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FOREWORD

Water quality standards are implemented through a process of developing Waste Load Allocstions
(WLAs) for point sources, Load Aliocations {LAs} for nonpoint sources and natural backgrounds, and
Total Maximum Daily Loads (TMDLs) for the watershed. Ultimately permit limits are developad based
on these WLAs, LAs and TMDLs. Many of the required calculations are preformed with computer
simulation models. Either steady-state or dynamic modeling techniques may be used.

The Office of Science and Technology develops and maintains analytical tools, such as the Storm
Water Management Model (SWMM}, to assist in performing analysis of water quality problems and
developing TMDLs. The Windows interface developed for the SWMM model will help users prepare
input files more efficiently. Calibration routines and plotting capabiiities facilitate interpreting the
model’s results and calibrating the model. There are many useful features included in the SWMM
Windows interface. Different screens or parts of screens will be active or inactive depending on the
input. This feature reduces the potential for making mistakes during data entry.

This document is an Agency software user's manual. It does not establish or affect legal rights or
obligations. |t does not establish binding requirements. This document is expected to be revised
periodically to reflect changes in this rapidly evoiving area. Comments from users will be welcomed.
Send comments to U.S. EPA, Office of Water, Office of Science and Technology, Standards and
Applied Science Division (4305), 401 M Street SW, Washington, DC 20460.

Tudor T. Davies

Director
Office of Science and Technology
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DISCLAIMER

The information contained in this user’s manual is intended to assist in using the Windows™ interface
tor the SWMM model, developed by the U.S. Environmental Protection Agency’s Office of Science and
Technology. This user’'s manual is not a substitute for Storm Water Management Model, Version 4.
User's Manual developed by Wayne C. Huber and Rober E. Dickinson (EPA/600/3-88/001a) which
addresses the model theory, and provides more specific guidance on applications.
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1. INTRODUCTION

The EPA’s Storm Water Management Model
(SWMM) is a large. complex maodel capable of
simulating the movement of precipitation and
pollutants from the ground surface through pipe and
channel networks. storage/treatment unuts, and finally
to receving waters. Both single-event and
continuous simulation may be pertormed on
catchments having storm sewers. combined sewers,
and naturai drainage, for prediction of flows, stages,
and pollutant concentrations.

The model may be used for both planning and
design. The planning model is used for an overall
assessment of the urban runotf problem and proposed
abatement options. This model is typified by
continuous simulation for several years using
long-term precipitation data. Catchment
schematization is usually "coarse™ in keeping with the
planning level of analysis. A design-level, event
simulation also may be run using a detailed
catchment schematization and shorter time steps for
precipitation nput.

The SWMM Windows interface was developed (o
assist the user in data input and model execution and
to make a complex model user-friendly. The
Windows interface was developed for the Office of
Science and Technology, Standards and Applied
Sciences Diviston of the U.S. Environmental
Protection Agency to assist them with the Total
Maximum Daily Load (TMDL} program. This user’s
guide provides guidance on the use of the SWMM
interface and illustrates its use with four example
runs. The Windows interface integrates the SWMM
model and data handling needs to make the model
implemendation user friendly. A brief descnption of
the SWMM model structure 1s presented in order to
facilitate subsequent discussions.

This guide 1s divided into seven sections. Section 2
gives you a technical summary of the SWMM model,

as well as the model structure, the interaction
between the various blocks of SWMM, the input
requirements, and the output. Section 3 describes the
Windows Implementation of the blocks, including
descripttons of the screens sequences, the
corresponding blocks. changes made for ease of use,
and limiatons of the implementation. Section 4
provides munimum hardware requirements and
installauon informaton for the Windows SWMM.,
Section 5 provides the information necessary (o use
the SWMM interface. including:

« Accessing an Existing File or Opening a New
File

* File-Naming Conventions
* Saving Input Files

» Setting Up a Default Editor for Viewing
Output Files

« SWMM Windows Interface Commands and
Function Keys

+ Submitting an Input File to the Model
» Import File Option in SWMM

« Export Function

¢ Array Screen Capabilities

* Using the Manual Run Option

Section 6 contains four example runs that highlight
user entry and mode! output. Section 7 descnibes the
SWMM post-processor capabilities, which allows the
user to display tabulated summary information and
graphical representations of the modeling results.
Appendices provide the screen structure and variable
descripuions for the Windows interface blocks.




2 TECHNICAL SUMMARY AND BACKGROUND

2.1 Overview of SWMM 4.3

SWMM simulates most quanuty and quahity
processes in the urban hydrologic cycle on the basts
of rainfall (hyetograph) and other meteorological
inputs and system characterization (catchment,
convevance, storage/treatment).  Storm sewers,
combined sewers, and natural dratnage systems can
be simulated as well.

2.2 Model Structure and Description
of Blocks

SWMM s constructed 1n the torm of "blocks™ as
follows:

Runoff, Transport. Extran,
Storage/Treatment

Computational Blocks:

Executive, Rain, Temp,
Graph, Staustics, Combine

Services Blocks:

Each block has a specific function, and the results of
each block are entered on working storage devices to
be used as part of the input to other blocks. A
typical run usually involves only one or two compu-
1ational blocks together with the Executive Block. A
summary of the four computational blocks in SWMM
are shown in Table 2.1. This table explains the
model capability, flow routing characteristics, and
quality by block.

The Runoff Block 1s a critical hlock to the SWMM
simulation. This block recetves meteorological data
from enther Rain and/or Temp Blocks or user defined
hyetographs (rainfall intensity vs. me) and then
simulates the rainfall-runoff process using a nonlinear
reservoir approach, with an option for snowmelt
simulation.  Groundwater and unsaturated zone flow
and outflow are included using 4 simple lumped
storage scheme. Al the end. the Runoff Block
produces hyvdrographs and poilutographs at inlet
tocations.  This block mayv be run tor periods ranging
trom minutes to years. Simulatons less than a few
weeks will hencetorth be called single event mode
and longer stmulatons will be called continuous
mode. With the shight excepuon of snowmelt, all

computations arc done identically for the two cases
(Huber and Dickinson, 1988). Quality processes in
the Runoff Block include generation of surface runoff
consiituent loads through a variety of options: 1)
build-up of constituents dunng dry weather and
wash-off dunng wet weather, 2) “raing curve”
approach in which load 1s proportional to flow rate to
a power. 3) constant concentration (including
precipitatton loads). and/or 4) Universal Soil Loss
Equation (Donigian and Huber, 1991). The overall
catchment may be divided into a2 maximum of 200
subcatchments and 200 channel/pipes plus inlets.

The Runoff Block transfers hydrographs and
pollutographs for as many as 200 inlets and 10
constituents through an assigned intertace file to
other SWMM blocks.

The Transport block 1s one of the subsequent blocks
and performs the detalled low and pollutant routing
through the sewer system. In the Transport Block,
flow routing i1s accomplished using the kinematic
wave method, while quality processes include first-
order decay and simulating scour and deposition
within the sewer system based on Shiled’s criterion
for initiation of motion, and generalion of dry-
weather flow and quality. The Transport Block uses
inlet hydrographs and pollutographs generated cither
from the Runoff Block via the interface file or from
the user defined option as the input. then determines
the quantity and quality of dry weather flow, the
system infiltration. poliutant loadings for each
channel/pipe. and study area.

The Storage/Treatment (S/T) Block is a special type
of element of the Transport Block. The S/T Block
simulates the routing of flows and up to three
poilutants through a dry- or wet-weather S/T tank
containing up to five units or processes. It also
simuiates removal 1in S/T devices by 1) first-order
decay coupled with complete mixing or plug flow, 2)
removal functions (e.g., solids deposition as a
funcuion of detention time), or 3) sedimentation
dynamics. Addwionally, capital cost and operation
and mumntenance cost can be estimated for each unit.

The Extended Transport tEXTRAN) Block provides
the SWMM with dynamic wave simulation capability
(Roesner, L.A. et al. 1988). The EXTRAN Block is
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Table 2.1 Summary of Computational Blocks in SWMM

Flow Routing
Capability Characteristics Quality
Quantity Quality Backwater
Block Description (inlets) (poliutants) Method Effects Method
) 1) build-up/wash-oft;
simuiate quantty and quality runoft Non-linear 2) rating curve
of a drainage basin, route flows reservour appr .

