
00137
00138
00139
00140
00111
potd2
00143
001440
00tas
notuae
00147
00148
00149
Q0150
00151
00152
v0153
00154
00185
00156
00157
00188
00159
00160
00tst
00ine
00163
00164
0016S

WHEN(ISTRT NE,1)DELTDSDELTH/SECDAY

C
ELSE
« CALL INIDAT(ANALMT, ANALYS, DELTH, ECHU, HLDERR, 1TPRT,
1, M8FEG, NSTEPS, NUMERR, SIMLEN, DEPMIN)
e DPELTORMDELTH/SECHAY
s IFLECHD)
« o CALL TIME(NOW)
e o WRITE(6,3) ISTRT, NO#
. OIOFIV
« CALL DIMDAT{ALEN, AREA, RDIV, 3£D, DL2SAV, ECHO, ELEV, HLNERR,
1, I8TRT, NRED, NELEM, NUMERR, PELEV, POR, RIVER,
2, XyYsg, EL)
« CALL SEDDAT(DECAY, DENS, OFZ, DlAM, DS8HR, DSO, ECHO, EROOE,
1, HLNERR, NUMERR, SCS8HR, SNRUK, VSET, DSNRA)
o CALL PHOINP(ECKRO,JULIAN,KAY!,xAY2,PCOEF)
o CALL BELDAT(B, ECHO, NRED,AREA,BOIV,DENS,POR,XYS0,THED)
c .
C s READS INITIAL CONOITIONS FUR SEUIMENT AND CONTAMINANT
c .
o CALL WTRDAY(C, ECHO, NELEM)
c .
C « READS UPSTREAM KOUNDARY CONDITIONS FUR FIRST SEGMENT
C .
., CALL UPSDAT(ECHU, HLDERR, NUMERR, SIMLEN, UwID, UEL)
« CALL TRADAT(ECHD, WLDERR, NELEM, NTRIAS, NUMERR,
t. SIMLEM, TRROPT)
« CALL HYDDAT(ALEN, AREA, NELTH, DELZ, DSO, ECHQ, HLDERR, NSETS,
1, NUMERR, SIMLEN,DEPMIN, DLISAV, EL)
c .
e« IF (NUMERR ,GT, 0)
e o« CALL RPTERR(NUMERR, HLDERR, FERRUR)
e o IF (FERUOR) REPOKT=FATAL=ERRORwANDeSTUP
AL
c .
OCOFIN
c
IF (ANALYS)
e OPEN(UNITRA,NAMERISYITIMSERIES,DAT!, TYPEAINEN',
1, FORMEZYUNFORMATTED')
ve 'FIN
CARRAARRNCARRARR A NI AAANARTARRARR ARk
C SEGMENT LOQP *

CRARR R R RN N AR AR R AR A RN P AN RN AR AR R AW
DO (]ISEGaISTRY, vSEG)

o
- & 5 5 » % sV e

CALL DIAG(FCHO2, ECHN3, ECHMO4, ECHUS, ECHOG&, ECHOT, ECHOS,
ECHO9, ECHO10, I8EG, JSEG, SAVECH)

FORMAT('1',100x%, 'SEGMENT NO,',13,1X,84A1)

RESETeDATA=TIMECONTRNLS

CAVGMX=0,0

JULSEC = JULIAN o SECDAY

UNLESS (ISEG .Ew, 1)

e IF (ECHD)

e o CALL TIME(MOw)

e o ARITE (h,3) ISEG,NOW
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00166 . . s F N

00167 . « FERROR = ,FALSE,

00168 . e NUMERR 2 0

00149 . e FCALL DIMDAT(ALEN, AREA, BU1lv, BEDL, "LZ3AvV, ECHO, ELEv, HUDERR,
00170 1. . ISEG, NRED, NELEM, HUMERR, PELEY, POR, RIVER,
00171 Ce . XYS8C, FL)

o012 s o CALL SEDDAT(DFCAY, DENS, DFZ, O1AM, DSHR, 050, ECHO, ERNDE,
00173 i, . RLOERR, NUMERR, SCSHR, SORBK, VSET, DSURR)

00174 . « CALL REDDAT(B, ECHO, NBED,AREA,ROIV,DENS,PUR,XYSU, TRED)
ne1rs c « s

00176 ¢ e o READUS INITIAL CONDITINNS FOR SEDIMENT AMD CONTAMIMANT

00177 C "«

0178 . o CALL wTHRDAT(C, ECHO, NELEM)

00179 e« o CALL TRRDAT(ECHO, HLDERR, NELEM, NTRIBS, NUMERR,

00180 1, . SIMLEN, TRBOPY)

gnist . e CALL HYDDAT(ALEN, AREA, DELTH, DELZ, DSO, ECHO, HLDERR, NBETS,
00182 1. o NUMERR, SIMLEN, DEPMIN, DLZSAY, EL)

00183 c . e

00184 . . IF (NUMERR 6T, 0)

00188 e« o o CALL RPTERP(NUMERR, HLDERR, FERROR)

001ARs . . . IF (FERRNDR) REPORTwFATAL=ERRQR«ANDSTOP

00187 . . vesFIN

00184 e eesFIN

00189 « PRESELNRIELEV+BED

00190 C .

00191 o e ®ak READ THE HYDROLOGICAL DATA awnw

00192 « READ(4) DUM) NELEM,DEL2,01,00,VOL,VEL,AXID,AREA, TENPR,XSAREA, IFLM,
00193 1, DEPTH,RWID,AHAR,HRAD, CROSEC

00194 « REWIND 4

00195 ¢ .

00196 C . PRNOCESSING OF INITIAL DATA

00197 c .

00198 « IF (NELEM 6T, 0)

00199 . « NO (Kmy,MAXCON)

00200 C e o & xhw MELEM VALUES OF CLAST MUST BE CALUCLATED FROM NELEMey
00201 C « e e VALUES OF C wa»

00202 . . . IF (v LE, 3 L0R, K EQ, 7)

00203 C e ¢ o e

00204 c . e o o PHOVIDES A CONSISTENT INITIAL CONDITION FOR THE DELZ DEFINED
0020% C . ¢« o . In HYDDAT e ROTH NODAL VALUES (CNUDE=C), AND ELEMENT
00206 C e o o o AVEHAGES (CLAST=2COLD)

go0207 o s » @ .

00208 e o o « CALL COLLAP(ALEN,AREA,C,DELZ)EL,IELN, K, NELEM,CLAST,TMASS,,ANID,
00209 e o o YSET,DFZ,CNODE, XSAREA)

00210 « o « eeoFlIN

0021‘ . . .o-FXN

00212 C . e

@021y ¢ « o« DIAGNNSTILC w#RITES

00214 ¢ . e

0021S e o IF (ECHNS)

00216 e o« o WRITE(6,1504)

00217 e o+ o WRITE(6,1510)

00218 e s o WRITE(6,1520) (I,AREA(I),ELCL),ARAR(IL),ANID(]I),BwW]IDCI),
00219 fe o LSAREA(]), TMASS(Y), Iat,NELEMs1)

np220 . . . WRITE(H,1530)

00221 . . . ARITE(6,1520) (I1,(C(Lad),Jui,MAXCON), I3 ,MXELEM)
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00222
00223
00224
0022s
00226
00227
00228
00229
00230
0023t
002382
00233
00234
00235
00236
00237
00239
00239
002490
0024y
00242
00243
00244
00245
00246
00247
00248
00249
00250
0025t
002se
00253
00254
00255
00256
00257
00258
00259
00260
00261
00262
00263
00264
00265
00266
00267
00268
00269
00270
00271
00272
00273
00274
00275
00276
00277

1500
1510

1520
1530
15490
1850

® & &8 @ % ® B 9 9 O 8 O © S 6 © & & & U 5 O 3 O S O G & T 5 6 " S 6 & v G s>

WRITE(6,1540)

. .

. « WRITE(S,1520) (1,(CNODE(L,J),J%]1,MAXCON),I={,NELEH+1)
« o "RITE(6,1550)

s o WRITE(6,1520) (I1,(CLAST(I,J),J=1,MAXCON),ul,NELEM)

e o FORMAT('OIMMEDIATELY FNLLOWING COLLAP, THE INITIAL CONDITION?)
o o FORMAT('NDELEMENT/NODE',SX,"AREA',JOX,'EL',12X,"ABARY,
. . TIX, YAWEDY, 1 IX, Y HRIDY, 10X, ' XSAREA?, 10X, *THASS')
e o FORMAT(2X,IS5,3%,1P7E15,4)

. o« FORMAT('ONODAL CONCENTRATIONS PRIOR TO COLLAPY)

. « FORMAT('ONODAL CUNCENTRATIUNS FOLLOWING COLLAP')

. o FORMAT('OELEMENT AVERAGE CONCENTRATION FOLLOWING COLLAP')
K esofF IN

o« DU (I=1,NELEM)

e o U0 (Ju],MAXCUN)

e o « COLD(I,J)sCLAST(I,J)

e o o CCI,J)mCNODE(T,J)

o o egefFlIN

e saefIN

o« DO (Jm{,MAXCON) CINELEM41,J)2CNODE(NELEMSL,J)

e 0O (Jm1,MAXCON) COLD(NELEM¢1,J)s0,0

. IF(NELEM#+1 LT MXELEM)

e« o DO (I=NELEM¢2,MXELEN)

. . . DN (Jsi,MAXCON)

» . . . COLD(I'J) s 0.0

. « o o C(I,J) = 0,0

. o o seeflIN

e o egofFIN

* .'.FIN

seoFIN

CALL FCODE(FNAME, BASE, ISEG, FTYPE, DEV, GUIC, UUIC)
OPEN(UNTITSS,NAMERFNAME, TYPESINEW! , FORMa ' UNFORMATTED )
OPEN(UNITS9,NAMER'RSTRT FIL', TYPERINEW! ,FORMS ' UNFORMATTED')
WRITE(S) IStG

®#x&x CONVERT INPUT VALUES TO THUSE UNITS USED RY MODEL waw
DO (J=1,3) VSET(J)BVSET(J) » SECDAY

NO (J=l,4) CFZ(JIBDFZ(J) » SECOAY

00 (I=at,6) DECAY(I) = DECAY(I) = SECDAY

00 (I=4,9) SORARK(I) = SORBK(]) & SECOAY

D0 (I=4,9) DSORH(L) = NSORAR(I) % SECDAY

AR AR R RS AR AR AR AN RA R AR N AR AR AN R I RANRRNRARS

C

T14€ STEP LQOP *

CARRRARARR RN TR G RN AR A AR A RRRNRI AR AR IR ARRNRRAN

c

NXEQ = NFRST

IF (MPXEQ,Ed,.1)

e PTDPTH = NEPTH

s PTDELZ = DELZ

e NELMPT = NELE™

eeeFIN

ETIME & NXEQ = 1

ETIME = ETIME 2 DELTH

UNTIL (NXEQ 6T, NSTEPS)

e 1F (181 ,EN, 1) wWRITE(11,4) ISEG,NXEQ
o FORMAT(' SEGMENT #',13,' TIME STEP!,]10)
o« ETIME = ETIME ¢ DELTH
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0pern c « o REx UPDATE THE FLOW AND CONCEMTRATIIN ARRAYS #s#

00279 e o CALL HYCFLOCALEN, AREL, AwiD, DEL2, DEPTH, DSO, ElLEV,

002RD 1e o ENDHYD, ETIAE, FERROR, HRAD, NBLEM, KNZWQ]l, PELEv,
00281 2 & GHIN, dHOUT, 1V, RIVER, SLOPE, STRESS, TE“PR,

00282 3¢ o VEL, VOL, DEPMIN, XSAREA, BWID, ABAR, RQ1, CROSEC)
00283 c . e

00284 e o 1F (FERHOR) REPORT#FATAL=ERROR=AND=STOP

00285 c o e

002Rs e o IF (NTRIBS 6T, 0)

00287 e ¢ o CaLL TRAFLOCCTRE, CTRIW, ENDTRA, ETIME, FERRNR, DEPTH, NELEM,
00238 1e ¢ o MEwdl, NEWTRH, QHIN, TRBOPT, DEPMIN)

002K9 e o o IFLECHNY)

00290 e o o o WRITE(H,1100)

00291 1100 , o, o« o FORMAT(YQAFTER TRWFLO, MASS FLUX VALUES QF CTRBRY)

00292 e o o o MNRITE(6,1110)

00293 1110 4, o o« o FORYAT('OELEMENT NQO',2X,3(3X,7C0NC, OF*,4x),3(1X,'CUNC,"*
00294 te o o o YASSUC, ", 2X) 22X, YCONCAMINANT ' /13X, YSUSPENDED SAND', 1 X,
00295 e o o o YSIUSPENRED SILT',1Xx,'SUSPENDED CLAY', 3Ix,'WITH SAND'!, 6X,
00296 30 o o @ TWITH SILTY, 6X,'WITH CLAY?', 4X,'DISSOLVEL CONC,')

00297 e« o s o WRITE(6,1020)C1,(CTYRBCI,K) KS{,MAXCON),IR1,NELEM)

00295 [} . . ...FXN

00299 e« o & IF {FERRNR) REPORTFATAL=ERANR=AND«STOP

00300 e o weofFlIN

00301 C 1) »

00302 e o CALL ICFLOCCCIN, DEPTH, DELZ, DSO, ENDIC, ETIME, FERROR, INFLO,
00303 ty, o« [SEG,NELEM,NERIC,AHIN,QL,DEPMIN, ALEN,

00304 2¢ » UEL, UWID, XSAREA, AREA, AWID, DF2, VSET,

00305 3, EL,ELEV,PELEY,RIVER, HEWQ], {EWTRA)

00306 e o IF (ECHO2) 2RITE (6,9999)

00307 9999 , , FORMAT('sxmasxaakant [N SERATRA TIME (LO0P anansenswnntl)

00308 o o LF(ECHN2Y WRITE (6,4) ISEG, NXEW

00309 e o IF (ECHOZ)

00319 e s s WRITE (6,1000)

00311 1000 4, , o FORMAT(!OAFTER JCFLO, CCIN')

00317 e s o NWRITE (6,1010)

00313 1010 , o o FORMAT{I0Y,2X, HODE NDG Y, 22X, 3(3X,'CONC, OF',8X),301X, 'CONC,!
00314 1e o« o ! ASSOC,",2X),2X, CONTAMINANT ' /1 X, 'FROA HBOTTNM!, X,

003159 2e ¢ o 'BUSPENDED SANDY,1X,*SUSPENDED SILT',1x,'SUSPENDED CLAY!Y,
00316 3o o o IX,'WITH SAND!,6X,'WITH SILT')AX,"WITH CLAY!', 44X, 'Ol8SULVEN',
00317 4, +« « Y CO'CY)

0038 o o & MRITE(6,1020)(Jy(CCIN(I,K), KS) , MAXCON) , Im] ,NELFE4$Y)

no319 e« o o IF (FERRDR) REPNRT«FATALERRUR=AND=STOP

00320 . L] IOOFIN

0u3et 1020 , FORMAT(2X,15,2%,1P7E15,5)

00322 a o IF (ECHOSG)

00323 e o o HRITE(H,1560)PIDPTH,NELMPT,PTOELZ,NEPTH,NELEM,NELZ

00324 e o+ o YPITE(H,1570)

00325 . . e WRITE(6H,1010)

00326 o o o MRITE(6,1020) (Jr(C(JpK), K31, MAXCON) pJu{,NELMPT+])

00327 e« o & MHITE(b,1580)

00328 e o 8 ARITE(S,1110)

00329 e o s SRITE(H,1020) (Jy(COLDCI K)ph=],tAXCONY yJm] ,NELMPT)

00330 1560 ., , o FORMAT('OIMMEDIATELY PPLUR TO ROSFLO, FOLLUWING ICFLO!/
00331 le o o FOPTNORTR =t ,E12,4," NELMPT 8',15,!' PTDELZ 3',E12,4/

00332 2¢ o e tDFPTH B ,Ef12,4," NELEM mt,15,' DELZ 2t ,E12,4)

00333 1570 , , o FORIAT('OMOUAL CONCEMTRATIONS PRIOR TO ROSFLN')
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60334
00335
06336
00337
00338
00339
00340
00344
00342
00343
00344
00345
00344
00347
00348
00349
00350
00341
00352
00353
00354
001355
00356
00357
003%48
00359
00360
00341
003m2
00363
00364
00365
00366
00367
003608
00369
006370
00371
00372
00373
ou3?4
0037S
00376
20377
00374
00379
no3ao
00381
J03R2
00383
0038y
00385
003Rs
00387
003Ra
00389

(g XN alal

[a Nw Nl

1580

1590
1600

@ & ® 8 ® @ ® € & & & % % P 9 S S B & 5 6 © B B 8 O 6 & P 4 G 6 O T 8 O 8 S 2 L " S B B S T G B B S 6 & & 0 o

4 @ % 3 & ® 5 € % 8 & W 4 T & 6 B P S O W 6 S &4 6 ¢ P O N S O & O O O S % T O W 8 8 S 6 O W S P P G s S e s 66

2R=.lAn=R2 ottt PAGE 00007

FORMAT(TOFLEMENT AVERAGE CONCEMTHATIONS PRIUR TQ RDSFLUY)

D

eeetIN

IF (DEPTH 6T, DEBMIN)

« T & ARS(PTDPTH/DEPTH=1,)

o IF (VXEW ,GT, ! JAND, T ,GT, ZERO}

e » CALL RDSFLUCALEN,ARFA,ANID,C,DELZ,OF 2, NELEM,NELMPT,
e o PIDEL2,PWID,PX34R,VSET,XSAREA)

o o DO(Jmi,MAXCUNY

« o o DO(KEBY /NELEM)

e ¢ o o COLDCI,J)e(C(T,J0)e¢C(I+1,d))/2,

¢« o o s4eFIN

L] . ...FIN

o » IF (ECHOS)

e« s« o ANRITE(6,1590)

« o o WRITE(6,1010)

¢« o o YRITE(6,1020) (J,(E(J,K), K31, MAXCON), JR1,NELEM+])
¢ « o "RITE(L,1800)

. . . wRITE(H,1110)

¢« o o MRITE(641020) (J,(COLU(JI,K), K=l ,MAXCONY, /n NELEM)
. . . FORMAT(YONNDAL CNNCENTHATIONS FOLLOWING SDSFLO!')
e o o FORMAT('OELEMENT AVEHAGE CONCENTRATIONS FOULLUWING ROSFLUY)
. . ...FIN

s saofFIK

e COMPHUTE=BED«ANDeHATERwSRFACF=ELEVATIONS

seeFIN

*hh AVERAGE THE INFLOW CONCENTRATIONS I%TO THE SEGMENT BY THxinNG
INTO ACCQUHT THE TRIBUTARY [NPUT,

n

(DEPTH ,GT, DEPMIN)

WHEN (NTRIBS ,G6T, @)

IF (NE«TRB ,0OR, NEwWIC ,OR, “E=d1)

D0 (Km{,“AXCON)

DN (Jat ,MNELEM+1)

o COUNMY(J) 8 CCIM(JI,X)

atlFIN

U9 (J3{,NELEM)
CHASSEICNUMMY (J)+CNUMHY (J41)) /2, #0HINCI)
CMASSE(CHMASSH+CTRA(J)KIXSECDAYYI/QHINCT)

NQTED CMASS IS IN [(KG/Hxx})

WHEN (J,Fu,1)

WHEN (K Ed,7)

e« FCCIN(I,K)BCMASS
e CCIHN(2,K)m(CMASS
saaFIN

ELSE

. KKK

e IF(R,5T,3) KK3KX=}

e« CDEE=D,

e HSBVYSET(KK)#AREA(L)/CAWID(1)RALEN)

o FEZ2VOFZ(KK)

o CCIN(1,K)=(2,8CMASSWCUEF*NFL7/ELZ)/(2,2w3*DELZ/EZ)
¢ FCIN(2,K)B7,4CHASS = CCIN(Y,X)

s FIN

4 & ® ® ® & 6 0 & 2 & ® @ ¢ Y S S S A e B S & A& 8 8
4 8 & ® 8 & ° A 85 8 0 8 & 0 8 B ° 8 % & a s v 8.
® &6 @ ¢ % & ® 8 & » & ® 2 4 & ¢ @a ® 8 B " TS

® @ T 8 % ¢ 4 w8 6 & ° 4 8 2 @ ® o S & s e ®

e @ » 8 & ¢ & & ® 2 o % & % u o a

.
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003949 . . . . . . . eeaFIN

00391 s « ® o o » o ELSE

00392 « o & s s & s s CCIM(J¥1,K)32,4#CMASS = CCIN(J,K)

00333 . » . . . . . eeefIN

0039“ L] L ] L L] L ] Ll ...Flv

00395 [ ] [ L] L ] L .lQFIN

00396 . . . . sesFIN

00397 . . . . IF (ECHN})

00398 e s e » o ARITE(®,1300)

00399 1300 o o o o o FORMAT('OAFTER TRIBUTARY INFLOW, CCIN AND yhInNt)

00400 « s s e & MRITE(6.1310)

00401 1310 , 4 o o o FORMAT('OELEMENT/NODE!,3(3x,'COrC, OF ', dX) o 3(1X,"CONC, "
00402 le o s o . ! OASSOC, "y 2X),2X, '"CONTAMINANTY, IX, tFLONWY 71X, tFROM HOTTAM!,
00403 Pe o ¢ o o 2Xy TSUSPENDEN SAND SUSPENNDED SILT SUSPENDED CLAY WITH 1,
004ayu 3¢ o ¢ o o VIANDY o, YWEITH SILTY,6X, ' WEITH CLAY DISSIOLVED CunC,.!t,
0no4o0s e & o« o o 2X, ' (Man3/SEC)Y)Y

00406 e s & & o NRITE(S,1320)CJpCCCINCIoR) RIi,MAXCON)UHIN(JI),JI=) NELEM+])
nouoT e o 8 e gseeFlIN

00408 1320 o, o o o FOHMAT(2X,[S,4%,1PB8E15,5)

00409 e s 8 aesfFIN

00410 e o o ELSE

004yt . . . . 00 (Jay,MXELEM)

00412 . . . . e DO (Xmy,MAXCON) CTRB(J,K)=0,0

00“‘3 L ] L) L ] L] .llFIN

[ B Y] . . . . QNTRE0 .0

00481% e o o seeFIN

00416 c . » .

00417 C s o o ®ax DETERMINE THE PROPER PHOTOLYSIS COEFFICIENT TO BE USED wwa
00418 e o o JULSEC ® JULSEC + DELTH

00419 e« o o NSP = MOD(JULSEC,SECYR)

00420 « s o CONDITIONAL

00421 » s s o (NSP GE, {1 JAND, NSP LE, 7948800) IPC = |

00422 e o o o« (NSP _GE, 7948801 ,AND, N8P ,LE, 15897600) IPC ® 2

90423 e s s o (NSP ,GE, 15897600 (AND, MSP ,LE, 23760600) IPC = 3

00428 a s« e & (NSP _GE, 23750001 ,AND, NSP LE, SECYR) IPC 2 4

00425 e s e & (N3P LEQ, 0) IPC = 4

00426 . . . egofF IN

op427 o o e fIN

gg4z8 e« o MWHEN (DEPTH ,LE, DEPMIN)

00429 « o« o« DO (L3t,MAXCON)

no430 s e o o DU (Im1,MXELEM)

00“3‘ [] (] ] L] [] C(I'L)’og

00432 s o 8 e s COLD(CI,L)Y=0,

00“33 . . [} [ QIOFIN

00434 '] . . 00¢F1~

n0a3s o o o IF (DECAY(1) .57, 0,0)

00436 s s e o CALL REDDK{(B, DECAY,DELTYD,NHED)

00“37 - * » .QIF‘[N

00438 . . eeoFIN

00439 e o ELSE

00440 e« « o FERROR ®= _FALSE,

004431 c . . .

00442 e o o PCOEFF2PCQEF(IPC)

00443 . . . IF (ECHON)

goaay . . . . WRITE(6,1700)

00445 - . . . KRITE(6,1710)
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00446
00447
00448
Q0449
00450
00451
00452
00483
00454
00455
00456
00457
00458
Q0d4s9
00460
00461
00462
00463
004m4
0046%
00466
00867
00468
00469
00470
00471
00472
00473
00474
004758
00474
00477
00478
00479
00480
00481
004R
00483
004RY
0048S
00486
00487
00488
00489
00490
00491
00492
00493
00494
00495
00496
00497
0049R
00499
00500
008014

s & o e WHITE(6,1720) (I ,ARFA(I)JABARCII sANID(L) BAID(I) s 3V(TY) NAINCE),
fe o o & QHOUT(I) » Imi ,NELEH®])
1700 , 4 o« o FORMAT('OGEOMETRY AND DISCHAKRGE IwFN PRIOR TO YRANSPY)
1710 o & o o FORMAT('QELEMENT/NODE! j X, YAREA! , 9N, TABARY 11X, "ARIO! , 11X, 'BN]D!,
le o o 12X, 'QVY, 12X, PQHINT, 11X, "RROUTY)
1720 , o+ o o FORMAT(2X,15,3X,1PTE15,4)
e o o aeoflIN
s s o ECALL TRANSP(FERROR,PCOEFF,BuID,AWID,ARAR,DEPTH,OLDC,ECHDY,
te » » CROSEC,ECHOTY, ECHQB, ECHOY9)
CHANRA RN AR AR AR AN AR R AR AR AR AR AR R AR AR AR AR R IR R RAR N AN RN RN RN NN AN AN AR R W
c e « o CHANGE 4/2/81
C L[] * .
e o o IF(ECHOS)WRITE(6,2900)C{C(1,J), m1,MAXCON), 1wy, NELEMST)
2000 , , o« FUPMAT('OAFTER TRANSP!'/50(LX,1P7E15,57))
c L 1 ] [ ]
Ctttilﬁtitktt'tﬁtiittiit#t'titttﬁtit*ttt*!itﬁttttitit#tlikittii'i*t*ttt
C ¢ o e
e e s JF (FERROR) REPORT=FATALERROR=AND=STOP
c L] L 3 L ]
e o o COMPUTE=RED@ANDeWATER=SURFACE=ELEVATIONS
c . . (]
C L L] --.FXN
L] *
C « s+ *he SAVE THE RESULTS QF THKIS TIME 8TEP, IT WILL BECOME [INPUT TO
[o « e THE NEXT SEGMENT fwe
e o WRITE(OUTFLOD) DEPTH,DELZ,NELEM, (QHOUT(X), XSAREA(K) ANID(K),
1 Kmy,NELEM), ((CLL,K) K81 ,MAXCIN),Lu),NELEMSY),
2¢ o C(OLDC (L, K), xmi ,MAXCON), L8] ,NELEMSY)
c « .
CHNR RN R AR R R AN AR RN R VIR AN AR AR A AR AN RAN RN ARNORRRN NI PN NN R RANN IR kR
c s o CHANGE 7/27/81
C L] [ ]
« o NRITE(9) DEPTH,DELZ,NELEM, (AHAUT(X) , XSAREA(K) ,ANIN(K]),
fe » K81y NELEM) y ((CC(LyK) KR, MAXCON) (2T NELEM*L),
2e o ((OLNCIL,K),X2] ,MAXCON),L0],NELEMS])
C o
Ciﬁﬁﬁtit*:iﬁitlititliitﬁi‘iiiﬁﬂi!thiiii'ittitt*i*tﬁit.ﬁt!iﬁﬁliti
g [] ]
» L]
e o LIF (ANALYS) SAVE«THE=RESULTSeF(OR=TIME=-SERTES=ANALYSIS
C e .
e o IF (MODI(NXEQ,ITPRTY LEQ, 0)
c e« + o *%xa SAVE THE RESULYS FOR PRINTING AND OTHER PQST PROCESSING maw
s e « CALL SAVEIT(W, HOIV, BED, ELEV, C, DELZ, NBED, NELEH,
e o« » NxEQ, RESELN, STHESS, XYSO0, oLDC,
2e o s ALEN, IHIN, WHOUT,CCIN, OV, ANID,BWID,VSET,DENS,DELTD,OFZ,
; SN POR, TBED)
L ] [ ] DIOFI’J
C . o
. . NELMPTaNELEM
e s PIDPTHROEPTH
« o« PTDELZSNELZ
. » no (lltl“ELEM)
. . . PXSAR(])YBXSAREA(])
e s s PWIDtD)mAWID(I)
. L] '..FIN
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00592 C