Aunoff and poliutants to major sewer lines. 200 10 ca o '01 No 3) const cor‘\cemra-
produce hydrographs and condutts yon:
poliutographs at inlet locatons 4) USI:E
routes flow and pollutant through Shield's critenon for
the sewer system, determine initiation of motion
quantity and quality ot dry-weather 200 Kinematic wave. and generation of '

Transpon flow, calculate system infiltration, 4 cascade of No simulation of dry-
land, capital, operation and conduits weather flow and
maintenance costs of two intemnat quality
storage tanks '
routes flow through the sewer
system. simulate backwater prohles
o : A Dynarmuc wave,

{ ) 0 open or complete

Extran ciosed conduit systems, a drainage 200 0 tions Yes NO water qualty
system can be represented as finks "’n‘:‘“ ns. simulation
and nodes, looped pipe networks, conduit network
weirs, orifices, pumps, and system
surcharges
characterize the effects of control 1} first order decay:

Storege/ devices upon fiow and quality, S units or 3 Storage routing 2) removal fupcbons:

Trestment simulate removal in S/T devices, processes 3) sedimentation
caiculate costs dynarmucs.

the most comprehensive simulation program available
in the public domain for a drainage system hydraulics
and simulates branched or looped networks; back-
water resulting from tidal or nontidal conditions;
free-surface flow; pressurized flow or surcharges.
flow reversals; Mlow transfer by weirs, orifice; and
pumping facilities; and storage at on-line or off-line
facilities. EXTRAN uses a link-node description of
the sewer system that facilitates the discrete
representation of the physical prototype. The conduit
system 1s idealized as a senies of links and
channels/conduits. which are connected as nodes or
junctions. Links and nodes have well-defined
properties which, taken together. permu
representation of the enuire pipe network. Links
permit flow from node to node. Nodes are the
storage elements of the system and correspond to
manholes or pipe junctions 1n the physical system.
Inflows, such as inlet hydrographs. and outflows,

such as weir diversions, take place at the nodes of
the ideahized sewer system.

These four computational blocks can be run etther
independently or in any sequence. Additionaily,
service blocks are available for supporting the
computational blocks. They are statistical analysis of
the output time senes (Staustics Block), input and
manipulation of precipitauon, evaporation, and
temperature time scries (Rain and Temp Blocks), line
printer graphics (Graph Block). and output time
series manipulaton (Combine Block).

2.3 Data Requirements
Depending upon the simulation objective. input data

requirements can range from mimimal to extensive.
For simulation of 4 complete drainage network, data




Technical Summary and Background

collection can be accomplished within a few days,
but reducing the data for input to the model may take
up to 3 person-weeks for a large area (e.g., greater
than 2000 acres). For an EXTRAN simulation of
sewer hydraulics, expensive and time-consuming field
verification of sewer invert elevations is often
required. On an optimistic note. however, most data
reduction. 1.e.. tabulation of slopes. lengths, and
diamcters. 15 straightforward (Ambrose and Barnweil,
1989).

Categories of Data:

1) Weather Data: hourly or daily precipitation; daily
or monthly evaporation rates. Snowmelt: daily
max - min temperatures. monthly wind speeds,
melt coefficients and base temperatures, snow
distnibution fractions and arecal depletion curves
{continuous only), and other melt parameters.

2) Surface quanuty: area, imperviousness, slope,
width, depression storage and Manning's
roughness for pervious and impervious areas;
Horton or Green-Ampt infiltration parameters.

3) Subsurface quantity: Porosity, field capacity,
wilting point, hydraulic conductivity, initial water
table clevation, ET parameters; coefficients for
groundwater outflow as function of stage and tail
water clevations.

4) Channel/pipe quantity: linkages, shape, slope,
length, Manning's roughness. EXTRAN
transport also requires invert and ground
elevation, storage volumes at manholes and other
structures; geometric and hydraulic parameters
for weirs, pumps, orifices. storage, etc.;
infiltration rate into conduits.

5) Storage/sedimentation quantity:
stage-area-volume-outflow relationship, hydraulic
characteristics of outflows.

6) Surface quality: land use; total curb length;
catchbasin volume and initial pollutant
concentrations; street sweeping interval,
effictency and availability factor: dry days prior
1o imhal precipitation; dusvdint and/or pollutant

e ————

fraction parameters for each land use, or
pollutant rating curve coefficients; concentrations
in precipitation; erosion parameters for Universal
Soil Loss Equation, if simulated.

7) Dry-weather flow constant or on basis of diurnal
and daily quantity/quality vanations, population
density, other demographic parameters.

8) Particle size distribution, Shields parameter decay
coefficients for channel/pipe quality routing and
scour/depositton routine (optional).

9) Storageftreatment: parameters defining pollutant
removal equation; parameters for individual
treatment options such as particle size
distribution, maximum flow rates, size of unit,
outflow charactenistics; optional dry-weather flow
data when using continuous simulation.

10) Storage/treatment cost: parameters for capital and
operation and maintenance costs as function of
flows, volumes and operating time.

In order to create SWMM input files, the users-have
to follow centain sequences within one particular
block or between blocks. In the Runoff Block, for
example, the Group Identifiers, i.c., SWMM ID, are
defined as the order of input data and are
characterized into five sections: general input and
control data, meteorological data, surface quantity,
surface quality, and print control. Each section may
be divided into subsections, e.g., meteorological data
include snow data, precipitation data, and evaporation
data. Many individual parameters are entered in
those data categories.

2.4 Output

SWMM produces a time bistory of flow, stage and
constituent concentration at any point in the
watershed for Runoff, Transport, Storage/Treatment
Blocks. Seasonal and annual summaries are also
produced, along with continuity checks and other
summary output. Simuilation output in the Extran
takes the form of water surface elevations and
discharges at selected system locations.




3 TECHNICAL DESCRIPTION OF THE SWMM
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The SWMM Windows interface 1s designed 1o be as
user-frendiy as possibie. The SWMM Windows
interface consists of five intertace blocks:
METeorotogical data (MET), RUNOFF. USEr
defined Hydrographs and Pollutographs (USEHP),
TRANSPORT, and EXTRAN  Basicaily. the MET
function acts as the Rain and Temp blocks. The
RUNOFF. TRANSPORT. and EXTRAN interface
blocks perform the saume functions as the Runoff,

Trancnan and DVYTD AN R L. 1 CLUURARAS 1 2
llullbp\lll Al CALTRAINY DIOCKS A0 in SW ViYL .0,

The USEHP funcuon allows the user to define ume
sentes of flows and concentratuons at desired inlets.

A key leature of the design ot a4 "Windows' user
interface for SWMM 4.3 15 the separation of
meteorological data from the Runoff Block of user
input.  Users will access the MET interface to create
and edit meteorological data. Sclection of
meteorological data for use in a RUNOFF run will
occur as pan of the RUNOFF funcuon. The goal of
this function 1s to consolidate user interaction and
input of meteorological data in SWMM into one
separate module. From a user’s perspecuve. all
meteorological data will be accessed unambiguously
by a single file name. This therefore, eliminates
meteorological data entry 1n the RUNOFF input file.
Similar consideration made in the TRANSPORT and
EXTRAN functions 1s the separaton of user defined
hydrographs and pollutographs trom the
TRANSPORT and EXTRAN user input. The
USEHP function was developed to handle all user-
supplied flows and concentrations.

The normal execution sequence for the SWMM
Windows 1nterface 15 indicated by an arrow symbol
as shown 1n the screen in Frgure 3.1, Usually, MET
should be executed first to create interface files that
are required nput to the Runott Block. Likewise,
RUNOFF creates an interface nile that 1s required
mput to the Transport and EXTRAN Blocks.
USEHP <cres the same function for input to the
Transport and EXTRAN Blocks as the runoff
interface file does. TRANSPORT or EXTRAN can
be executed independently when cither a Runoff
interface file or a USEHP file exists.