» .
00503 C o« o twd CHECK SENSE SWITCH #2 TN SEE [F THE RUN IS TO CE STOPPED swx
00504 e o IF (182,E9,.1)
00505 ¢« o o CLOSE«-THE=QOPENFILES
00506 s o o DPEN(UNITEL,NAME='TT:!)
00507 « o o WRITE(1,2) NXEQ,ISEG
00598 e e o o FORMAT(//21X,'aunse SERATRA whaantly
00509 1e o o SX,'TERMINATED By OPERATER AFTER TIME PLANE #',110/
00510 2e o SX, "IN SEGMENT %',1S5)
00511 e s« o« 8T0P
00512 e« o eesFIN
00513 C P END OF TIME STEP LODP
00514 . o NXEG m NXEQ + 1
00515 e eeefFIN
00516 C . END OF SEGMENT LOOP
00S1{7 « PELEV = ELEV
00518 o NFNST = |}
00S19 s LUNTMPRINFLO
00820 o« INFLOSUUTFLO
00821 s OUTFLOILUNTMP
00522 o REWIND IMFLO
00523 e REWIND DUTFLO
00524 ¢ CLOSE(UNITaS)
0052S e CLOSE(UNITS9)
00526 v oFIN
00527 CLUSE=THE=QPENFILES
00S28 STUP
00529 C
00530 TO COMPUTEBEDwANDWATERaSURFACEELEVATIONS
00S31 e PRELEV ® ELEV ¢+ HED
00532 « RESELN = DEPTH ¢ BELEV
00533 eegfIN
00S34 TQ CLOSE«THE®NPEN=FILES
00535 e« CLOSE(UNIT2Y)
00536 o CLOSE(UNIT=Z?2)
00837 e CLOSE(UNITS3)
00538 e CLOSE(UNIT=A)
00539 e« CLOSE(UNIT=S)
00540 e CLOSE(UNIT=Y)
0054} e« CLOSE(UNITaS)
00542 « CLUSE(UNITZY)
00543 o« CLUSE(QINIT=28)
00544 enofFIN
0945 10 REPURT=FATAL=ERKNR=ANDSTOP
00546 o CLUSE=THE®(PENFILES
00547 o PNPEN (UN]TEL,NAMEa'TT YY)
00548 e WRITE(L,1)
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00549
00550
00551
00582
Ness3

005%4
00555
00554
00557
00558

00559
00S40
00661
005862
00543
V0Se4
00584K8
009566
00567
00568
00569
0usS70
00571
00572
00573
00S74
0087S
00576
00877
00s78
00579
00580
50581
ousaz
nDSA3
QO0SRY
00585
00586
005R7
00588
NOSAS
005890
00591
00892
00593
0NS94
00598
nos594
00537
005948

] e FORMAY(//10X,'akun SENATRA we FATAL ERROR aannat/
1, * PRINT "SEL,LST® FOR DETAILSY)

c e MWWk THE [F STATEMENT BELOW IS A COMNCESSION TU THE COMPILER wwx
. IF(FERRQR) 8TQP
eeoFIN

TO RESETeNATA«TIME=CONTROLS
e« ENDIC = 0

s ENOHYD =2 0

e ENDTRB m 0

.'IF‘N

LA AL LA I L L AL LA A AL Il DL DL L LA LA A A L LA L]

10 SAVE=THE«RESULTS=FOReTIME«SER]JES«ANALYSIS

C .
(o « nas COMPITE THE VOLUME OF EACH ELEMEMT AND THE TOTAL VOLUME
o . OF THE WATER COLUMN xaw
c .
. AVOLEO,
« DO (Imi,NELEM)
. « ELHMVUL(TI) = DELZ*ABAR(I)
« e AVOLBAVOL+ELMVOL(])
* ...FIN
C .
C o ®kx AVERAGE OTSSOLVED (WG/Max3) x=xx
. AVGLIS = 0,0
o DUOCIZLyNELEMIAVGDISBAVGOTIS+(CCL,7)+C{I+1,7))%ELMYOL(L)/2,
. AVGDIS = AVGDIS /7 AVOL
« IF (AVGDIS ,GT, ANALMT)
C » v
o e o Wox AVEQAGE SEOIMENT (KG/Ma*3) «wa
« o AVGSED ® 0,0
e o DO(Imy,nELEM)
e o o AVGSEDRAVGSEDH(C{I,1)4C(I+1,1)+C(1,2)+C(1+1,2)%
le . . CCle3)14¢C(I+143)2/72,
L] L[] ..lFIN
. . AVGSEND = AVGSED /7 AVOL
C L ] L]
c e o REat AVERAGE (PARTICULATE (PC/KRGIASEDIMENT(KG/Mru}))
e« o PARFCM = 0,0
« o DO (lm1,NELEM™)
e o ¢ PARPCHM % PARPCHM +ELMVOL(I)*(CC(I,4)4C(1,5)+C(1,8)
1e o » $CLISL,0X4CCIHL,5)0C(1+L,0)) /2,
. * "CFIN
e o PARPCM a PARPCH / AVOL
C . L]
C e o W% AVERAGE PARTICULATE (PC/KG) #aw
e o PARPCK ® PARPCM / AVGSED
c L ] .
e o TOTKG 8 ( PARPCM & AVGRDIS )xAVOL
c . e
. e CAVGMY 3 “AX{CAVGAX, AVEDIS)
. . [FLuUw 2 0,0
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00599 RO (I=),NFLEM) TFLOwW = TFLOW + PTIQAVG(])

006900 e o« JFLUW = TFLU® / SECDAY

00601 e o WRITE(R) I8BEG,NXEQ,TPLOW,AVGSEN,AVGNIS,PARPCM,PARPCK, TOTKE
00602 e egsFIN

00603 eeoF IN

00604 C

00608 END

NP O PR TN AN AN R RAT P TRCTRNYRN e
PROCEVURE CRUSSeREFERENCE TABLE

00554 RESET*0ATA~TIME=CUNTANLS
00158

00559 SAVETHE«PESUL TSeFNReTIME=SERIES=AMNALYSIS
00485

00534 CLOSE=THE«QPENSFILES
00508 00527 09546

00530 CUHPUTE=REDeANDeWATEReSURFACE=ELEVATINNS
01357 00465

00S45 REPNRTSFATALSERROR=ANDeSTOP
00142 0N1Bs 00284 00299 00319 00483

(FLECS VERSION 22,44)
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Qo0a0t
00002
00003
00004
D000S
00046
00007
00008
00009
00010
0001t
00012
00013
00014
000195
000té
00017
00018
00019
00020
00021
00022
00023
poney
00025
00026
00027
00028
00029
Q0030
0003}
00032
00033
00034
00035
00036
00037
00038
000139
Q0040
ponut
00042
00043
00044
0004s
000Us
00047
00048
00049
00nS0
00051
000%2
000S3

(I AT TR R R AR LY ISR PR R L 2 2 )

SUBROUTINE SETUP(1Y, OD, P, 8, R, VEL, NELEM,ECHO4,WIDIH)

C
c THIS SUBRUOUTINE SETS UP THE FINITE BELEMENY MATRICES
C
C CALLED BY TRANSP,
C
LOGICAL#*t ECHO4
INCLUUE 'SYJELMSIZ, PRMY
c
DIMENSIUN DD(10), PIMXELEM,3), PEL(2,2), RIMXELEM), S(MXELEM,3),
! SEL(e,2)
c
C
PEL(1,1) 3 1,/3,
PEL(1,2) = 1,706,
PEL(2,1}) = {,/6,
PEL(2,2) = 1, /3,
SEL(1,1)3 DD(L) + DL(3) + DD(7)/3,
SEL(1,2)® «0OD(}) ¢+ DD(4) ¢ DD(7)/6,
SkL(2,1)3 =DD(L) = DO(S) * DO(7) /6,
SEL(2,2)2 DO(L) ¢ DO(6) 4 DD(TY/Y,
IF(11,€0,1) SEL(1,1)=8EL(1,1)¢VEL
IF(11,EQ.NELEM) SEL(2,2)28EL(2,2)4VEL
C
00 (l-l,a)
, 00 (Jsl+2)
s o PEL(L,J) ® PEL(I,J) « WIDTH
e o SELCI,J) = SEL(1,J) % WIDIHW
* OCOFIN
'UOFIN
DU (1zR,10,1) DD(I) = DD(L) » WIDTH
pDesbu(8) /2,0
DO (JV=1,2)
. NREYIL ¢ J e}
« DO (K=1,2)
e o MCE23(I] +# K =« 1) « NR
v o PINR,MCIT P(MR,MC) ¢ PEL(J,K)
N . S(NR,M(C )= S(NR,HC) ¢ SEL(J,)
L] D""N
« R(MR)ZT R(NR) ¢+ DD2 ¢ DO(B¢I)
oo FIN
17 cechoa)
. WRITE(H,999)
999 , FORMAT(! sakscketasasnsnnsaaniassas[N SETUPY)
o WRITE(E,1000)01,(BEL(T,J),J31,2),1=1,2)
K WRITE(B,1100)
e WRITELB,1200)(1,(P(I,J),Jd21,3),(8(1,J)sd=1,3),RC1), It ,NELEM+1)
1000 , FOURMAT(' SELC(I,J), 1=t',12,1x%,' Jd=i,2 *,S5x,1p2E)14,4)
1100 , FORMAT('ONUDE' , 7X,"P(lo1)' 10X "PCIe2) 010X, 'P(T,3)',10X,
\e VST 1), 10X, 08(L,2),10Xx,'85¢1,3)r,10x,'R(I)}")
1200 , FOPMAT(1X,13,1PTE16,5)

R

ooFIN
ETURN
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(FLECS VERSION 22,46)
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0000} SUBROULTINE SHEARRI(DEPTH, DS0, STRESS, USTAR, VEL)

000902 o

00003 C THIS SURROUTINE CALCULATES BED SHEAR STRESS AND SHEAR VELOCITY FOR
00004 C A SENIMENT LADEN FLOW, METHUD IS APPLICABLE FOR RESERVQIRS,
00005 C REF, HYDRAULICS OF SEDIMENT TRANSPORT BY w,H, GRAF, EQ 8,49
000G o

aoouT C FORMA| PARAMETERSH

00008 [ DEPIH « FLOW DEPTH (METERS)

000069 C DSo = MEDIAN BED SEOIMENT DIAMETER (METERS)

00010 o STRESS « BED SHEAR STRESS (KG/Max2)

000114 C USTAR = SHEAR VELOCITY (M/SEC)

000t e C VEL = AVERAGE VELOCITY (M/SED)

0001} o

00014 C CALLED Bys HYDpFLO, ICFLO

00018 C

00016 C RHO « WAYER DENSITY (KG(FORCE)/Masld)

00017 DATA RHO 71000,/

00018 C

00019 c AKAPPA « KAKMAN CUNSTANT

po020 DATA AXAPPA /0,47

00021 C

00022 USTARSVEL /(17,664 (ALOGLO(DEPTH/(96,52D50)))#2,3/ARAPPA)
0002} STRESS=RMUYUSTARAX2 0/9 .8

00024 RETURN

6002S END

(FLECS VERSIQN 22,46)
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060001
0oove
00003
nonod
00005
00006
00007
000048
00009
00010
00011
00012
0001}y
00014
00015
00016
00017
00018
00019
00020
00021
0co0ee
000253
00024
00029
0002s

{9«MARB1 143127¢1S  PAGE 0000

(X XL LRI YRR RS R IR P R AR Y L A R 2 0 X1

SUBROUTINE BHEARS(ALEN,ELEV, HRAD, PELEV,SLOPE,STRESS,USTAR])

THIS METHUD OF COMPUTING BED SHEAR STRESS AND SHEAR VELOCITY
IS APPLICABLE TO RIVERS AND STREAMS,

SEGMENT {ENGTH

ELEVATION OF THE CURRENT SEGMENT
HYDRAULIC RADIUS OF THE SEGMENT
ELEVATION OF THE PREVIOUS SEGMENT
BED SLOPE

BED SHEAR STRESS

SHEAR VELOCITY

RHO = DENSITY OF WATER (KG(FORCE)/M#en3y)

SLOPE = (FELEY = ELEV) / ALEN

SLOPE * RHO * HRAD

USTAR s SURT(G » SLOPE » MRAD)

¢
c
c
¢
C  FORMAL PARAMETERSY
4 ALEN
¢ ELEY =
¢ HRAD =
¢ PELEY =
3 SLOPE =
C STRESS =
¢ USTAR =
¢
C CALLED BYIHYDFLO
¢
¢ G = GRAVITY (M/8#42)
¢
DATA RHO/1000,/
DATA  G/9,801/
STRESS 2
c
RETURN
END

(FLECS VERSION

22,4¢)

(AAA A A AL AL A TR RIS SIS AR R R ST Y 3 23
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00001
00002
00003
00004
00005
00006
00007
00008
ootgoa9
00010
00011
00012
00013
0001u
00015
00016
00017
00018
guoi9
00020
00021
00022
000e3
00024
0002S
00026
00027
00028
00029
00030
00031
00032
00033
00034
0003s
000386
00037
00038
00039
00040
0004y
00042
00043
00ouy
0004S
Q0nas
00047
00048
00049
00050
00051
00052
00053

SUBROUTINE SILCLA(ARAR, B, BDIV, CCIN, DELTD, DELZ, DEPTH,
DENS, DBHR, ERONE, HRAD, Jt, NBED, COLD,
NELEM, POR, QHIN, GHOUY, SC8HR, STRESS, VSET,
Xy§0, OEPO, tLAYR, 80, S8R, XNT,
CRNOSEC, BwiD, ALEN, ECHO7, SCOUR)

BN -

THIS SUBRUUTINE CyMPUTES THE RATE AND SQURCE TERMS FOR THE
TRANSPOKT OF 3ILT (Ji32) AND CLAY (Jt=3)

INPUT PARAMETERS!
ABAR e AVERAGE AREA

B * RED CONDITIONS
BO1y « STANDARD BED LAYER THICKNESS
C e WATER CONDITIONS
CCIN * CONCENTRATION OF INFLOW
DELYD = TIME STEP (DAYS)
DELZ = STANDARD ELEMENT THICKNESS
DENS e DENSITY
DEPTH o DEPTH UF FLOW
DSHR e CRITICAL SHEAR STRESS FOR DEPOSITION
ERUNE = ERUDABILITY, (KG/Mex2/8EC)
HRAD « HYDRAULIC RADIUS
Jt - z1) SILT 82} CLAY
NBED « NUMBER (OF RED LAYERS
NELEM e NUMBER NF ELEMENTS
POk e PDRUS]TY
QHIN * INFLOW DJSCHARGE
wHOUT = QUTFLOW DISCHARGE
SCSHR e CRITICAL SHEAK STRESS FUR SCOUR
STRESS = BED SHEAR STRESS
YSET * PARTICLE SETTLING VELOCITY

XY30 » THICKNESS OF TUP BED LAYER
QUTPUT PARAMETERS
ILAYR = NO, OF BFD LAYERS AFFECTED #Y DEPOSITION AND EROSION

§D = DEPUSITION RATE, (KG{PC)/M*#3/DAY)
8R = EROSION RATE, (KG[PC )/Men3/DAY)
xNT - WEIGHT OF YOP BED SEDIMENT LAYER, (KG/Mar2)

DEPO e HED DEPOSITIUN RATE (KG{pPC)/M2/DAY)
SCAUR = BED SCOUR RATE (RGIPC)/M2/DAY)

CALLED BYJ] JRANGP
CALLS: OEPCAL

OO0 OO0 ONAOOON OO D OO0 000

INCLUDE 'SYJIELMSIZ,PRM!