1Y YVIHIINLWINJS VY

NOTE: In order to differentiate the Windows
interface biocks from the aciual SWMM
blocks (even tf they are practically the same
thing 1n some instances), the Windows
Intertace Blocks will be in Lapnal letters and

1" liarome ~
wWill UL ULIllIIlLU ds a

3.1 MET

As mentioned earlier. MET allows the user to create
and eduit meteorclogical data. Input data in MET
consists of three data components: general
meteorological parameters, precipitation and
evaporation, and snow data. Those three elements
take a total of six screens (see Table 3.1). The (irst
screen describes the control variables in MET, such
as the types of meteorological data and units
associated with the MET data. The selections on the
first screen determines which subsequent screens are
accessible. The next two screeas conlain raingage
stations and precipitation data. The fifth screen
defines monthly average evaporation and/or wind
speed. Air temperatures are stored on the fourth
screen for continuous snowmelt simulation. and on
the last screen for single event snow melt simulation.
RAIN (precipitation) and evaporation data are always
required in MET. Wind speed and temperature data
are needed when the snowmelt is simuiated .

Precipitation data are the single most important group
of hydrologic data required by SWMM. SWMM
requires a hyetograph of rainfall intensities versus
time for the penod of simulation. For single event
simulation, this Is usually a single storm. and data for
up to ten rangages may be entered. For continuous
simulation, hourly, daily or other coninuous data
from at least one gage are required. RAIN data can
be selected from a NOAA data file, an exisung user-
created tile, or a new file. NOAA data files are
obtained from the EPA Environmental Research Lab
in Athens, Georgia. They contain 3S-year daily
weather data for all NOAA first order stations in the
United States. Please note that at present only one
ratngage 15 avatlable when the user selects the NOAA
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" MET

* SWMM Rain Block j
* SWMM Temp Block |
* Meteorlogical Interface Block

i
RUNOFF

« SWMM Runoft Block ,
* Runoft Interface Block !

l

USE HP

* Hydrograph & Pollutograph
l Interface Block |

Y

TRANSPORT

* SWMM Transport Block
* Transport Interface Block

Statistics Block, or Combine Block

— SWMM Graph Block replaced by SWMM Post-processor
— There is not Window interface yet for: Storage/Treatment Block, Graph Block,

R

EXTRAN

* SWMM Extran Block
¢ Extran Interface Block

Figure 3.1 SWMM Windows Interface Functions.

data option from our meteorological database. The
RAIN data should be entered 1n the Rain Data Table
on Screen No. 3. Input vanables for this screen are
listed 1n Table A.l. The format used in Rain Data
Table 1s the same one stored 1n the Rain Block
interface file of SWMM., which 1s an untormatted
tinary file. Thus, the RAIN data can be handled
through the Rain Data Table instead of using the
Rain Block and E1-E3 data groups in Runotf Block.

NWS precipntation data can be also read into the
MET function. The data include: 1) hourly and 18-
min precipitation data tor NWS Release B
Condensed (IFORM=4 in the Ramn Block), and 2
hourly precipuation data tor NWS Card Deck 4838

tile (IFORM=2 in the Rain Block).

Evaporation can be input cither by entering monthly
average rates or using default rates that are internally
supplicd in the SWMRM model. Wind speed and
temperature data are needed. if snowmelt simulations
are included. Simular to evaporation rates, a monthly
average wind speed should be provided. When a
daily NOAA data file 1s selected, MET wall
automatically compute monthly values for
evaporatnon and wind speed.

Atr temperature can be entered on erther Screen No.4
or Screen Noo 6 based upon the types of snowmelt
simulation. Continuous snowmelt simulation requires

N
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Table 3.1 Data Category and Screen Input in MET interface

Data Screen
| Element Category Screen Title Data Requirement No.
1 General Meteorological Parameters Units, control variables 1 I
Station Table Raingage station number 2
{max=10}
Precipitaton
. Hourly, daily, and any time
2 Rain Data Table step precip. values 3
Default evap. rates 1
Evaporation
Avg. EVAP & WINDSPEED Table Monthly evap. rates 5
Windspeed Monthly windspeed rates 5
. Single Event Snow Melt Air Temp. Table | Time intervai, air temp
3 SNOW Single Event values 6
Temp
Continuous TEMP Data Table Daily Max & Min temp. 4
data

a complete time history of daily maximum and
minimum temperatures on Screen No. 4. These
maximum/minimum temperatures are supplied in the
NOAA data file. A single event snowmelt simulation
receives air temperatures from Screen No. 6 for a
given time step entered on the first screen. The
temperatures are constant over the ume interval.

After all the data are entered, MET will generate four
MET interface files: a RAIN data interface file, a
TEMP data interface file, an evaporation and wind
speed file (EVAWIND), and a singie event snow
melt temperature file (SINAIR). The first two
interface files are the SWMM scratch files processed
during the execution of the Runoff block. The other
two files would be processed into the Runoff Block
input file. The evaporation and wind speed data
from the EVAWIND file will be placed on F1 and
C2 data group lines in the RUNOFF input file,
respectively. The air temperature from the SINAIR
file will be input to CS data group line.

3.2 RUNOFF

The RUNOFF interface block assist in creating the
Runoff input file and call the SWMM Runoff Block
for execution. [t 1s designed to closely follow the
tnput representatton order in the Runoff Block. Input

data in RUNOFF are divided into five data elements:
general control parameter, meteorological data, water
quality, description of a drainage system, and print
control. The general control parameter includes
identifying a MET file, unit, simulation length,
starting date, time step, and type of simulations.
These selections determine whether subsequent
screens or controls are accessible. The
meteorological data include precipitation, evaporation,
temperature, and wind speed. which should be
generated through the MET function. Water quality
simulation requires the user to specify up to ten
pollutants “nd appropnate parameters to buildup and
washoff mechanisms. and up to five land uses to
characterize different subcatchments. Erosion and
groundwater simulations are optional. A drainage
system can be described as number of subcatchments
(subwatersheds .onnected with channels/pipes.
Necessary nputs associated with subcatchment are
surface area. width, ground slope, Manning's
roughness cocfficient, and infiltration rates. Channel
descriptions are the length, Manning's roughness
coefficient, invert slope, diameter for pipes, and
cross-sectional dimensions of the channel. Other
inputs are discussed in Section 2.1,

There are a total of twenty-three screens in the
RUNOFF intertace. The screen input sequence (see
Table 3.2) retlects the overall structure of the Runoff
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Table 3.2. Screen Input Sequence in RUNOFF Interface

Data SWMM | Screen
ElL Category Content 0 No.
Titles Al 1
Unuts B1 2
1 |General Control Parameter .
Simulation JS&am@. ending time, time step B1, 83 1
Simutation Type: Groundwater Flow & Quality (J1} 2
Precipitation hyetographs (1-10) £1-E3
(01 RAIN (database)
default rates 2
Evaporaton monthly rates F1
2 | Meteorologic Data (B1)
TEMP (database)
no
Snow (B1) singie event C1-C5 | 2345
continuous
Polkstants (1-10) J3 6&7
3 |Wwater Quality Lanc uses & fractions Jo&J4| 849
Groundwater Concentration J5 10
Channel/Pipe | #.inlet #, length slope, Manning's n G1-G2 1
#, inlet
Surface Water H1 12413
infiftration
4 | Descnption of a Drainage System Watershed/ Groundwater L = H2-H4 14
Subcatchment empirical
Snow 1112 15416
Erosion K1 17
Quality L1-L2 18
SWMM output, Iniet hydrographs. poliutographs, inflows, B2, M1. 19.23
S Print control outfiows, channet depths. M3

Block. Screen numbers are assigned corresponding
10 the data elements and to cover all the input
requirements. Table 3.2 also shows the relationship
between the screen numbers in the RUNOFF
interface and SWMM ID «Group Identitiers) 1n a
RUNOFF input file. Furthermore. a spreadsheet (see
Table A.2) 15 generated to idenuty the controls
(vanablest for cach screen. This table defines the
tollowing tor RUNOFF

1. vartable name 1n the Runotf Block.

2. the descripuion of the vanable,

3. SWMM ID 1n the Runoff Block (SID),
4. screen number (SCR),

5. control number (CS),

6. control type (CTY, item, range, default. and
unit.

10
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Each variable n the Runott Block tor SWMM 4.3
has a unmique contrel number on 4 particular screen 1n
the RUNOFF mtertace. For example, 1f vou refer to
the first page of Table A.2. a vanable WET in
SWMM 4.3 isanterpreted as Wet time step (sec),
which is the eighth control on the first screen in the
RUNOFF Windows intertace.

For WET. the SID (SWMM D) should be under
Group B3, the type 1s floauny, the range must be
equal or greater than vne, the default should be
3600.0 scconds. and the unit 1s 1n seconds. The
relationship between vanables of SWMM 4.3 and
controls of SWMM interface can be easily checked
in Table A2

3.3 USEHP

The USEHP function s designed to create and edit
user-defined inlet flows and concentrations. This
option is preferable to the RUNOFF interface file
option for those users who wish mainly to use the
Transport Block or the EXTRAN Block. For
EXTRAN, the user should provide only inlet
hydrographs in USEHP since EXTRAN is not
capable of simuiating water quality. Any quality
information that is input to EXTRAN 1s ignored by
the program.

There are a total of five screens in the USEHP
interface block and 1nput requirements are listed in
Table 3.3. USEHP will generate four USEHP files
(see Table S.1) as input to the Transpont and Extran
Blocks. As shown in Table 2.3, the values stored in

USEHP correspond to the vanables and data group
lines 1n erther a Transport Block input or an
EXTRAN Block input. For a Transport input file,
two variables, (1.c.. NINPUT and NCNTRL) and two
data hnes (i.e., I1 and R1) are used for inlet
hydrographs. and a vanable (NPOLL) and two data
lines (re.. F1 and R1) are used for inlet
potlutographs. Simularly. for an EXTRAN input a
variable. NJSW, and K1-K3 data lines are used for
the tnlet hydrographs.

3.4 TRANSPORT

The Transport Block was implemented following the
same procedure as used for the Runoff Block. Table
3.4 indicates the screen input sequence in the
TRANSPORT interface as compared to in the
SWMM model. The TRANSPORT interface is
characterized into six data components, namely
TRANSPORT simulation control. sewer system
description, water quality, infiltration and dry-weather
flow, study area description, and print control.
TRANSPORT simulation control defines an intet
hydrograph and poliutograph file, computational
parameters, units, and types of simulation. Sewer
system description provides the physical
characteristics of the conveyance system. Quality
data identify pollutants to be routed and their
charactenistics. Infiltraton and Dry-Weather Flow
{DWF) data describe the necessary drainage area
characteristics to perrmit the computation of the
respective inflow gquantities and qualities. Print
control reports a ume history of inlet hydrographs
and pollutographs. and a time history of channel
depths.

Table 3.3 Screen Input Sequence in USEHP interface

Dats Transport | Extran | Screen
Element Category Data Requirement Block Block No.
1 General Ccntroi Parameters Units, # of inlets, # of pollutants, # of NINPUT NJSW 1 1
data pomnts NPOLL

List of Inlet Numbers Inlet number " K2
Pollutant Name Tabile Pollutant name, input and output unit F1 No

2
Time of cay Time in hours

R1 K1,K3

Hydrograph/Pollutograph Table Time senes of flows and concentranons

11




SWMM Windows Interface User's Manual

Table 3.4 Screen Input Sequence in TRANSPORT Interface
Dsta Screen
Element Category Content SWMM ID No.
Title At
iniet Hydrographs and Pofutographs 83 i
Computatcnal Control 81,83
! TRANSPORT Simulation Control
Simutation Type B3
Simulation Type Unut 81 2
# of Consbtuenis Bi
Sewer System Table E1 3
Storage Tank G1-GS
T f
2 Sewer System Description Special Types of | Shapes C1.01-09
Sewer Element
Natural Channet
(HEC-2 tormat) E2-E4
3 Water Quahty F1 4
4 infiltration and Dry-Weather Flow K1K2,Li-L3, Mi-M4 586.7.8
5 Study Area Description Study Area Parameters N1,01,02 9& 10
Process Flow Charactenstics P1 1
Categonzed Study Area Q1 12
6 Print Controi Prnted non- Transferred to 81.C1.H1 13414
conduit elements | Graph Block
for hydrograph &
po"utograph Input J1 15
Output J2 i6
Pnnted conduit elements for depths 12 17
on of the sewer system 15 a generated by cither Runott Block or USEHP.
ORT simulation. The According to SWMM documentation. there is a 10tal
as g cenain ype of OF twenty- five iypes of ‘C{‘c""“ﬁiS that arc available for
in combination torm in a use in Transpon Block (See Table 3.5). Eighteen of
inks and nodes (Huber and them are conduit elements and seven are non-conduit
ements in a real svstem can be clements. For the elements with regular shapes. data
described as a network ot vonduiis (e g, chan- requirements are usually the tabulation of shape,

nels/pipes) Joined with n

sla F Ry

b
noies

clement types dependiny

- \ i
Jross-section. Non-

corresponding toanlet points tor hydrographs

&

on-conduits such as man-
Conduits themselves mdy be ot different
ng upon their geometrical

kUIlUUII\ Tusi l‘L I\K;H(U di I’Ulnl\

refationships of the elements.

dimension, slope, and roughness parameters.
ni for the etements with lrrcgum.r sndpcs \upplcmcnw!
data are required. such as flow-arca and depth-arca
The sreguiar shapes

While

are new shapes and natural channels with HEC-2
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tormat for conduit elements and storage tanks for
non-conduit elements.

Only up to four pollutants can be handled for water
quality stmulation in the Transpont Block. Pollutants
may be introduced to the sewer system by erther the
RUNOFF intertace or USEHP using the data group
I1 and R1 in the Transport input file.

The TRANSPORT interface contains a total of
seventeen screens. The data components associated
with screen numbers in the interface and SWMM 1D
in SWMM 4.3 are presented in Table 3.4. Table A 4
contains a description of the TRANSPORT data
requircments including variable definittons, SWMM
ID. screen number, control number. control type,
control 1tem, type, range. default, and units. This
table was designed to assist in assembling data for
implementing WINDOWS processes of SWMM and
give a clear picture of identifyng the vanables used
in TRANSPORT interface as compared to SWMM
43

The TRANSPORT interface reads the data for
conduit and non-condun clements tfrom the Sewer
System Table on Screen No. 3. Different element
types supplied with the TRANSPORT block and
corresponding element names used in the
TRANSPORT interface are listed in Table 3.5.
Three irregular shapes of elements are a natural
channel, a user-supphed shape. and a storage unit.
They are treated as special clements and have 10 be
<~parate functions tn the TRANSPORT interface.
Currently, the TRANSPORT allows the user to
specify three Lypes of files. which correspond to three
types of sewer elements. They are defined as
follows:

SWMM Data File Name
Special Groups in Used in
Elements Transport Block TRANSPORT interface
HEC-2 format  E2-E3 XHEC2".PIP
User suppied C1, D1-D9 XSHAP* PIP
Storage unit G1-G5 XTANK*.PIP

‘The files must contain the input parameters and data
group lines required by the TRANSPORT tnput. The
three types of files ure XHEC2##4# PIP tor a nawral
channel, XSHAP### PIP for a user supplied shape.
and XTANK## PIP for a storage unit. For example,
you define a non-condunt element as a storage tank.

vou need to prepare a Jaa file containing G1-GS5
data group lines using any text editor outside of the
Windows interface. You should save this file as

XTANK* PIP. Next, go to the fourth column under
TYPE on Screen 3 in the TRANSPORT interface and
specity the file that you created. Table 5.1 presents
files created by TRANSPORT

3.5 EXTRAN

There are three data components included in the
Extran Block: EXTRAN simulation control, sewer
system description, and output print and plot. The
EXTRAN simulation control defines the simuiation,
an inlet hydrograph file. computational control. and
simulation methods. Like the TRANSPORT
interface. EXTRAN gets inlet flows from either a
RUNOFF interface file or a USEHP file. Therefore,
the user must run either RUNOFF or USEHP before
proceeding with EXTRAN. The sewer system
description is divided into two sections: identification
of channels/conduits and junctions. The cross
sections of channels/conduits can be regular or
irreguiar. For regular channels, input data are
relatively simple. For irregular channels, however,
data are complex and a detailed description to define
cross sections for each channel is needed. Junction
data can be described as regular junctions and special
flow devices that divert sanitary sewage out of a
combined sewer systemn or relieve the storm load on
sanitary interceptors. The five types of junctions are
storage, orifice, weir, pump. and outfall. Like
irregular channels, those special junctions may
require detailed input describing a ime-history curve
for stage, volume, flow, etc. Output print and plot
determune number junctions and channels for printing
and plotting of heads and flows.