L]

REAL KU4FUNC,Kd
LOGICAL*1 ECHOT

DIMENSTON ABAR(MXELEM), B(MAXLEV,MAXCUNe1),CULD(MXELEM,MAXCON),
DENS(3), DSHR(3}), ERDDE(3), ILAYR(3),
QHIN(MXELEM), OHOUT(MXELEM), SCSHR(3],
SD(MXELEM, b}, SR{6), VSET(3), xXNT(3),
CCIN(MXELEM,MAXCON), BWID(MXELEM), DEPO(6), SCNUR(6)

8w Ny —-
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00054
00055
00056
000587
00058
00059
00060
00061
00062
00063
0006
00065
00066
00067
00068
000069
00070
00071
00072
0007%
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
0008S
00086
060087
00088
00089
00090
00091t
00092
00093
00094
00095
00096
00097
06098
00099
00100
0010}
no102
Q0103
go104
00105
00106
00107
0010R8
00109

o600

[a N Nale]

SE

—

® TJe 4 o e @ & o & & 8 & ¢ & % © © o 8 & » A e e O 0 soe

SE

{3eMAR=8] 13129356 PAGE 00002

DAYA SECDAY/86400,/

JasJied
XNT(J1)20,
IF (NBED,GT,0)

L]
.
»
.

DEPO(JY) =
DEPO(J2) =
SR(J1) = 0,
SR(J2) = 0,
SCOUR(JL) = 0,0
z 0,0

X071

KNT
o IN

0P=(1,0ePOR) /7 (B(NBED,1)/DENS(1)+B(NBED,2)/DENS(?) +
B(NBED,3)/DENB(3))
(J1) = x01QP » B(NBED,J1) * XYSQ

0,0
0,0
1]
)

SCOUR(J2)

RS = Q.0

s = 0,0

VOLUME = CROSEC * ALEN
DO (Ix = 1,NELEM)

.
.
.
1
1
D

SD(

§0¢(
oo FIN
LAYR(
F(ECH

IF

IMENT

L]
ME
»
.
.
[]
1
L
L]
L]
L
*
L]
.
L]
’
*
*
.
.
v
L]
.
L3
L]
»
L]

ifF
IMENT

1%,J1) = 0,0
I“JZ’ x 0'0

J1) = 0
071)
(STRESS LT, O3HR(JI1))

DEPOSTITION

[LAYR(JL) = =]
AVGC = 0,0

TUTW = 0,0

DO (IX 3 J,NELEM)

1T IS IMPLICLTLY ASSUMED THAT & DOWNSTREAM COURANT NUMBER
AT OR NEAR UNJTY 185 EMPLOYED IN THIS ANALYSIS

TOTQ = TOTQ ¢ (QHINCIX)+QHOUTCIX)) /2,
AVGCRAVGCH+AHIN(IX)IA(CCINCIX, JI)+CCINCIX+L,J1)) /0,
+QHOUT (IX)aCULD(IX,d8) /2,

® % o o o o o

v'oFIN

AVGC = AVGC / tOTH

DEPOCJL) =3 VSET(J)) & AVGL « (1,0«(STRESS/DSHR(J1)))

RATE =2 DEPU(Jt) « BWIDC1) « ALEN , YOLUME

DO (K = 1,NELEM)

SD(K,Jl) = RATE

VOLK = ABAR(K) « DELZ .

SED=QHIN(K )« (CCINCK, JIY+CCIN(K+1,J1)) /4, +QHOUT(X)*COLD(K,J1)/2,

CONTZQHINIRIA(CCINIX,J2)+CCINCK+E,J2) 374, +UH0OUT(K)IACOLDCK, J21/2,

HATEK = RATE = VULK

SO(K,J2) = RATEK & CONT s 8ED s VOULK !

DEPN(J2) = DEPDIJIR) + 5D(K,J2) « VOLK 7/ BwiD(1)

vOoFIN

FIN
(STRESS |
SCUUR NG

67, SCSHR{J1) AND, NRED, GT , 0)
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00110 e o RS = ERODEC(JY) » SECDAY *» (STRESS 7/ SCSHR(J1) = 1,.0)
001114 . v ILAYR(JL) & 0

0012 C e

00113 C « o CUMPUTE AVAILARILITY QF CQHESIVE SEDIMENT IN BED LAYERS,
00114 C e o« MAXIMUM NUMBER OF LAYERS SCOURED I8 RESTRICTED BY SAND SCOURING,
0011% c e .

00116 . « RS 3 RS « DELTD

00117 e o WHEN ((NOT,(RS ,GT, XNT(J1) ,AND, ILAYR{1) ,GT, 0) )
00118 s o« o RS & AMINI(RS,XNT(J1))

00119 e o o CS ® R3S » B(NBED,J2)

00120 e o+ e XNT(J]) = XNT(J1)=RS

00121 e » essFIN

00122 e o ELSE

00123 « o o FACIBINRED,J2)

00124 e o s RSUSP = RS

00125 « o« o RS =0,

00126 140 s s« o« ILAYR(JI) = ILAYRCGJL)+1

00127 e o+ o NB m NBEDeILAYR(JI)

00128 s o .+ RSUSP = FSUSPaxXNT(J1)

00129 ¢ o+ RI T RS#XANT(JL)

00130 e o« o C8 3 C8 ¢+ FACAXNT(JI1)

00131 e o . XNTCJ1) = 0,0

00132 e o+ o FAC = 0,0

00133 e o o LF (NBNE, 0O)

00134 e o o » XNDZ(1,0=POR)I/(B(NR,]1)}/DENS({1)*BI(NB,2)/DENB(2)+B(NB,3)/DENS(I))
00135 . . . . XNT(J1) = BDIV « B(NB,Jf) * XND

00136 e o o s FAC =2 B(NB,J2)

00137 * L] (] .,.FXN

00138 c « e e

00139 e » o IF CILAYR{J)),EQ,ILAYR{1)) GO TO 155

00140 s o o LF (RSUSP ,GEJXNT(J1) ANULILAYR(1)GT,ILAYR(JL))
0014} e« « « o GO 10 4o

00142 ’ . . on'FIN

00143 c . e s

0034 159 e o o CONTINUE

00145 » o o DEL = AMINI(RSUSP,xXxNT(J1))

0014s e« o .+ KRS =2 RS ¢+ DEL

00147 e o+ o ©C5 =2 CS 4+ DEL = FAC

00148 e e« s XNTLJ1) = XNT(J!) = DEL

00149 N 211

00150 e eeoFIN

00151 , SCUUR(JL) = RS , DELTD

00152 « SCOURCJ2) = C8 /7 DELTD

00153 o SR(J1) = RS /7 DELIOD o« BWID(1) & ALEN / YOLUME

00154 e SR(JR) = €S 7 DELTO & BWID(1) * ALEN / VOLUME

00155 c .

00156 seoFIN

00157 RETURN

00158 END

(FLECS VERSION 22,46)
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00001
00002
00003
00004
0000%
00006
00007
00008
00009
00010
000l
ooole
00013
00014
0001%
Q00tle
00017
0Qotla
00019
00020
00¢2!
0voee
00023
00024
00025
00026
00027
00028
00029
00030
0003}
ovo32
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
0004u
0004S
0004e
00047
000uf
Q0049
00050
00051
00052
40053

Y I T I I Y R PR T PRI R P TR R R X Y 3

SUBROUTINE STRTUP(RASE, DEV, ECHO, FNAME, FTYPE, GUIC, INFLO,
1 ISTRT, NFRST, OUTFLOD, SMETH, LUIC,
2 SAVECH, JSEG)

THIS ROUTINE 1S RESPONSIBLE FOR THE [NTERACTIVE I/0 AND QPENING THE
PROPER FILES,

FORMAL PARAMETERS(

BASE * S«CHARACTER RASE FILE NAME (BYTE)

DEYy ~ BASE OUTPUT FILE DEVICE (BYTE)

ECHD = LJINE PRINTER ECHO CONTROL VAR[ABLE (Lwy)

SAVECH(1)» ECHY CONTRQL FOR SERATRA HEADINGS

SAVECH(2)e ECHO CONTROL FOR INFLUENT CONCENTRATIONS

SAVECK(3)e ECHO CUNTROL FUR SETUP OF ELEMENT MATRIX
SAVECH(Y4)= ECHU CONTROL FOR GEUMETRY AND CONCENTRATIONS
SAVECH(S)e ECHO CONTROIL FOR RDSFLO, BEFORE AND AFTER
SAVECH(&)= ECHQO CONTROL FOR SEDIMENTATIQN

SAVECH(7) « ECHO CONTROL FOR DIAGNOSTICS WITHIN SAND, SILCLA
SAVECH(B)= ECHO CONTROL FOR PRINTOUT OF SCOUR/DEPUSITION DETALIL
SAVECH({9)® ECHD COMTROL = UNDEFINED = TRANSFERS T0O TRANSP
SAVECH(10)e ECHO CONTROL =~ UNDEFINED

FNAME « FILE OESCRIPTIUN FOR THE RESULT FILE (BYTE)

FIYPE « BASE QUTPUT FILE EXTENSION (8YTE)

GulC » GROUP NUMBER FROM UIC OF BASE FILE NAME (BYI1E)

INFLO = LUN NUMBER TO THE DATA FROM THE PREVIOUS SEGMENT

ISTRT @ STARTING SEGMENT NUMRER

NFHRST « BTARTING TIME PLANE NUMBER (led)

OUTFLO = LUN NUMBER TO THE FILE RECEIVING THE RESULTS OF THE
CURRENT SEGMENT (]*2)

SMETH « MEYHOD 70 BE UYSED 10 CALCULATE THE SAND CAPACITY (BYTE)

uuic « USER NUMBER FROM UIC OF RASE FILE NAME (BYTE)

CALLED BYs SERATRA
CalLLS: FDOCODE

OO A0 AN OOODAAO OO0 0NOOMOO0NNOO000Nn

BYTE ANSWER, YES, R, FNAME(29),FTYPE(Y),0EV(3),6UIC{(3),UUIC(3),

1 BASE(S) ,SMETH, INPFIL(30)

C

INTEGERAZ2 CQUTFLO
C

INTEGEH®U NFRSTY
C

LUGICAL*t ECHO, SAVECH, WRTSEG
c

DIMENGIUN JSEG(S), SAVECH(10)
C

DATA R/'RV/

DATA YES/'Yy

DAYA wRISEG/ ,FALSE,/
C

WRITE(R, 1)
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00054
000SS
00054
00037
00058
00059
00060
00061
00002
00063
00044
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
0007S
00076
00077
006078
00079
00080
00081
00082
00083
00084
0008S
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
0010}
00104
00105
00106
oot1o07
00108
00109

READ(B,2) NCHR, (INPFIL(]1)sIal,NCHR)
INPFIL(NCHR41) = 0
OPEN(UNLT3] NAMES INPFIL,TYPES'OLD',READONLY)

WRITE(8,3)
READ(B,4)ANSWER
IF (ANSWER _EQ, YES) ECHO = ,TRUE,

WRITE(B,48)
READ(B,H4) (FNAME(L),1w1,29)
CALL FDCOOLE(FNAME,BASE,JSEG,FTYPE,DEY,GUIC,UUIC)

WRITE(B,7)
READ(B,Y4) SMETH

WRITE(8,8)
READ(8,4) ANSWER
IF (ANSWER,EN,YES) SAVECH(1) s ,TRUE,

WRITE(R,9)
READ(B,4) ANSWER
1F (ANSWER,EQ,YES) SAVECH{(2) = ,TRUE,

WRITE(B,10)
READ(B,4) ANSWER
1F (ANGWER EQ,YES) BAVECH(3) = _TRUE,

WRITE(B,11)
READ(8,4) ANSWER
IF (ANSWER,EQ,YES) SAVECM(4) = ,TRUE,

WRITE (8,12)
READ(B,4) ANSWER
IF (ANGWER EQ,YES) SAVECH(S) = ,[TRUE,

WRITE (&,13)
READ(8,4) ANSWER
IF (ANSWER,EQ,YES) SAVECH(s) = ,TRUE,

WRITE (8,14)
READ(B,Y4) ANSWER
IF (ANgwER EQ,YE3) SAVECH(T7) = ,TRUE,

WRITE (86,15)

READ(B,4) ANSWER

IF (ANSWER,FQ,YES) WRTSEG =3 ,TRUE,
WHEN (wWRTSEG) JSEG(1) = 0

ELSE

. WRITE (8,18)

. READ(B,17) (JSEG(J),J=1,%)
seoFIN

CLOSE(UNET=28)

NFRST = |

ISTRY=

INFLO=?2

OUTFLOaS
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00140 OPEN(UNITE2,NAMEZIDUMMY DTLY, TYPEE'NEN' ,FURMBIUNFORMATTEN!)
00111 OPEN(UNIT2Y,NAMERIDUMMY D121, TYPERINEW! ,FORMEIUNFORMATTED?)
00112 OPENCUN]TSU, NAMER'HYDROLOGY ,TMP ' , TYPERINEW! ,FORMRIUNFCKAATTEDY)
00113 OPEN(UN]1127,NAMERYTRIBUTARY,THP Y, TYPERINEN' ,FORMEYUNFORMATTED?)
00544 OPEM(UNLITS6,NAMERISED ,LST!, TYPES'NEN?)

00119 RETURN

00516 o

00117 C an FORMATS was

00118 I FORMAT('SENTER NAME OF INPUJ FILE>'")

00919 2 FORMAY(G,30A1)

00120 3 FURMAT('SDU YOU WANT THE INPUY FILE ECHOED (Y OR N)>»!)

00121 4 FORMAT(29A1Y)

00122 6 FURMAT('SENTER BASE FILE NAME>!)

Q0123 7 FORMAT(' wHICH SAND CAPACITY MEIHUD IS TO BE USED?'/

00124 § YSENTER T (TOFFALETTI) OK C (COLBY)>')

00125 8 FORMAT('30D0 YUU WANT SERATRA HEADINGS ECHOED (Y QR N}71)

00126 9 FORMAT(!'3D0 YOUU WANT [NFLUENT CONCENTRATIONS ECHQED (Y OR N)?1)
00127 10 FORMAT (Y800 YOU WANT ELEMENT MATRICES ECHOED (Y OR N)?')