There arc twenty-three screens for the EXTRAN
interface, as shown in Table 3.6. Sixteen of these
screens are for inputs for channels and junctions.
Two looping screens are developed to handle large
input depending upon the type of channel or junction.
Variable input sequences on each screen are given in

13
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Table A.S. which defines the variable name, the
descniption of vanable, SWMM 1D, screen number.
control number. and the vanabie’s usage

Screens No. <4 and 5 are designed to store the data
for nawural channels. which use the same format as
used 1n the HEC-2 model.

3.6 Limitations of The SWMM

Windows interface

The SWMM Windows [ntertace has several

ltmitations.

[2¥]

These hmitations are summanzed below:

In the RUNOFF Windows 1nterface. the maximum
number of watersheds and channels allowed 15
10G. For the SWMM Maoadel 4.3, the maximum
number allowed 1s 200. In the TRANSPORT and
EXTRAN Interfaces. the maximum number of
inlets and channels allowed 1s 100, while the
maximum number of inlets and channels allowed
in the SWMM model is 200.

Due to problems with the subcatchment number

vanable, which would not accept names, all IDs
in ajl the Windows interfaces have to be integers
instead of characters. You cannot enter a name

for pipes, subcatchments, inlet numbers.

Due to problems encountered with the snow meit
simulation and with the conversion of the pan
evaporatuon data, daily evaporaton rate and wind
speed data from the MET intertace for continuous
snowmelt simulation will be converted 10 monthly
data.

Table 3.5 Different Element Types in

Transport Block

TRANSPORT
NTYPE Transport Block intertace
CONDUIT ELEMENTS

1 Circuiar Circular

2 Rectangular Rectanguilar

3 Phillips standard egg shape |Egg shape

4 Boston horseshoe Horseshoe

5 Gothic Gothic

6 Catenary Catenary

7 Lourswille semeliiptic Semuelliptic

8 Basket-handte Basiet-Handie

9 Semu-circular Sem-circular

10 Modified basket-handle Modified B-H

1 Rectangutar, triangular R + tri bottom

bottom

12 Rectanguiar, round bottom R + round bottom

13 Trapezoid Trapezod

14 Parabolic Parabolic

15 Power Function Power F

16 HEC-2 Format - Natural XHEC2##».PIP

Channel
17, 18 |User supplied XSHAP### PIP
NON-CONDUIT ELEMENTS

18 Manhote Manhole

20 Lift station Litt station

21 Flow divider Flow dinder

22 Storage unit XTANK#2# PIP

23 Flow divider - weir Flow divider-weir

24 Fiow divider Fiow divider

25 Backwater element Backwater

14
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Table 3.6  Screen Input Sequence in EXTRAN Interface
Data Screen
Element Category Content SWMM (D No.
Title Al
niet Hydrographs B3,K1.K2.K3 (if 1
USEHP is selected)
1 EXTRAN Simulation Control Computational Control and Unit 81.83.B2
Solution technique, flow B0.BB
Simulation and print conditon, and conduit 2
control elevation
Print cycle B1
Channels/Conduits Channels/Conduits Table (03] 3
Naturat Channel (HEC-2 C2-C4 4-5
format)
Reguiar Junction D1.11.12.J1 €
2 |Sewer System Descnption Storage Junction E1.E2 78
Junctions Orifice F1,F2 8-12
Weir G1 13-14
Pump H1 15-16
Outfall J2-J4 17-18
Printed and plotted Junctions for elevations B4,B6 19,21
3 Output print and plot Printed and piotted channels for flows and velocites |B5B87 20,22
Plotted channels for US/DS elevations B8 23 J

15



4 MINIMUM SYSTEM REQUIREMENTS AND
SOFTWARE INSTALLATION

4.1Minimum System Requirements

The system runs under Microsoft® Windows. The
minimum system requirements are provided below:

* Windows Version 3.1

* 80386 Processor

¢ 4 Megabytes RAM

« 10 Megabytes hard disk space

NOTE: A math co-processor 1s recommended but not
required.

4.2 Installing the Software

STEP 1. Insert the SWMM Setup Disk (i.e.. SWMM
- DISK 1). into drive A: or B:

NOTE: You must have 10 Megabytes of space on
the hard disk drive on which you are
installing SWMM for Windows. Also close
all open applications including FILE
MANAGER before you start the SETUP

program.

STEP 2. Start Windows and, at the Program

Manager, choose File  Run.
STEP 3. Type A:SETUP.EXE ("B:" if the disk 1s on
the B: drive) and press ENTER.
STEP 4: You will be asked to enter the path of the
directory where you would like SWMM (o

be installed. When you accept the default
path or enter a new directory path, the
installation will begin.

Please note that the SWMM Windows -
interface consists of three disks.

STEP 5. You are now ready to use SWMM.

The executable for which the SETUP program has
already created an 1con is described beiow.

Executable
SWMM.EXE

Description

The main SWMM executable.
This executable allows you
access to the two SWMM
options:

The Windows Interface Option:

This option calls up all the windows
implementations of the vanous blocks of
SWMM as explained 1n Sectuon 3.

Manual Run Option:

For expenienced users of SWMM and those
familiar with the structure of the input files,
this option allows you to edit input files
directly using a data editor.

NOTE: The working directory option should be the
one containing the executables since SWMM
requires certain table files in order to create
the input files.

17



5 USING THE SWMM WINDOWS INTERFACE

Once vou have finished instalhing the software. you
will be ready to access the SWMM Windows
Interface and Manual Run opuon When vou select
the Windows Interface option. you will see a flow-
chart that 1s shown in Figure 3.1 that shows the
various intertace blocks that are available and the
sequence vou should follow in accessing them. Al
the interface blocks share certain characteristics since
they are all in Windows. This section details how to
use the capabilities available in the vanous interface
blocks in SWMM. In addition. 1t will deta] the
Manual Run option as well. This section describes
the following:

* Accessing An Existing File or Opening a New
File

* SWMM File-Naming Conventions

* Saving Input Files

Setting Up a Default Editor for Viewing Output
Files

» Submitting an Input File to the Model

« SWMM Windows Intertace Commands and
Function Keys

+ Import File Option in SWMM
* Export Funcuon
* Array Screen Capabilities

* Using the Manual Run option

5.1 Accessing an Existing File or
Opening a New File

When vou tirst enter any ot the Windows SWMM
Blocks. vou wall be automatcally assigned a new
tile. The new file name and number will appear at
the top of the screen in parentheses.

To access an existing file. clich on the FILE option
on the very top hine. select the OPEN option and

select the file that vou want trom the list that
appears.

NOTE: The input files must be in the same location
as the * EXE files (the SWMM executable
files). If vou elect to read 1n an existing
file from a different directory, the directory
that the file is 1n becomes the default
directory tor SWMM. All the data files for
SWMM must exist in the default directory.
So we strongly recommend that you do not
save input files in any location other than
the SWMM directory.

If you selected an exssting file to edit, when you
choose to save the file, the existing file will be
rewritten with the new values unless you choose the
SAVE AS option and assign a new file name. Please
remember, if you are assigning a new name to a file,
to foliow the naming conventions followed by
SWMM explained in the next subsection.