00128 11 FORMAT('3D0 YOU WANT GEQMETRY AND CONCENTRATIONS ECHQED (Y OR Nyt,
00129 1 ')

00130 12 FORMAT('3D0 YOU WANT CONCENTRATION ECHOED BEFORE AND AFTER ROSFLOY
00131 i ! (v OR M)

00132 13 FORMAT(YSDU YOU WANT SCOUR/DEPOSITION 7O OCCUR?T (Y 0R N)')
00133 14 FURMAT(*SDO YOU WANT COMPLETE SCOUR/DEPOSITION INFORMATION!,

00134 1! RECORDEDY (Y OR N)')

00135 15 FORMATC1SUD YOU WANT COMPLETE ECHO# INFORMATION FOR ApLf,
00136 1t SEGHMENTS?T (Y OR N)')

00137 1o FORMAT (+SFOR WHICH SEGMENTS DO YUU WANT CUMPLETE ECHO#¢,
00138 1V INFORMATIONT (MAXIMUM QF S)1')

00139 17 FURMAT (S15)

00140 C

0014¢ END

(FLECS VERSION 22,4p)
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00001
00002
000603
00004
0000%
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
g0geu
00025
00026
00027
00028
00029
00030
00031
00032
0003}
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
000as
00046
0004y
000438
00049
00050
00051
00052
00053

SURROUTINE TOFFAL(ALEN, DSO, GSI, HRAD, GWTOT, SLUPE, TEMPR, VOL,

1 VSET, GSU, GSM, GSL' G888, YU, YM, YL)
C
C THIS SUBROUTINE USES TOFFALETTItS METHOD TO CALCULATE THE CAPACITY
C UF THE FLOW YO TRANSPORT SAND, A SUMMARY OF THIS METHDD CAN BE
C FOUND IN THE ASCE 1975 EDITION OF “"SEDIMENTATION ENGINEERING"
c PAGES 209 » 213,
o
C FORMAL PARAMETERS,
C ALEN = SEGMENT LENGTRH
C D%0 v MEDIAN BEU SEQIMENT DJAMETER (METERS)
C GSI o TOTAL CAPACITY UF THE SEGMENT (KG/DAY/M)
[ MRAD = MYDRAULIC RADJUS
C QT0T « TOTAL FLOW WITHIN THE SEGMENT
c SLOPE = ENERGY OR RIVER RED SLOPE
C TEMPR o wATER TEMPERATURE
C VoL = VOLUME
C VSE]l = SETTLING VELOCITY
c
c CALLED BY1 SAND
C
REAL KUFUNC,K4
C
DIMENSTION VYSET(3)
C
CUNSTL & 3,7975t-S
CUNST2 = S,60249E+22
COoNSTY = 2,976328E+3
FDIAM=EDS0 + 3,280833%
TMPRITEMPR » {,80 + 32,0
VE(QTODT » ALEN / (YOL)) & CONST]
FHRAD2ZHRAD « 3,280833
[«
C FOR WATER TEMPERATUREY GREATER THAN 32F AND LESS THAN {00F
[ THE KINEMATIC VISCOS1TY CaN ARE WRITTEN AS THE FOLLOWING
¢
VIS4, 1ubEed « (THMPR s¢ «0,R64)
C
C ASSUMING THE DSO0 GRAIN S1Z€E (DlAM) IS ApPROXIMATELY
c EQUAL 10 THE GEOMETRIC MEAN GRAIN S[IZE AND SIGMA«G = 1,5,
[« THE D6S GRAIN §I12E Ccan BE OETERMINED 10 BE (,17 « DSO,
o
D6S=1,17 *» FDIAM
CNY=0,1198 ¢ 0,00048 « TMPR
Cl2260,57 « 0,657 « TMPR
Ti=1,10 « (0,051 +» 0,00009 » TMPR)
ZI=YSETLL) « CONSTt = VvV /7 (CZ &« FHRAD % SLOPE)
IF(ZI LT,CNy) 2I=t,5 « CNv
c
C THE MANNING=STRICKLER ENUATION [§ USED HERE TO
[« NDETERMINE THE HYDRAULIC RADIUS COMPONENT DUE TO
c GRAIN ROUGHNESS (R'), TAKEN FROM THE (975 ASCE
c "SEDIMENTATION ENGIMEERING",PG, 128,
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00054 c

00055 c SUBSTITUTIONS ARE MADE IN EQUATION 2,141 FOR SHEAR VELOCITY
000S6 c AND K(8UB)S, THE FUORMER 18 REPLACED BY EQUATION 2,142, AND
000S7 C THE LATTER BY D(SUR)6S,

Q0058 c

00059 RPRIME=((vya21,%) & (D6S 2¢0,2%) 7/ (SLOPE #» 0,7S)) % 0,00349
00060 USTARE(RPRIME + SLOPE « 32,2) %+ 0,5

00061 AFUNCS(VIS » 1,0E5) ## 0,333 7 (10,0 *» USTAR)
00062 CONDITIONAL

0006} . (AFUNC LE, 0,500) AC = (AFUNC/4_ 89)¢x ) 45
00064 s (AFUNC ,LE, 0,660) AC 3 (AFUNC/0,0036)%40,67
00065 , (AFUNC ,LE, ¢,720) AC 3 (AFUNC/Q,29)a0d 17
00066 e (AFUNC ,LE, 1,29) AC s ug,0

00067 . (AFUNC ,GY, 1,2%9) AC 3 (AFUNC/0,300)es2, 7¢
00068 veoF IN

00069 C

00070 KYFUNC=AFUNC a» SLOPE ~ D&S » |, 0ES

00071 CONDITIUNAL

00q?2 + (K4FUNC LE,0,25) R4 = 1,0

00073 o (MUFUNC LE,0,35) K4 = (KUFUNCway 10) #» 4 8%
00074 « (KAFUNC,GY,0,35) K4 2 (KUFUNCax «1,05) » 0,49
0007% seeFIN

00076 [«

00077 ACK4=AC x Ky

00078 IF (aCk4 LT, te,0)

00079 ., ACKkG=16,0

00080 . Kiszte,0 7 AC

00081 ve dFIN

00082 0CZUs{,0 + CNV = {,5 » 21

00083 pCZM=) 0 ¢+ CNY = 21

00084 0CZL=1,0 ¢ CNY = 0,756 » 21

00085 ZINVECNV = 0,756 » ZI

00086 IMzeZ NV

00087 INT1,0 + ZINY

00088 202«0,756 & 71

00089 IPzo 2004 * I1

00090 20=20,% » 71

00091t C

0009¢ C CLI HAS BEEN MULTIPLIED BY 1,0E30 TO XEEP IT FROM
00093 C EXCEEDING THE COMPUTER OVERFLOW LIMIT

00094 o

00095 CLI2CONSTZ & OCZL » (V ws 2,333) 7/ FHRAD x& (IM) 7
00096 1 C(TT & AC * K4 & FDIAM) w& [ ,687) 7 (1,0 ¢ CNV) /
60097 e ((FHRAD ;7 11,20) 2a (ZIN) e (2,0 » FDIAM) a» OCZL)
00098 c

00099 PIz(2,N4FDIAM/FHRAD )27

00100 CeDzCLI » Py 7 1 UE+30

0010t C

001062 c CHECLK TU SEE ]F THE CALCULATED VALUE I8 REASONABLE
00103 C (¢ 100,0), AND ADJUST [T IF 1T I8 NOT,

00104 C

00105 IF(C20,67,100,0) CLI= 1,0E+28 / P{

00106 C

00107 c

00108 o CMI HAS REEN MULTIPLIED RY §,0E30 TO KEEP [T FROM
00109 o EXCEEDING THE COMPUTER OVERFLOW LIMIT
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00110
00111
00112
0011}
oot)a
00115
00116
00117
00118
00119
6020
00121
00122
00123
00124
00123
00126
00127
00128
00129
00130
00131
00132
00133
00134
00133
00136
00137
00138
00139
00tuo
00ttt
00142
00143
00104
0014s
00146
00§47
00t4s
00149
00150
00151t
00152
00153
00154
001593
00156

aNaXel OO0

[aNelsl e NaNal (e NaNel [aNeXel

e Fulgl

P(SUR)T APPEARING IN BUUATIONS 2,236H, J, K, L, M, AND
N IS THE WEIGHT FRACTION OF TOTAL SAND THAT THE [=TH
SIZE FRACTION CUNTAINS, SINCE wE ARE MODELING ALl
SAMD AS A SINGLE SI1ZE FRACTION == P(SUBJLl & 1,0, AND
HENCE DOES NOT APPEAR IN THE MODEL EQUATIQNS,

CMT=d3,2 « CLLI » (1,0 ¢ CNV) « V o (FHRAD #x (IM))

CALCULATE TRANSPORT CAPACITY OF THE UPPER LAYER
FD11=FHRAD / 11,24
FO258FHRAD 7 2,5

GSU=(LM]L * (FDI1 *» (ZP)) & (FD25 #*+ (I1Q)) #
1 {FHRAD &2 (UCZu) = (FD2S ax (0CZUY))) 7 (UCZU » 1,0 E+30)

CALCULATE THE CAPACITY GF THE MIDOLE LAYER,

GSME(CHL & (FDL1L aa (ZP)) % ((FD2S aw(0CIM)) =~
1 (FDIL a2 (OCZM)))) / (OCIM * {,0E+30)

CALCULATE THE CAPACITY OF THE LOWER LAYER

GeL=(CML & ((FDIl s+ (ZIN)) = ((2,0 » FDIAM) »» (0CZL))}))
] /7 (OCZL « {,0E4+30)

CALCULATE THE CAPACITY OF TYHE RED LAYER
G3IB=(CMl & ((2,0 % FDIAM) #» (ZN)))/1,0E+3D

TOTAL CAPACITY OF THE SEGMENT (GS] HAS UNITS OF TONS/DAY/FT)
GSI=GSU ¢+ GSM ¢+ GSL + G8B

CONVERTING TO KG/DAY/M

GSu = 6GSIy ¢« CONST]
GSM 3 GSM * CONST}
GsL = GBL « CONST3
6SB = GSB * CONST3
YU 3 NRAD 7/ 2,5

YM = HRAD /7 {{,24

YL = 2,0 » DSO
G31=G31 * CUNST3

RETURN
END

(FLECS VvERSION 22,46)
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0000}
00002
00008
00004
0000s
00005
00qo07
00008
00009
00010
60011
00012
0001}
00014
00015
00016
00017
00018
00019
00020
0002t
00022
00023
00024
00025
00026
00027
0002R
00029
00030
0003t
00032
00033
00034
00035
00036
00017
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
900S0
00051
00052
000S3
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SUBROUTINE TRANSP(FERROR,PCOEF,B8WID,AWID,ABAR,DEPTH,0LDC,ECHO4,

{

CRUSEC,ECHOT, ECHOB, ECHO9)

THIS ROUTINE goLVES THE MASS TRANPORT EQUATIUNS BY AN IMPLICIT
FINITESELEMENT METHOD, A CRANK=NICHOLSON METHOD I8 USED T0
APPROXIMATE THE SULUTION THROUGH TIME,

VARIABLE DEFINITIUNS:

ALEN
AREA
8
BD1VY
BED

c
CCIN
coLo
CROSEC
DECAY
DELTH
oeEL
DENS
OF2
DIAM
DsHRr
0S¢
ERUDE
FERROR
HRAD
KAyl
KAY2
NBED
NELEM
PCOEF
POR
AHIN
GHGyr
Qv
SCSHR
§LOPE
SMETH

T8 & 1 8 €3 3% % 30 BT 6V S B E N NS 2 VWY YR OE LY S

SR
STRESS
TEMPR
voL
VSEY
XYS0

CALLED BY)

SEGMENT LENGTH

ELEMENT AREAS

8€0 COND[TIONS

STANDARD BED LAYER THICKNESS

BED THICKNESS

WATER CONDITIONS

CONCENTRATION OF IMFLOMW

CELLeCENTERED CONCENTRATION

TQTAL CROSS-SECTIONAL AREA, M#ax2

FIRST ORODER DECAY

TIME STEP (SECONDS)

STANDARD ELEMENT THICKNESS

DENGLITY

DIFFUSIAON CNEFFICIENT

DIAMETER

CRITICAL SHEAR STRESS FOR DEPUSITION

MEDIAN BED SEDIMENT DIAMETER (M)

ERODABILITY

FATAL ERHOR FLAG (L#*}))

HYDRAULIC RADIUS

LIGHT EXTINCTION COEFFICIENT OF wATER

LIGHT EXTINCTION OF SUSPENDED SEDIMENY IN WATER
NUMBER OF BED LAYERS

NUMBER OF ELEMENTS

FIRST TERM OF THE PHOTOLYSIS RATE OF CHANGE EQUATION
POHOSITY

[MFLUW DISCHARGE

OytFLOw OTSCHARGE

VERTICAL DISCHARGE

CRITICAL SHFAR SIRESS FOrR SCQUR

ENERGY OR RIVER BED SLUPE

CONTROL VARIARLE TO SELECT THE METHOD TQ BE USED
WHEN COMPUTING THE SAND CARRYING CAPACITY, (BYTE)
SEDIMENT ERNOSION RATE

BED SHEAR STRESS

WATER TEMPERATURE

VOLUME

PARTICLE SETTLING VELOCITY

THICKNESS OF TOP BED LAYER

JERATRA

CALLSy BEDDK, BEOHIS, CcOLAPS, COMB., DISOLY, FALL, PARTIC, SAND,

SED

INCLUDE

IME, SETUP, SILCAL, TRISOL

TeLMgIZ . PRI
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90054
000SS
00056
00037
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
006073
00074
0007%
00076
00077
00078
00079
000840
00081
00082
00083
00084
00085
00n8e6
00087
00083
00089
00090
00091
00092
0009%
00094
0009S
00096
00097
00094
00099
00100
00jo01
00102
00103
00104
00105
00106
00107
00108
00109

c

C
C

laNe

[aBaNe

oo

LOGICAL*1 FERROR, ECHOU4, ECHOT, ECHOB, ECHO9

OIMENSION A(MXELEM), ABAR(MXELEM), DO(lo), ILAYR(3), P(MXELEM,3),
1 R(MXELEM), S(MXELEM,3), SO(MXELEM,6),

4 SR(&6), XNT(3), Z(MXELEM), BWID(MXELEM), AWID(MXELEM)

3 JOLUC(MXELEM,MAXCON), DEPU(&), SCOUR{6), BEDSD(3)

INCLUDE ‘' TRANS ,COM?