5.2 SWMM File Naming Conventions

The naming convention of files in SWMM is as
follows: the first four characters are the interface
block name. the next three digits are sequentialty
assigned numbers that indicate the number of the
input file that you are currently creaung. and the file
extension indicates the file type. Table 5.1
summarizes naming conventions of the SWMM
interface for ecach function. There are three file
extensions in the MET input files. The first
extenston 1s MET which indicates user defined
meteorological data. the second one is .DAT that
contains hourly precipitation data, and the last one 1s
.ATH that indicates long term meteorological data
obtained from the EPA Athens Lab. The file
extenssons in the RUNOFF and TRANSPORT
intertaces are also standardized. For instance, * INP
1 the input tile and *.OUT 1s the output tile.

Additional tiles tor RUNOFF and TRANSPORT are
past-processor tiles. which inctude the Tables,
Graphices. and Calibranon files. They are defined
below:
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Table 5.1 Naming Conventions of SVWWMM Interface

interface
Blocks File Name File Type (Fmt)' Content
SMETsas MET Input (A} MET Windows interface input.
* DAT Input (A) Hourly precipitation data.
‘At . Daily meteorological data tor NOAA tirst order stations in the U.S.
Pt A Provided by the EPA 1n Athens. GA.
SMETV#S MT1 A Rain interface tle that contains precipitation data. An input file to
METeorological the Runoff Block.
data editor (MET)
SMETess MT2 A Temp interface file that contains maximum and mintmoum
temperatures. This is an input tile to the Runoff Block.
Output input {8)
SMETHEN MT3 An monthly evaporaticn and wind speed file  To be placed in F1
and C2 lines mn a Runott input tile
SMETeEE MT4 A an_r temp data file A(or singie snow melt simulabon. To be placed in
C5 line 1n a Runot! input file.
RANOFF 88 INP Input (A} RUNCFF Windows tnterface input.
RNOFFee8 RUN ingwat (A) RUNGFF run tile wiwch can be executed under 0OS.
RUNOFF
RNOFFese OUT Output (A) Runott output generated by SWMM.
RNOFFA88.INT Output (B) Runoft ntertace file generated by SWMM.
USEHP##S HP Input (A) USEHP Windows interface input.
USEHP#I8 HP1 An inlet hydrograph and/or pollutograph hle. To be placed in the
USEr defined NINPUT. NPOLL, F1, (1, and A1 lines in a Transport nput file.
Hydrographs and USEMHP#E8 HP2
Poliutographs
(Use'zgpiwh USEMPr28 NP2 OUWIHM (A)
USEHPese HP4 An inlet hydrogr;ph file to be placed in K1-K3 ines and NJSW in
EXTRAN input file.
TRANSE## INP TRANSPORT Windows interface input.
XTANKeSS PP Storage tank data tile defined by the user.
XSHAP#es PIP tnput {A) New shapes data file defined by the user.
TRANSPORT XHEC2888 PIP Natural channel (HEC-2 tormat) tile defined by the user.
TRANSS#8 AUN TRANSPORT run file which can be executed under DOS.
TRANS##s OUT Qutput (A) Transport output generated by SWMM
TRANS##8 INT Qutput (B) Transport interface file generated by SWMM
EXTRN##s INP EXTRAN Windows Interface input
Input (A)
EXTRN#es RUN EXTRAN run file which can be executed under DOS
EXTRA
EXTRAN#es QUT Output (A} Extran output generated by SWMM
EXTRNs#e INT Output (B) Extran intertace tile. can be used for subsequent blocks.

"Fiie format can be either ASCII (A) or Binary (8)
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The RUNOFF Intertace

SWRPP* INP Tables file based on

RNOFF*.INT
SWRGR*.INP  Graphics file based on

RNOFF*.INT
SWRCA*INP  Cualibrauon fie based on

RNOFF*INT

The TRANSPORT Intertace:

SWTPP*.INP Tables file based on
TRANS*INT

SWTGR*.INP  Graphics file based on
TRANS*INT

SWTCA*INP  Calibration filc based on

TRANS* INT

5.3 Saving Input Files

SWMM will ask you whether you wish to save the
input file when you exit an interface block or when
vou reach the tast screen of an interface function.
However. 1f you have accessed an exisuing file and
made all the changes before reachtng the last screen,
you may save the input {ile by proceeding to the
FILE option and selecting the SAVE option. Once
you have completed an tnput file, you may submit it
to the SWMM model for execution. When you
submit the input file to the model. the input file will
be validated by the Windows interface. If any errors
are uctected during the vahdation, you will be
informed of them and brought to the incorrect entry
so that you might effect the change immediately.

5.4 Setting Up a Default Editor for
Viewing Output Files

The detault editor for viewtng and cditing SWMM
output tiles 15 the WRITE program in Windows.
However, users may choose any other data editor

te g.. EDIT EXE) for viewing the output by selecting
the Utilities menu on the top Line ot the screen and
using the Sctup Output File Viewer option. The path
and exccutable name of the output lile editor should
be specitied under this option.

This output viewer 1s automatucally activated each
time a SWMM run 15 completed. To view the model

outpul (rather than submitting a SWMM model run).
the editor can be used outside the SWMM Windows
imterface. Using the appropriate file manipulations of
the editor. the SWMM output file can be opened,
edited. and saved.

5.5 Submitting an Input File to the
Model

When vou have completed the input file for the
interface that you are in, select the RUN button to
run the model with the input file you created. When
you select the RUN option, all the entries in the file
will be validated. If any errors are detected during
the validation, SWMM wiil put up a message
informing you of the type of error detected and wili
then take vou to the prompt that is incorrect. Once
all the values are valid, the file is submitted to the
appropnate block for execution. An icon will appear
at the bottom of the screen for those blocks for
which the SWMM model is called. When the
processing of the input file is complete and the
output results, SWMM will ask whether you wish to
view them. If you indicated that you did wish to
view the outpui file, SWMM wili show tl.em using a
data editor allowing you to annotate the results if you
so choose. To exit from the Data File Editor, press
the ALT and F4 function keys simultaneously. You
will be returned 1o the interface block that you were
in previously.

5.6 SWMM Windows Interface
Commands and Function Keys

The Windows Interface options all have a series of
“buttons” designed to make using the system as casy
as possible. These buttons and the commands they
represent are accessible in three ways: (1) click on
the button with the mouse key to access the function
that button represents, (2) press the ALT along with
the underlined letter in the button Litle (e.g. ALT/H
for Help), or (3) select the TOOL option and select
the option under there from the list presented.

The buttons and the commands they represent are
explained below

The NEXT Button
1o the next screen in the interface.

This opuon allows you to move
If there are
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The INDEX Function

The HELP Button

incorrect values on the screen that vou are in
currently and vou attempt to move to another
screen, SWMM will inform yvou of the error and
allow vou the vption of yoing back tand correcting
the error at a later ime) or comrecting the error.
The cursor will blink at the prompt with the
incorrect entry. 1f you elect to correct the error
hefore moving on.

The BACK button This button allows vou o move
back one screen. [f there are incorrect values on
the screen that you are tn currently and vou
attempt (0 move 10 another screen, SWMM will
inform you ot the error and ailow vou the option
of going back (and correcting the error at a fater
time) or correcting the error. The cursor will blink
at the prompt with the incorrect entry, if you elect
to correct the error before moving on.

Instead of moving
backwards and forwards through the screens. you
may use the INDEX feature 1o hop back and forth
between screens. To access this feature, move
your cursor over the INDEX button and click with
the mouse button, or enter ALT, . All the screens
ava‘lable in this option will be displayed with the
screen titte and the screen numbers. Certain
screens will be grayed out. This indicates that
these screens are not accessible due to selections
made on other screens. The screen that you
were in when you selected the INDEX button
will be highlighted in blue text

If you wish 1o see tl.c prompts that appear on each
screen, press the EXPAND button at the bottom of
the INDEX screen. The screen names and numbers
will then inciude all the prompts contained 1n the
screens.  You may contract the screen again to the
normal display of just the screen names and
nutuber by clicking on the CONTRACT button

To move to the screen that you want. move your
cursor over the screen number of any non-gray
screen and click the left mouse button. You are
taken immediately 1o that screen. To exat the
INDEX screen and return 1o the presious screen,
chek on the CANCEL button.