DATA EPS1/1,0E=30/

MP1 3 NELEM & |
MLI = NELEM « |

aan PERFORM CALCULATIUNS UVER THE TIME STEP DELTD ens

DELID = DELTH / B6u00,
DO (J=1,MAXCON)

. 00 (L 3 1,MPD)

. P(L) = 0,0

L]

¢ o 00 (N = [,})

e ¢« o S(L,N) B 0,0

e o o PUN) 3 0,0

. L[] ."rIN

L] lO'FlN

*

T DO (1x1,NELEM)

R ¢ RCDZI = 9,0

« o IF (1 ,EQ, 1)

e & o SELECT(I)

L] . . ] “)

e o s« o » CALL 5AND (ABAR, ALEM, AREA, 8, BDlV, CCIN, DELTD, DELZ,
L R B DENS, 0S50, HRAD, NBED, NELEM, POR, QHIN, GHOUT,
- T SCS8HR, SLOPE, SMETH, STRESS, TEMPR, VSET,VOL,
3. . . . . DEPO,1LAYR, 8D, SR, XNT, COLD, C.
L CRUSEC,BWID,ECHO7, SCUUR)

v s e« » o LF(ECHUB)

e« o e o & s MWRITE(G,1000)

. . . . . . WHEN(ILAYR(1),LT1.0)

e 4 s &« v & WRITE(H,1010) J,ILAYR(1),DEPOC1),DEPOCU),SDCL, 1), XNT(L),
O T (SDCI1,8),11x1,NELEM)

* e e v s o eelFIN

. L] . L] * . ELSE

e e o s o s o MWRITE(6,1015) J,ILAYR(1),SCOUR(C1),SR(I)+XNT(t),SCOUR(4),8R(4

L] . L] L ] [] L] OQ.FIN

¢ s e . e » FORMAT(Y J=st,12,1 ILAYR=!,12,!' DEPO=',E{5,7,' DEPO(+3)=1,
1, . . . ’ . E1S. 7, §D=t,E15,7,! XNT=! , E1S5,7,5X,*8D(1,+3)=?/
20 ] . ] [ [ ] (SXOBE13.7))

e o & s o '« FURMAT(! J=tv,12,' ILAYRE', [2,' SCOUR=',E15,7,' SR=',E15,7,
‘t . . . . . ' xNT"IE|5|7" SCOUR(*3)=',E]5.7.' SR(.3)='IE,S.7)

L] [ ] [ ] L] L l'nFIN

o o o o o FORMAT(1'OIN TRANSP FOLLOWING SAND!)
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00110 . . ] . ..'FIN

00111 s e o o Q)

00112 e s » s« o CALL SILCLA(ARAR, B, BOIV, CCIN, DELTD, DELZ, DEPTH, DENS,
00113 1y « o o o DSHR, ERODE, HRAD, 2, NBED,COLD,NELEM, POR, GRIN,
00114 20 4 e v s QHOUT, SCSHR, STRESS, VSET, xv80, DEPO, ILAYR,
00115 30 6 e v §D, 3R, XNT, CROSEC, BwlD, ALEN, ECHOT7, SCOUR)
00§16 e s o & o JF(ECHOB)

00117 s o s % 4 o MRITE(H,1020)

00118 s e e« & 4 ¢ WHEN(CILAYR(2),LT.0)

00119 e w » 4 & s s« MNRITE(6r1010) J,ILAYR(2),DEPO(2),DEPUV(S5),3D(14+2),XNT(2),
00120 1o o o o o & » (SD(I1,5),11=1,NELEM)

00121 ¢ v 1 e 4« sesfIN

p0122 v e s s s s ELSE

00123 e e o & o e o WRITE(6+1015) J,ILAYR(2),8COUR(2),SR(2)+XNT(2),S5COUR(S)(SR(5)
00124 v ¢+ v & u aesFIN

00125 e o s & o essFIN

00126 1020 , . ., o+ . FURMAT(tgIN TRANSP FOLLOWING SI{T')

00127 e s » o essFIN

00128 N & )

00129 « o o s o GALL SILCLA(ABAR, B, 8DIV, CCIN, DELTD, DELZ, DEPYH, DENS,
00130 | S T OSHR, ERODE, HRAD, 3, NBED,CULD,NELEM, POR, GQHIN,
00134 2¢ o e v GHOUT, SCSHR, STRESS, VSET, XYS0, DEPO, ILAYR,
00132 30 0 o 4 $D, SR, XNT, CROSEC, BWID, ALEN, ECHO?, SCOUR)
00133 e o « o o IF(ECHOB)

00134 e e o & e s MWRITE(6,1030)

001359 e s e« v s+ o WHEN(ILAYR(3),LT,.0)

00136 e o « ¢ s e« o WRITE(6,1010) J,ILAYR(3),DEPO(3),DEPO(S),SD(1¢3),XNT(3]},
00137 Lo o o s o s » (30(11,6),10=1,NELEM)

00138 L 1 . L d . QOI?IN

00'39 L] . . . . . ELSE

00140 e » ¢+ o o s o WRITE(6+1015) J,ILAYR(3),8COUR(3I,3R(3),/XNT(3),8COUR(S),8R(6)
oo,ul . . L) [ . * ochIN

00‘“2 [] . . L] r . .F‘N

00143 1030 . .+ o + o FORMATCYQIN TRANSP FOLLOWING (SILT) CLAY')

Oo,aa L] . * . .'lFIN

0014S e o s aseFIN

00146 e s e1oFIN

00147 o« o CUNDITIONAL

00148 e s o (J LLE, ¥

00149 e o« 4 » CALL SEDIME(ABAR, ALEN, CCIN, DELTD, I, J, NELEM, GHIN,

00150 Te o 0 e QHOuUT, GV, SD, SR, ALFA, BETA, VEL1, VEL2,VSET,
00151 - DELZ, BwID, AwlD, VEPTH, BETAY, BETA2)

00152 e o » o IF(ECHOB) WwRITE(6,1500)

00153 1500 , , 4 o FORMAT('OIN TRANSP FOLLOWING SEDIME!')

00154 . . . ouanN

0015% e o o W ,GE, 4 _AND_ J LE, &)

00156 e o « o CALL PARTIC(ABAR, ALEN, B, C, CCIN, COLD, DECAY, DELTD, DFZ,
a0157 Te v v 1, J» NBED. NELEM, OHOUT, QHIN, QV, SORBK, 3D, SR, ALFA, BETA,
00158 e v e e VELY, VEL2,VSET, DELZ, DEPTH,BWID,AWID,

00159 30 6 o s BETAl, BETA2)

00160 e o » a JF(ECHOB) WRITE(6,1510)

00161 1510, o + « FOURMAT('OIN TRANSP FOLLOWING PARTIC")

00162 e s o eeeFIN

00163 . . o WEG, T

00164 e o s o CALL OlS0OLV(ABAR, B, BDIV, C, CCIN, COLD, DECAY, DELZ,

00165 Ty 0 o o DELTD, DENS, DIAM, I, KAYY, KAY2, NELFM,NBED,
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00168 2, . . PCOEF, POR, QHIN, GHOUT, QV, SORBK, ALFa,
00167 30 ¢ o« » VEL2, BETAt, HETAZ2, DEPG, SCOUR, BEDSD, XY
00168 e o o o [IFC(ECHDB) WRITE(6,1520) (BEDSO(IL),I1=1,3)
00169 tsee ., . e« o FORMAT('0IN TRANSP FOLLDWING DISOLYV REDSD(1=3)
00170 e s o sesFIN
00171 e o essFIN
00172 . e TF(ECHOB) WRITE(6,1530) VvEL1,VELZ
00173 1530 , , FORMAT(' VELL =9 E31S5,7,10X,'VEL2 =',E15,7)
00174 4 . 8
00178 c s o wt% CONSTRUCT THE FINITE ELEMENT MATRICES FOR EACH LAYER nas
00176 « o WHEN (J,LE,3) DIFUSE = DFZ(J)
00177 « o ELSE DIFUSE = DF2(Je3)
00178 « o+ DDCY) = DIFUSE/Z(DELZ®VELZ)
00179 « o DUL(2) = 6,0 » DELZ
00180 . o OU(3) = (VEL2 « 4, *» VEL1) » DOD(2)
001A) e o OD(u) = (VEL! + 2, & VEL2) 7 00(2)
00182 e« o DD(S) = (2, « VEL] & VEL2) / 00(2)
0notald . « DUle) = (4, « VEL2 = VELL) 7 00(2)
00184 « » DD(7) 2 ALFA
00185 , . 0D(8) = BETA
001866 . . DL(9) = BETAL
00187 s o D0O(10) = BETA2
00188 s o IF (ECHULY)
003189 e o o« WRITE(®,2500)
00190 2500 , . o FORMAT('Q  T', 41X, 'Jd',6X,'0D(1)",7%X,100(€2),7X,'DD(3),7X,
00191 le o & Xe'OD(S)V,7X,00D(6)',7%,'D0(7)1,7%,tDO(8)!,7X,10D(9)?,7X,
00192 e s o WRITE(6,2000)[,J (DO(K) KZL,10)
00193 2000 , , , FORMAT(IX,13,1X,01,1X,10(¢1PELR, 4))
00194 e o eseFIN
00198 C N »
00196 e o VEL = VEL1/DELZ
00197 N . IF(l.,EQ,NELEM) VEL==VEL2/DELZ
00198 . » WIDTH = AWID(])
00199 e o CALL SETUP(1, 0D, Py Sy Ry VEL,NELEM,ECHOU,WIDTH)
00200 e eeoFlIN
0020t  C .
00202 . HALFD = VELTD 7 2,0
00203 . DO (L 3 1,MP1)
00204 s o RIL) 3 R(L) » DELTD
00205 e . LY = ClL,n
0v20s s o« DU (N T 1,3)
00207 v R « PV 2 S(L,N)sHALFD
00208 v e« o PBAR 3 P(L,H) ¢ P}
00209 . . . S(L,NY 2 p(L,N) » p1i
00210 e e« o PUL,N} = PBAR
00211 o v eeoFIN
00?12 . nooFlN
00213 C .
00214 . 1F (ECHOH)
co2ts . o WRITE(6,5760}
007216 9760 , . FURMAT(Y BEFQRE COMBesarwwemanaaaBEFORE COMB2eY)
00217 e o WHITE(6,5761)
00218 S161 4 o FORMAT(YONCODE',6%,'PCL,1)*e10x,'P(1,2)%,10X,'P(1.,3)',10x,
00219 T 6 '5CL, 030, 00x, 080,22, 00X, "SCI,3) 0,00, ZC1)" 12, 'R(1)")
00220 e v WHRITE(&6,ST62)(T,(PLI1, X)) K=1,3),(8(1,X),XK=21,3),2(1),R(]1),
00221 1, I=1,MP1)
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00222
00223
00224
00228
00226
00227
00228
00229
00230
00231
00232
00233
00234
00238
00236
00237
00238
00239
00240
00241
00242
00243

00244
00245
002us
00247
0024g
00249
00250
nN02st
00252
00253
00254
0025%
00256
002s7
00258
00259
00260
00261}

5762 o FORMAT(1X,12,1PB8£16,5)

eeoFIN

CALL COMB(MP), 8, Z, R)

1F (ECHO4) WHITE(4,6000)(R(L) L ®L1,MPY)
6000 FORMAT(' R AFTER COMB!',B(1PEL12,4,2X))
C
C wex SOLVE THE SYSTEM OF EQUATIONS BY GAUSSIAN ELIMINATION aax
o

CALL TRISOL(MPL,P(2,1), PL1,2), P(4¢3)4R)

*
*
*
.
L]
[
L ]
c .
« DO (lzl,MP1)
e o OLDCC(I,d)BC(1,Jd)
s o CCI,Jd)=R(D)
o eesFIN
e COMPUTE=CELL-CENTFREDeVALUES
L ]
eooFIN
CALL BEDHIS(B, BDIV, BED, COLD, DELTD, DELI, DENS,
1 FERROR, I1LAYR, NBED, NELEM, PQR, XNT, XYSQ,
2 DEPU, SCOUR, BEDSD)
IF(DECAY(L),GT,0,0) CALL BEDDK(B,DECAY/DELTD,NBED)
RETURN

TO COMPUTE=CELL-CENTERED=VALUES

a4 COLLAPSE THE NOUDAL VALUES OF € INTO CELL CENTERED VALUES
IN CULD ana

aEaNeNel

DO (Is1,NELEM)

CULD(I,J) B (CeI,J) ¢ C(l+1,d))/2,
oo FIN
ORMAT(' ¢ IN PROCEOURE Ix',]2,2X,IPTELd, 4)
F (ECHOWY)

IF (J,EQ,MAXCON)

o WHRITE(6,6200)(C1,(CCf,JJ),J)=t s MAXCON),I2]l,MP1)
WRITE(6,6300)(1,(COLD(Y1,JJ),JJ =1, MAXCON), T2t ,NELEM)
FIN

6200

6300 (' COLD IN PROCEDRE 12',12,2Xs1P7E14 4)

M Mo @ ® ¢ & = Mu o

Me v ©« « &« w# ®© = & & « o a & » o

Ze
O

PROCEDURE CROSS=REFERENCE TABLE

00244 CUMPUTE=CELL=CENTERED=VALUES
00236

(FLECS VERSION 22,46)
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PR PN AP PN TN TP RSP YNC sty TR et a P

00001} SUBROUTINE TRBDAT(ECHO, HLDERR, NELEM, NTRIBS, NUMERR,
00002 i SIMLEN, TRBOPY)

000013 C

00004 C THIS ROUTINE 18 RESPONSIBLE FOR READING AND PROCESSING THE
0000% C TRIBUTARY INFLOW MASS FLUX DATA, THE DATA 1S READ FROM
00006 ¢ THE INPUT STREAM (LUN f) AND WRITTEN 1O "TRIBUTARY , TMP" (LUN T)
00007 C FOR USE DURING THE SIMULATION,

00008 C

00009 c FOURMAL PARAMETERS,

00010 c ECHO * LINE PRINTER ECHO OPTION CONTROL VARIABLE (L#*t)
00011 C HLDERKR = KOLDING ARRAY FOR ERROP NUMBERS (BYTE)

00012 c NELEM = NUMBER OF VERTICAL ELEMENTS

00013 C NOTEs NELEM 1S LATER REDEFINED IN HYDDATY

00014 C NTRIBS « NUMBER (F TRIBUTARIES (0 OR 1)

00018 C NUMERR = NUMBER QF INPUT ERRORS

00018 c SIMLEN » SIMULATION LENGTH (SECONDS = Ix4)

0001t C TRBUPT = TRIBUTARY INPUT CONTROL VARIABLE

00018 c

00019 c CALLED BYt SERATRA

00020 C CALLS: PUTERR

00021 C

00022 INCLUDE tSYLELMSTIT PRMY

00023 c

00024 BYTE HLDERR(100)

0002S c

00026 INTEGER#2 TRBOPT

90027 c

00028 INTEGER*d ENDTIM,PRETIM,SIMLEN

00029 C

00030 LUGICAL#*1 ECKO

00031 C

00032 DIMENSION CTRBIMXELEM,NMAXCON)

0003} C

00034 C veos TRIBUTARY INFLOWw MAgy FLUX

00035 C

00038 c FIRST RECORD,,,,.