This option allows vou access
help ainformation on that interface You have two

different tvpes of help: Prompt-Level Help which
contains intormatuon on the specific prompt that
vour ¢ursor 1s on or on which you are entening data
and General Help which contains a general
description of the SWMM system.

To access General Help, move your cursor to the
tool bar and the select the HELP option, or enter
ALT. H from the keyboard. A menu will appear.
Select the HELP INDEX option or enter | from the
key board.

To access Prompt-Level Help, move your cursor
over o the prompt on which you would like
information and press either the F1 function key or
move vour cursor over to the HELP bution and
chek.

A window will appear 1n either case displaying
broad help or prompt-specific help. If you are
accessing prompt-specific help, you may browse
through the helps for all the additional prompts that
are related to the prompt you are on by accessing
the forward and backward BROWSE keys.

All words or sentences that are 1n green and
underlined have further information on them.
Move your cursor over the phrase on which you
would like further information and click. You will
be taken to that option.

There is a search function within the HELP
functions that allows you to type in a word and
find all the help available on the word that you
typed. To access this, select the SEARCH key in
the HELP window and follow instructions.

When you are through viewing help, exit the help
window by either entening ALT, F3 from the
keyboard or by moving the cursor over to the 1con
on the top It coner of the window and double
chicking the left mouse button. You will be
returned to the screen that you were in previously.

The CALC Button This option allows you to
access the Calculator Function within Windows,

should vou require the use of a calculator at any
screen in SWMM.

The TOP Button This opuion allows vou to move
to the first seeeen i SWMNM from any scereen
without having 1o use the INDEX funcuon.

AR
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The RUN Button This vpuon allows vou to submit
an anput tile that vou have created o the SWMM
mode! for exccution. 1f vou have ircorrect entries
in the file when you click on this button, SWMM
will inform you that vou have incorrect values and
take you to the appropriate prompt ~o that you may
correct the value and resubmat the file.

The RESTORE Button
restore the default values that were in the file
before vou started making chanyes tor this screen.
This 1s an option that allows you to start again
withoutl having (o exit the system or go back to
every variable that you changed.

This opuon allows you to

The TABLES Button Thus opuon allows you to
tabulate the SWMM output resuits. The Tables
function presents the user with two types of tables:
Summary table and Event Mean Concentrations
(EMCs) table.

The GRAPHICS Button This option allows you to
graph the SWMM output results. There are six
different types of graphs available: hydrograph,
pollutograph, loadograph, flow volume, mass, and
land use.

The CALIBRATION Button This option allows
you to perform the calibration based on the
SWMM results.  You can use this option to
compare stmulated results with observed data.
Two types of graphs and one staustical table are
generated at the end of the calibration. Refer to
Accessing The Calibration Routine for details
(Section 7.3).

5.7 import File Option in SWMM

The 1import file option allows the user to access
existing input files thar are generated from other
modet runs. The SWMM intertace can import three
types of files: NWS ramnfall data can be imported
into the MET intertace tor the Rain Block. an
existing runotf input tile can be imported into the
Windows interface tor the RUNOFF block and
existing transport nput files can be imported 1nto the
Windows interface tor the TRANSPORT block.

Procedure for Using the Import Functions

The Import option 1s selected from the main menu
bar at the top of MET. RUNOFF, or TRANSPORT
interfaces. When the import option is selected. the
Runoff file will appear as an option. Select this
option.

A window wiil appear with a list of Runoff Input tile
that are in the SWMM directory. To see a hist of
files wath extensions other than DAT extension,
select the List Files of Type option at the bottom of
the window. The second option will be to sce a list
of all the files in the directory. To import a file from
the list. bring the cursor to the file that you would
like to tmport and click twice in quick succession or
click on the OK buiton when the cursor 1s on the tile.
A descniption line, whtch consists of the top hine of
the file (1.c., the Al card in the Runoff input), 1s
provided to help you identify the file when the cursor
is on the file name.

The SWMM interface currently supports the SWMM
4.2 version, aithough the SWMM 4.3 execution file
(05/25/94) is used. Not all the SWMM input cards
in the SWMM blocks can be read into the interfaces.
For examgple, the L2 card 1n the Runoff Block cannot
be imported to the RUNOFF interface. To find a list
of the SWMM ID cards and vanables that can be
read into the interface refer to Appendix B. A
message will be displayed on the screen when
reading the new SWMM cards.

The weather data handled in SWMM interface ts
different from the Runoff Block of the SWMM
model. The interface wilows the user to enter all the
weather data in MET while the Runoff Block lets the
user enter the rainfall data either in the Rain Block or
mn the Runolf inpu: itsel. When imponting an
existing Rurnoff input file. the RUNOFF interface
reads most of the data iines except E!-E3. DI, and
FI Itnes tn the Runoff input file (see SWMM manual
by Huber. W.C. and Dickinson, R.E., 1988, for
explanatuon of data lines). Those raintall and
evaporation data should be entered in the MET
interface. In uther word, the user should interpret
E1-E3. D1, and FT lines and generate a new

SMET* MET file. A compicte runoff interface file
must include 4 MET file.
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Existng mput fifes can contam only one data block.
Muluple biocks are not allowed. The nterface
Import tunction can read existing input files
contaimng single block intormation, aithough the
SWMM model allows the user to put more than one
data block n one mput tile.

5.8 Export Function

The Export function 1s a funcuon avadable under the
Tables option that allows you to export Summary
data or EMCs tables 1o another file for export nto a
spreadsheet program or another analyvucal or
graphical program. The Export tunction 1s available
under the Edit option at the top of the screen.

Using the Export Function

STEP 1. Highlight the block of data (either rows or
columns or both) that you want to export.
To select a block that 1s larger or wider
than a screen. proceed to the cell that will
begin your block and click with the left
mouse button. Next move 1o the last cell
in the block that you want and press the
SHIFT key and the lett mouse button
simultaneously.
STEP 2. Select Edit at the top line of the window
screen (ALT, E). Next, select Export. An
Export screen will appear. You have two
options tor storing the data: table delimited
or comma delimited.  The table-delimied
option will save the data 1n fixed columns,
which 15 appropriate for a word processor.
The comma-dehmited option will separate
the variables using commas, this option 15
appropnate lor database and spreadsheet
programs.  After selecting the file tormat.
provide a tile name and hit the OK button.
The hughlighted block of data will be
written 1nto the tile that vou specified.

5.9 Array Screen Capabilities in
SWMM

There are many array screens (the screens where the
same varable regrares arow of entries) i SWMALL

such as hydravhic data. insal conditions, etc. Al
these screens. you have two additional capabilities
that are not avarlable on regular screens in SWMM,

1. EDIT: Copy and Paste

This optton 1s available from the menu bar at the top
ot the Window (ALT. E}. You may use this
capabiluty 1o select a block of data teither rows or
columns or both) and paste (ot to another area if the
same data 1s to be duphicated ur copy data from a
spreadsheet program where you may have
chmatological data. for instance. and copy it for use
by SWMM. The first cell selected will be
highlighted rather than 1n reverse video as are the
remaining cells in the area that you have selected.

To select a block that 1s larger or wader than a
screen, proceed 1o the cell that will begin your block
and click with the left mouse buiton. Next move to
the last cell in the block that you want and press the
SHIFT key and the left mouse bulton simultaneously.
This witl highlight the arca that you want.

To paste the block that you yust copied. move to the
area that you want (o copy the block to and scelect the
paste option from EDIT. You will see a message
advising you that any data existing in the area that
you selected will overwritten.