00037 C

00034 C Cokty le 5,,,NTRIBS,,, .MUMBER OF TRIBUTARIES (0 gRrR 1)
00039 C be010,,,TRROPT, o TRIBUTARY INPyT OPTION

000490 (¢ 203 THE USER wANTS THE MOOEL TO
00041 C DISTRIBUTE THE MASS FLUX THRU
pooa2 C THE ELEMENTS,

00043 c =7 THE (SER WILL gUPPLY THE
00Qdy C MASS FLUX VALUES FOR EACH ELEMENT
Q0aus c

000usn REWIND 7

00047 C

0004R READ(1,¢) NTRIBS,TRBOPT

00049 o

00050 IF (ECHO) WRITE(&,3) NTRIBS,TRRAOPTY

00051 C

00052 IF (NTRIBS ,G67, 0)

00053 « IJF(ECHO) WRITE (6,8)
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000S4
0600SS
00056
000S7
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00048
00069
60070
00071
00072
00073
00074
00078
00076
00077
00078
00079
00080
0004¢
00082
00083
00084
0008S
00086
00087
00088
00089
00090
00091
00092
00093
00094
00098
00096
00097
00098
00099
00100
00to01
00102
00103
00104
00109
00§06
00107
00108
00109

s FalaBeXaRe)

o

lslalaNaNaeNealeleNaNalela N RaNele N Yo Ne e

coL,

® 6 @ & 8 2 ¢ @ & 8 A 4 5 O P € G 4" B O A W W S G e 9 W S @ O "V O O O O 0 e
® 4 & @ % 8 @ 4 ® & @ 4 ® & 0 ¢ ¢ O B ° 0 @ ® O " 8t 8 8 e e

FIN

RETURN

cou,

13eMAR=B1 13132100 PAGE 00002

REPEAT UNTIL (ENDTIM ,EQ, «9999)

CARD 11«8

1=10,, ENDTIM, . ENDING TIME FOR THE DATA THAT FOLLOWS,
A VALUE OF #9999 TERMINATES THE DATA

(SECONDS),

READ(1,6) ENOTIM

UNLESS (ENDTIM ,EQ, =9999)

RECORD TWO,.4400sTRIBUTARY MaSs FLUX AND DEPTH

aanpdtnats CAUTION aastanntes
THE MASS FLUX UNITS ARE QIFFERENT FROM THOSE OF
INITIAL WATER AND UPSTREAM WATER CONCENTRATIONS,

RADIONUCLIDE IS PC/SEC,

SEDIMENT I8 KG/SEC

PESTICIDE 1§ KG/3EC,

anhannantn CAUTION aentpansny

11220,,,CTRB(1,2),,,MASS
21-30..,CTRB(113).-.“555
31=d0,,,CTRB(J,H4),,,M485
WITH
41e50,,,CTRB(J,5),s,MASS
WITH
S1e60,,,CTRB(J,56),,,MA35
WITH
61«70, ,,CTRB(J,7),.,MASS

FLUX
FLUX
FLUX
SAND
FLUX
SILY
FLUX
CLay
FLUX

1e{0,,,CTRB(1,1),,,MA88 FLUX OF SAND (KG/Ma*3)4(Maex3/SEC)

oF SILY

OF CLay

OF CONTAMINANT ASSOCIATED
(PC/KG) # (KG/Mar3)u(Mea3/SEC)
OF CONTAMINANT ASSOCIATED

OF CONTAMINANT ASSQCIATED

OF DISSOLVED CONTAMINANT

(PC/Maad)»(M2ad/8EC)

WHEN (TRBOPT ,EB, 0) N = 1
ELSE N = NE|EM
DO (J=1,N)

READC1,1) (CTRB(J,I),1=1,MAXCON)

IF (ECHO)

« WRITE(6,5) ENDTIM, (CTRR(y,1),1=1,MaXCON)

veoFIN

!Q.F!N
WRITE(T) ENOTIM, ((CTRBUJ,I)sI=1,7),d81,N)
FRETIM = ENDTIM
seeFIN

REWIND 7
IF (PRETIM LT,

FORMAT(TFIO,0)
FORMAT (2IS)
FORMAT(1HO,dX,'TRIBUTARY DATA'Y /14X, 15,',, . NUMBER OF TRIBUTARIES!
71ax,18,",,,TRIBUTARY [NPUT CONTROL VARIABLE')
FORMAT(IHO, 1ENDING TIMEY,1%,3(3x,CONC, OFY, tX),3(1x,'CONC,!
' OABSUC, T, 2X),2X, TCONTAMINANT Y, 7X, YFLOW!' /13X, "SUSPENDED SAND!
e 1X, "SUSPENDED SILT!', !X, 'SUSFENDED CLAY',3x, 'WITH SAND',6X,
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00110 3 O YWITH SILTY,6Xe'WITH CLAY' ,uX,'DISSOLVED CONC!',2X,
00111 4 Y(Maa3/SEC)Y)

00112 S FORMAT(ZX'IIO,EX,7(1PE12.5,IX),lPElZ.S)

00113 ) FORMAT(1190)

00114 C

0011S END

(FLECS VYERSION 22,46)
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00001 SUBROVYTINE TRHBFLO(CTRB, CTRIA, ENDIRA, ETIME, FERROR, OEPTH,
ngoo? i NELEM, NEWQI, NEWTRBs QHIN, TRBOPY, DEPMIN)
00003 C

00004 C WHEN THERE IS A TRIBUTARY TO THE SEGMENT THIS SUBROUTINE IS
0onosS C CALLED EACH TIME STEP TO READ THE ODATA FROM LUN 7

00006 C WHICH wAS WRITTEN BY SUBROUTINE TRBODAT,

oooo7? C

00008 ( FORMAL PARAMETENS)

00n0e C C1RB e REDISTRIBUTED CTONCENTRATIONS

00010 c CYRIB e« ORIGINAL TRIBUTARY MASS FLUX

00011 C ENLUIRB o ENDING TIME OF THE CURRENT TRIBUTARY ODATA (I«d)
00012 € ETIME = ELAPSED TIME OF THE SIMULATION (I%4)

ool o FERROR = FATAL ERRNDR FLAG

00014 o NELEM « NUMRER OF ELEMENTS

0001S C CAUTIONT NELEM HAS BEEN REDEFINED IN HyYDODAT
00016 C SINCE [TS USE IN TRBDAT

noo1ty C ME®Q] o« NEW QHIN DATA FLAG (Ls})

00018 c MEWTRB e NEW TRIBUTARY ODATA FLAG (L#1)

00019 C QHIN e INFLOW TO CURRENT SEGMENT

00020 4 1RBOPT » TRIBUTARY INPUT QPTION CONTROL VARTABLE (1+2)
00021 c

00022 c CaLLED BY1 SERATRA

00023 c

00024 INCLUDE 'SYIELMSIZ, PuM

00025 C

00026 INTEGER#Z TREUPI

00027 C

00028 INTEGER# 4 ENDTRB,ETIME

00ce? c

00030 LOGICAL»1 NEWTRB,NEWOI,FERRQR

0003t C

00032 DIMENSJOUN CIRB(MXELEM,MAXCON), CTRIB(MAXCON), QHIN(MYELEM)
00033 C

00034 NEWIR® 3 _FALSE,

00039 IF (ETIME ,GT, ENDTRH)

00035 , NEWTHB =z  TRUE,

00037 ¢« REPEAT UNTIL(ETIME ,LE, ENDTRAR)

00038 100 , , CONTINUE

00039 . o WHEN (YRBOPT _£Q. 0)

00040 « o o READ(7,END3200) ENOTRB, (CTRIB(J))JTl,MAXCON)
0004y e o« eeafIN

00042 « o ELSE READ(7,ENP=200) ENDTRB, ((CTRBUI,J)sJE{ ,MAXCON),I=l,NELEM)
00043 e eesFIN

0oody seoFIN

0004S IF (ODEPIHW _LE, DEPMIN) RETURN

0004b IF (TRRUPT EQ, 0 _AND, (NEANTRB ,0R, NEWR]))

00047 . GHTOI = 0,0

00048 « OO (l=l,NELEM) GHTOT = QHTIOT *+ QGHINI(T)

00049 c o a2 DISTRIBUTE THF MasS FLUX THROUGHOUT THE ELEMENTS #ax
00050 c ' NOTEL UNITS ARE

000S} ¢ ' SEDIMENT KG/SEC

00052 C . PARTICULATE pC/SEC DR KG/SEC

00053 c N 0JSSOLVED PC/SEC
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00054
00055
00056
000S7
00058
00059
00060
0006t
00062
00063
00064
00065
00066
00067
00068

c

200

DO (X={,MAXCON)

N0 (Is1,NELEM)

. CTRB(I,K) 3 CTRIB(K) * GHIN(I) / QHTOT
celFIN
FIN

13

M
£7

C MNe s v o

e © e o = o

ve
IN
RN

CONTINUE

FERROR s ,TRUE,

WRITE(6,1)

FORMAT(L1OX, 'FATAL ERROR « TRIBUTARY DATA EXHAUSTED?)
RETURN

END

(FLECS VERSIDN 22,46)
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(XL Y AR L P AP R AR R R R RS DY 2 20 Y

0000} SUBROUTINE TRISOL(MP1,D1,0,02,R)
00002 c CALLED BY TRANSP,

po003 c USED IN ORIGINAL VERSION DF SERATRA
00004 INCLUDE 'tLM8I2Z,PRM!

00008% C

00006 DIMENSIUN D(MXELEM), DI(MXELEM), DQ(MXELEM), R(MXELEM)
00007 o

00008 NaMP 1

00009 LFELLY!

0001Q C

00011 c FORWARD ELIMINATION

000t c

00013 DA(isy,NL)

00014 « O01D=01CI)/0D(1)

00013 e DCI41)20(1+1)=D2(¢1)*DID

00016 e RUIFIISR(IM1)=R(I)ADID

00017 ssoFIN

00018 C

00019 C BACKWARD 3SUBSTITUTION

00020 c

0002} R(N)EZR(N)I/D(N)

00022 DU (I=1,N1)

00023 . KINw]

00024 e RIK)IZB(R(K)=DZ(X)2R(K+1))/D(K)
00028 esoFIN

90026 c

00027 RETURN

00028 END

(FLECS VERSION 22,40)

AR A L LS T YA AT ALY RRSRRY R 2R R Y 2 )

179



(FLECS VERSION 22,44) {3eMAR~81 13132148 PAGE 00001

go0001
00002
00003
00004
0000%
0000¢
00007
00008
00009
00010
00011
00012
00013
o004
00018
00016
00017
Q0048
00019
00020
00021
00022
006023
00n2y
00029
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
000at
00042
00043
00044
00045
G0nds
00047
0004R
000u9
00050
00051
0onse
00053

OO0

YOO [ Nal

YOO

[a NaNal

AT NO

SURROUTINE TRNPOS(ABAR,AREA,AWID,ALEN,BWID:OELZ,EL,
TELM,NELEM, XSAREA, VOL)

THIS SUHROUTINE COMSERVE THE GROSS (ROSSeSECTINAL AREA AS A FUNCTION
OF DEPTH QURING THE CONVERSION OF THE REAL CROSS~SECTION TO IVS
IDEALIZED RECTILINEAR SHAPE,

INCLUDE 'SYIELMSIZ PRMY

DIMENSION ABAR(MXELEM), AREA(MXELEM), AWID(MXELEM),
BRID(MXELEM), EL(MXELEM), JELM(MXELEM),
XSAREA{MXELEM)

BLENZ] ,/ALEN

ELTOP=pELZ

WHRAREA(] ) ABLEN

BwlD(1)zw8

ARADE(WB+AREA(2)ABLEN) #(EL(2)=EL(1))/2,
ARRBEO,

NB=1{

DETEAMINE LOCATIOM OF TOP NODE WITH RESPECT TU ORIGINAL DATA

DO(ls),NELEM)

DO(J2y ,MXELEM=)

. IFIELTNP ,GE, EL(J) (AND, ELTOP LE. EL(J¥1))
. EBsELLD)

. EBISEL(JI*D)

, WB2AREA(J)#RLEN

s WTBAREA(J+1)*BLEN

., NizJ

. ILELM(I)=J

. GO 10 10

cedFIN

FIN
TINUVE

»
L]
*
.
*
.
.
c

LINEAQLY INTERPOLAYTE W~IOTH A7 ELFMENY's 10FP NODE
WTOPEWH ¢ (ELTOPEB)a(WTenB)/(ET<EB)
ASSUME TRAPZOIDAL SHAPES TU FIND CROSS-SFCTIUNAL AREAS

ARATT(HTsWTOP Y« (ET~ELTYPY/2,
ARBT(WTOPswB) = (ELTNP=ER) /2,

DETERMINE [F NEw ELEMENT SURFACES HAVE HEEN FOUND 10
(a) LIE WITHIN A SINGLE DATA SETF

(B) LIE [N SEQUENTIAL DATA SETS, 0R

tC) BE SEPARATED RY QONE UR MORE DATA 3ETS

FINALLY, FORM THE CRUSS=SECTIONAL AREA

@« e 8 ® o & & ® B L @ ® 4 " W 4 & * A 8 € 6 0 @ s & O
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00054 o INDICINTeNB
00055 o« IFULINDIC ,EQ, 0) XSAREA{1)2ARBT~ARHB

00056 . IF C(INDIC ,GE, 1) XSAREA(I)3ARBT+ARAB

00087 « IF (InOIC ,GE, 2)

000%8 e o XSAR=mQ,

00059 e o DUCIISNBtL,NT=t)

00060 s o o XSARSBXSAR(AREA(II)SAREA(IT+1))a(ELCIT+1)~EL(LII))*BLEN/2,
00061 e o« eeoFIN

00062 e o XSAREA(I)SXSAREA(I)+XSAR

00063 s eseFIN

00064 c .

00065 c « DETERMINE AVERAGE VERTICAL PROJECTION, AVERAGE WIDTH, REAL WIDTH,VOLUM
LIDTY S C .

00067 s AWID(I)®XSAREA(I)/DELZ

00068 « ABAR(II®AWID(1)#*ALEN

00069 e BWID(I¢+1)aWTOP

00070 « VOL=VOLSXSAREA(I)#ALEN

00071 o v

00072 C e OVERWRITE INITIAL INFORMATION FOR NEXT ELEMENT
00073 € .

00074 « ELTOPSELTOP+DELZ

0007S . ARABEZARAT

00076 ., ARBHzARBT

00077 « NBaNT

00078 vedFIN

00079 RETURN

00080 END

(FLECS VERSION 22,46)
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000014
00002
00003
00004
00003
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00Qts
00017
00018
00019
00020
00021t
00022
00023
00024
0002%
009026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
D0OQ 3R
000139
00040
00041t
0004z
0004}
00044
00045
00046
00047
00048
0004g
000sQ
00051
00052
000sy

OO OO ON

(] s BeNeRaNalNeNeNel laXel

YOO OO AN

SUBROUTINE UPSDAT(ECHO, HLDERR, NUMERR, SIMLEN,UW]ID,UEL)
THIS ROUTINE I8 RESPONSIBLE FOR READING THE UPSTREAM INFLOW
CONDITIONS TQ SEGMENT 1, THE DATA IS READ FROM THE INPUT STREAM
(LUN 1) AND THEN WRITTEN TO "DUMMY _ DT{* (LUN 2) FOR SUBSEQUENT
USE DURING THE SIMULATION,
FORMAL PARAMETERS)
ECHO = LINE PRINTER ECHO OPTION CONTROL VARIABLE (L)
HLNERR = HOLDING ARRAY FOR ENROR NUMBERS (HYTE)
NUMEHR » NUMHBER CF INPUT ERRORS
SIMLEN « SIMULATION LENGTH (SECONDS = 1ad)

CALLED BYs SERATRA
CALLSt PUTERR

INCLUDE "PELMBIZ,PRM?
RYTE HLUDERR(100)
INTEGER*U ENDTIM,PRETIM,SIMLEN
LOGICAL»1 ECHO
DIMENBION CCIN(MXELEM,MAXCONY, UWID(MXELEM), UEL(MXELEM)
REWIND 2
IF (ECHO) WRITE(&4,6)
erees UPSTREAM INFLOW CONDITIONS TQ SEGMENT |
REPEAT UNTIL (ENDTIM (EG, =9999)
RECORD ONE,,,..
COL, 1ei0,, ENDTIM __  ENDING TIME FOR DATA THAT FOLLOWS,
A VALUE OF =9999 TERMINATES THE DATA,
{SECONDS)
l"‘SU’CNHIOOO""NUMSER OF ELEMENTS
16e2S,, UDEPTYH _ ELEVATIUON OF FREE SURFACE ABOVE BED
READ(1,5) ENDTIM, NM, UDEPTH

JF(ENDTIM (NE, «9999)

® 4 4 8 ® ¢ 6 %" ® & o @ 0 9 U M e & + o

® ¢ & @ o a o » @

RECURD TWO,, ., AATER COMDITIONS, ONE CARD IS READ FOR EACH NODE,
THE UNJTS (OF THE COMTAMINANT CONCENTRATIONS DEPEND
UPON THE TYPE 0OF CONTAMINANT (RADINNUCLINE,,PC/XB
OR PESTICIDE 4 ,XG/KG), THE PARAMETERS ARE READ 1IN
THE FOLUWING ORDER:
PARAMETER |, CONCENTRATION OF SAND (KG/Mwe3)
240 CONCENTRATION NDF SILT (XG/Mray)
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00054
000SS
00056
00087
00058
00059
00060
00061
00062
00063
00064
00065
000486
00067
00068
00089
00070
00071
00072
0007y
00074
00078
00076
00077
00078
00079
00080
00081
00082
00083
n0nBd
0008s
000R%
00087
00088
00089
00090
00091
00092
00093
00n9Y
00095
00096
00097
00NIR
00099
00100
00101
00102
06103
00104
0010%
00to0b
d0107
00tq8
00109

c . . 3,.,CONCENTRATIUN OF CLAY (KG/Mwa3)
c . e G, o CONCENTRATION UF CONTAMINANT ASSOCIATED WITH
c . . SAND
c v e 5,0, CONCENTRATION OF COMTAMINANY ASSQOCIATED WITH
C . e SILT
C . e 6,.,CONCENTRATION OF CONTAMINANT ASSOCIAYED wiTH
C [] [ ] CLAY
¢ . e 7ee e CONCENTRATION OF DISSULVED CONTAMINANY
c . e

e o WHEN(NM ,GT, 0)

e o » DO t131,NM)

e s & o READ (1,1) (CCINCI,K), K=l, MAXCON)

L] ] L] O!.FIN

. [ ] 'D!FIN

+ o EL3E

e o o NMIMXELEM

s o o HEAD (1,§) (CCINCI,K), Kxl, MAxCQON)

e o a DO (pm2,NM)

e s o« s DO (xst, MAXCUN) CCIN(T,K)SCCIN(1,K)

. [ ] L[] I.lFlN

» - QOCFIN

. o IF (ECHO)

e + o WRITE(D,4) ENDTIM

« s+ o HWRITE(SH,Y)

e » o« DO (I31,NM)

v+ o« o WRITE(6,2) 1,(CCINCI,K),Ke1,MAXCON)

L] L ] . lI.FIN
c e o eeoflIN

L] 1)

e o URITE(2) ENOTIM,NM,UDEPTH, ((CCINC]I,K),Kut,MAXCON), a1, ,NM)

v o PRETIM = ENOTIM

e .'.FIN

e oo FIN

IF (PRETIM LT  SIMLEN) CALL PUTERR(24» NUMERR, HLDERR)
o

REWINU 2
¢ RECURD THREE,eee s CHANNEL CROSS»SECTION DATA
C reee e UNID e= wIlTH oF SEGMENT AT NQDES
¢ vreesUEL sa ELEVATION OF NDDE ABOVE BOTTOUM
C
Cnki‘iﬁttﬁtliﬁﬂtit‘lt!t‘ﬂn.ka.tltﬂtatn&ttﬂtlitittglttl'ltttﬁtttt
¢ CAUTIUNY

C IF CONCENTRATIONS ARE INPUT AT VARIQUS DEFTHS,

C THE CHANNEL (CROSS=SECTIONAL DATA MUST 8g [NPUY

C AT THpSE SAME DEpTHS,

4

C

(AF SR R RS R R E RN N Y R R A R A N NS F R R R R R R R R X S R R A2}
READ(1,7) NWID, UW[DTH, DEL
WHEN (NWIOD,EQR,0)

£e0,

DO (I=],MeELEM)

UniD(I)sUNIDTH

UeL(1)3E

E2ESOEL

WWoFIN

IN

@« o o o & o o

Me o » o
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00054
000SS
00056
00057
000S8
00059
00060
00061
00062
00063
00064
0006S
00066
00067
00068
00049
00070
00071
0007
0007y
00074
00nTS
00076
00077
00078
00079
00080
00081
00082
00083
nonAa
0008%
000686
00087
00088
00089
00090
00091
00092
nona3
00094
0009%
00096
00097
00098
00099
00100
00101%
00ta2
00103
00t0ua
0010S
00106
00107
00108
00109

10=APReg1 13156349 PAGE

3, . ,CONCENTRATION OF

U,.,CONCENTRATION OF
SAND

5.0 CONCENTRATION OF
SILY t

6,4, CONCENTRATION OF
CLAY

7.0+CONCENTRATION OoF

OO0

WHEN(NM ,GT, 0)

DO (131,NM)

READ (t,1) (CCINCI,x),
oo FIN

IN

K21,

™ Ne e

LN ]
L3
NMsMXELEM
READ (1,1)
DO (I32,NM)
00 (k=il,
FIN

(CCIN(l'K)' K’l'

[
e oFIN
F (ECKHO)

WRITE(6,4) ENDTIM
WRITE(S6,3)

DO (1=31,NM)

FIN

.

'

[

E

0

]

. .
0

.

1

.
eseofFIN

PRETIM & ENOTIM
oFIN

N

WFl
PRETIM LT, SIMLEN) CALL PUTERR(24)

.
F
(

.
.
.
.
.
L]
L]
L ]
L]
L]
[ ]
]
L]
.
*
.
L]
L]
.
*
.
[ ]
L]
.
.
1 ]
*
.
L)
IF

REWIND 2
RECORD

e WRITE(6,2) I,(CCIN(CI,K),K=1,

00002

CLAY (KG/Max3)
CONTAMINANT ASSOCIATED WITH

CONTAMINANT ASSQCIATED WITH
CONTAMINANT ASSOCIATED wiTH

DISSOLVED CONTAMIMANT

MAXCON)

MAXCON)

MAXCUN) CCIN(T,x)SCCIN(1,K)

MAXCON)

WRITE(2) ENDTIM,NM,UDEPTH, ((CCINC],K), K=l ,MAXCON),T=1,NM)

NUMERR, HLDERR)

THREE o 00 o CHANNEL CROSS=SECTION DATA

teessUWNID o= WINTH F SEGMENT AT NQDES

UEL e ELEVATION OF NODE ABOVE BOTTUM

RAARRNRANCA SO RN A AR AR AN A AR RN AR AR RS AR AR AR RN NG AR AN A RN AR R AR AR

1F CONCENTRATIONS ARE INPUT AT VARIOUS DEFTHS,
THE CHANNEL CROSS=SECTIONAL DATA MUST BE IHPUT

C

C

C

C

C

C Cauriunt
C

C

C AT THpSE SAME DEPTHS,
C

c

O AR RRAPC AR R AN DN AN AN RS P ARKANP R AL A AR a A r AR AR AN k&

READ(1,7) Nw1O,
WHEN (NKR]ID,EQ,0)
Es0,

UWIDTH, DEL

» DO (I=i,MgELEM)

e . UWIDCIYEURIDTH
e a UEL(1)3E

« o ESESDEL

v l"rlN

e oFIM
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00110 ELSE

00111 v READ(1,1) (UWID(I),Ia1,NWID)

00112 « READCY,1) ( UELCI) 121 ,NW[D)

00113 o IF(NRIO, LT MXELEM)

00114 e o DO (1 3 NWID 4+ },MXELEM)

001158 v s o UWID(1) = UWIDTH

00118 « o o UEL(]) = EL(I=1) ¢ DEL

00117 e o seoFIN

00118 o eelFlN

00119 seoFIN

00120 1F (ECHO)

00121 s WRITE(H,8) (1,UWID(]), 121 ,MXELEM)

00122 s WRITE(6,9) (I, UEL(I),I31,MXELEM)

00123 eoofF 1IN

o120 c

001253 RE TURN

001264 c

00127 ! FORMAT(8F19,0)

00128 2 FORMAT (2Xp I3, 1X,6(3X,1PEL12,5),4%,§PE12,5)

00129 3 FORMAT (JHO, VEL EMENTY I X,

00130 1 3(3X,'CUNC, OF',dx),3(1X,'CONC, ASSOC,?,2X),2X%, 'CONTAMINANT Y/
001351 2 9%, 'SUSPENDED SANDY,{x,'SUSPENDED SIL1',ix, 'SUSPENDED CLAY?',
00132 3 3IX,TWITH SaANO',6X, 'WITH SILT?,bXx,'WITH CLAY',U4X,'D15S0L VED !
00433 4 1CONC, )

00134 mn FORMAT(IHO,8X,110,',,,DATA SET ENDING TIME')

0013% 5 FORMAT(I10,15,F10,0)

00136 6 FURMAT (1HO,4RX, "UPSTREAM INFLOUW WATER CONDITIUNS!)

00137 b4 FORMAT (15,2F10,0)

00138 ) FORMAT (1HO,88X, ! X«SECTION WIDTHS t/a(¢27X,5(¢13,1PE12,5)/))
00139 9 FORMAY (1HO,58X, ' XeSECTION ELEVATIONSY/u(27X,5(13,1PE12,517))
00140 C

00141 END

(FLECS VERSION 22,46)
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00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
ooote
00013
000ty
00015
00016
00017
ooote
00019
00020
00021
00022
00023
00024
00025
00026
00027
060028
00029
00030
00031
00032
000y3
00034
00038
0003s
00037
ovols
00n39
Ng04o0
0004t
00042
00043}
00044
00045
00046
00047
00048
00049
00050
00051
00052
N005%3

[aNeNelaNeNasNeNaNeNel

[g]

[aEaXeEaReNeNoNesNaRs el RalalaiaNelaRaNeoloNale NelasNe Ne el el

SUBROUTINE WTRDAT(C, ECHO, NELEM)

THIS ROUTINE 18 RESPONSIBLE FOR READING THE INITAL WATER COMDITIONS,

FORMAL PARAMETERSS
o o INJTIAL WATER CONDJITIONS
ECHO « LINE PRINT ECHO OPTION CONTROL VARIABLE (L#1)
NELEM e NUMBER OF VERTICAL ELEMENTS

CALLED BYi SERATRA

INCLUDE 'ELMSIZ,PRM!
LUGICAL+t ECHU
INTEGER 3WITCH

DIMENSION C(MXELEM,MAXCON)
o INITAL WATER CONDITIONS

A SET OF INITIAL WATER CONDITIONS ARE READ FOR EACH NODE
OF THE SEGMENT (ELEMENTS ARE NUMBERED BEGINNING AT THE BOTTOM,
fELEMEMT 1), ANO ENDING WITH THE SURFACE ELEMENT, (ELEMENT WNELEM)

1F [HERE 1§ NO VERTICAL VARJATION, COLUMNS (=5 CONTAIN A NEGATIVE
VALUE AND COLUMNS 6«15 CONTAIN THE CONSTANT VALUE, WHEN THE DATa
DOES VARY WITH DEPTH, & VALUE 15 READ FOR EACH ELEMENT, THE UNITS
OF THE CONTAMINANT CONCENTRATIONS OEPEND UPON THE TYPE 0OF CONTAMIN
(RADIONUCLIDE, ,PC/xG (R PESTICIVDE, , KG/XKG),

THE UNITS OF THE CONTAMINANT CONCENTRATIONS DEPEND
UPON THE TYPE OF CONTAMINANT (RADIONUCLINE,,PC/XG
OR PESTICIDE, XKG/kG), VHE PARAMETERS ARE READ IN
THE FOLOWING OHDER1

PARAMETER {,,,CONCENTRATION OF SAND (KG/Max3d)

2ev e CONCENTRATION UOF SILT (KG/Mwany)

3..,COMCENTRATION OF CLAY (KG/M#ed)

444 COMCENTRATION OF CONTAMINANT ASSOCIATED WITH
SAND

Seeos COMCENTRATION OF CONTAMINANT ASSOCIATED WITH
SILT

6,4 CONCENTRATION OF CONTAMINANT ASSOCIATED WITH
CLAY

Teeo CONCENTRATION UF DJSSOLVED CONTAMINANT

DQ (K=1,MAXCQN)
READ(1,2) SWITCH,VALUE

o WHEN(SWITCH LT, ™)

s o #%% PARAMETER NUES NOT VARY VERTICALLY w2
e o DU (Jdz=t ,MNELEM+1) C(JsK) 3 VALUE

. OOOF‘N

. ELSE

*

« *A% PARAMETER VARIES VERTICALLY %a2»
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00054 . READ(L,1) (CCJ,K),J=1,NELEM+1)

v
000S5S e eesl 1IN
00056 eeoFIN
Qu0S7? 1F (ECHW)
000548 « WRITE(6,3)
00059 . WRITE(6,5)
00040 ¢« DO (JsL,NELEM+1)
00061 e o MRITE(H,8)Jd,(C(J,K) K1 ,MAXCON)
00062 ¢« esaFIN
00063 e oFIN
00064 c
00065 RE TURN
00086 L
00067 1 FORMAT(BF10,0)
00068 2 FORMAT(1S,F1y,0)
00069 3 FORMATCIHU, 52X, "INITIAL WATER CUNDITIONS?)
00070 4 FORMAT (3%, 12,1X,6(3X,1PEL2 5),4X,{PE(2,5)
00071 5 FORMAT({IHO, VELEMENT Y, 1 X,
00072 1 3¢3x,'CONC, OFY,ux),3¢)x,'CONC, ASS0C,),2x),2X,'CONTAMINANT 17
00073 2 9X,'SUSPENDED SAND!,1X,'SUSPENDED SILT',1X,'SUSPENDED CLAY!,
00074 3 MK, VWITH SANDY,6X, SWITH SILT?, 6%, *WIFH CLAYY 4X, 3DISSOLVED !
0007% 4 'CONC,!)
00076 €
00077 END

(FLECS VERSION 22,46}
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