2. ARITHMETIC BOX

One of key features with the SWMM Windows
mterface i1s to provide mathematical calculations in
columns so that the user can easily change a row of
values 1n an array screen. This is because input
values of vanables 1n several groups or cards (e.g..
Gl ocardy of the SWMM input may require “-17 or "+
2" aindrcate a muluply ratto or a default value This
teature 1y setected by chicking on the variable atle 1n
any arrav, tor instance, WIDTH (of subcatchment).
A window will appear allowing you to do arithmetic
operations for that column tor a user-specified
number of rows. You will be able o access an
arthmete tuncuon that allows you to add. subtract,
multiply or divide any single or range of values for
that vaniable. You may also set default values for a
vartable 10 any array screen. For example, you may
choose o multply all the values in the ranfall
intensity when vou perform sensitivity anaivses.
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5.10 Manual Run Option

This opuon 1s one of two main optuions available to
you in the SWMM main menu. This option allows
vou to edit input files and submit the appropriate

ones to the model. Table 5.1 gives you a summary of

all the anput and output files generated by SWMM
and therr file formats. Refer to 1t 1f you have any
questtons about any of the files. You may only edit
ASCII files. This opuon requires some experuse in
SWMM. so we recommend that you use the
Windows interface option to famuliarize yourself with
the SWMM Model prior to using this option. To
.......

option at the top of the screen. Click on Setup
Output File Viewer. You will then be required to
enter the location and exccutable name of the output
file editor when you select this option.

You have two options for the SWMM Input files:

EDIT You may edit two types of files using this
option: *.RUN, which are the files generated by
the RUNOFF, TRANSPORT. and EXTRAN
interfaces for input to SWMM or *.DAT files,
which are the traditional files created for the DOS

evvovidal varcian of CLULIAANS
HIIVAJC ] YOIV L O YY (VY]
created previously or came with the SWMM model
tthe example runs that are provided, see Section 5).

bhat ot mmay have
{Nadl you may nave

RUN Once you have edited either the * RUN files
ar the * DAT files, you may submit them for
processing by the SWMM model by selecting this

button.




6. EXAMPLE RUNS

This section contatns tour example rens to illustrate
how 10 best use the SWMM Windows interface. The
example runy are selected 1nan attlempt to exercise
the major portions of the SWMM intertace. A
matrix of SWMM ntertace with the sartous runs s
shown in Table 6 1. The SWMM intertace contains
tfive blocks: MET, RUNOFF. USEHP. TRANSPORT.
and EXTRAN  Each black has its own components,
and ecach component may be divided mto sectuons if
applicable. Five SWMM intertace blocks and therr
subdivisions are listed 1a the first column. The four
example runs are grven on the top row ot Table 6.1.
For a given example. two or more blocks may be
used depending on the level of complexaty of the
simulation.  Example 2 shown in Table 6.1. for
instance. illustrates the combrnation of three blocks:
MET, RUNOFF, and TRANSPORT. It ncludes the
applications on 1) how to generate precipitation data
for a single event simulation using MET; 2) how to
describe a drainage system with channelis and
subwatersheds and simulate runoff and water quality
using RUNOFF; and 3) how to apply TRANSPORT
to a sewer system for the simulations of infiltration,
dry weather, and water quality.

These examples were obtained from the EPA and
demonstrated the applications on the Rain, Temp ,
Runoff. Transport, and Extran Blocks in the SWMM
model. The interface runs can be checked using the
input fifes supplied by EPA along with the
distribution package for SWMM. The example input
files prepared for testing the SWMM Windows
interface and corresponding ones used for SWMM
4.3 are listed 1n Table 6.2. This table indicates the
relationship between blocks used 1n the SWMM
interface and Blocks 1n SWMM 4.3 for each example
run. The first example 15 a screening level example:
the ranfall-runoff was simulated through a single
watershed. The first run shows the use of the MET
and RUNOFFE blocks, while the second one presents
a user-supphed hyetograph utihizing MET. RUNOFF,
and TRANSPORT. The sequence of running the
SWMM Windows intertace 1s given in the
FUNCTION column of Table 6 2. In example 1,
MET produces an input file called SMETOO1.MET,
and further generates a Ramn intertace tile atter a
RUN button is selected. Thas s equivalent to
running the Ramn Block using twoinput hies:

RAIN8.DAT and USRN4.DAT. A RUNOFF input
file, RNOFFOO1.INP, generated by the interface can
he checked with a Runott Block mput file,
RUNOFI'36.DAT.

6.1 Example 1—A User-Defined
Hyetograph (A Screening-Level
Example)

This 15 an example of a user-defined ume series of
rainfall with a total precipitation of 28.0 mm. A user
defined hyetograph ts shown in Table 6.3. The for-
mat (sce Table 6.3) required by MET is the same one
used 1n Rain Block interface file. A single catchment
with a total dramnage area of 300 hectares receives
rainfall through an inlet. The catchment charac-
teristics are 20% of impervious area, 100 meters long
for catchment width, and 0.001 for ground slope.

The total simulation length lasts 3 days.

This example is there to show you how to use MET
and RUNOFF together to perform a Runoff Block
Run. Only hydrologic simulation is involved.

The steps that you must follow for this screening-
level example are explained in detail below:

STEP 1. Select the SWMM Windows Interface
option trom the main SWMM menu. Next,
select the MET Block, which is the first
option in the tlow chart, by clicking on the
option.

STEP 2. Select the example MET data that has been
created tor vou by clicking on the FILE
option, :vllowed by the OPEN option.
Sclect the first file listed: SMET00! MET.
The file will be loaded 1nto the MET
interface Move through the screens and
tamiliarize vourself with the MET epuon.
Use the HELP button to answer any
questions vou may have. Compare the
input to Table 6.2 10 make sure that 1t s
the right hle.

STEP 3 Next, click on the RUN button. MET will
then generate a Rain Block nterface file.
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Table 6.1 Example Run Matrix for SWMM Windows Interface

EXAMPLE RUN

BLOCKS 1 2 3
MET
Precipitaton . .
Rain gage - Single . .
Multi
Evaporation . Default rates .
- Monthly rates .
Snow . Wind Speed
Temp - Single Event
- Contnuous
RUNOFF
Drainage System
Channels/Pipes .
Watersheds/ . .
Subcatchments
Snow . Single Event
Continuous
Groundwater
Water Quality .
Erosion
USEHP
Inlet - Single ' .
Mult
Flow .
Poltutant .
TRANSPORT
Sewer System . .
- Storage Tank
New Shape
- Natural Channet
Infiltraton Inflow .
Dry Weather Intlow .
Water Quaiity . .
- RUNOFF \nterface .
USEHP .
EXTRAN
Sewer System
Channeis

Junctions (one free outfall)
Boundary Conditions
Inlet Hydrographs
- RUNOFF Interface
USEHP
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Table 6.2 Example Input files with SWMM Windows and SWMM 4.3

Hyetograph in MET

Time interval Rainfall
Julian Hour' THISTO Intensity
Date (second) (second) (mm/hr)
88001 3600 300 12
88001 7200 300 24
88001 10800 300 0
88001 25200 300 12
88001 26100 300 12
88001 27900 300 12
88001 30600 300 24
88001 34000 300 42
88002 37800 300 54
88002 41400 300 66
88002 45000 300 78

'Daytime (starting storm) hour in seconds from midmght

You must have used the RUN bution hefore vou
proceed to the next block in SWMM.

STEP 4

Exat the MET option by pressing the ALT
key and F4 function keyv. You will be
returned to the SWMM Windows Interface
menu. Select the RUNOFF opuon.

STEP 6.

SWMM Windows Interface SWMM 4.3 l
Exampie Block Input File Block Input File H
MET SMETQ01 MET Rain RAIN8.DAT USRN4 DAT J
1
RUNOFF RNOFF001.INP Runoff RUNOFF36.0AT I
MET SMET002 MET H
Runott RUNOFF3.DAT
2 RUNOFF RNOFF002.INP
TRANSPORT TRANSO001.INP Transport TRANS1 DAT
USEHP USEHPQ02 HP
3 Transport TRANS3S5.DAT
TRANSPQRT TRANSO002.INP
USEHP USEHP001 HP
10 Exiran EXAM1.DAT
EXTRAN EXTRNOO1.INP I
Table 6.3 A User-Defined STEP 5. Click on the FILE option, select the OPEN

File option. A list of Runoff Input Files
will appear. Select the RNOFFO01.INP
file for this example run. Once you select
this option, the parameters for this example
run will be entered from the file. The first
screen for the RUNOFF block also allows
you to enter the Meteorological Input file.
If the file that you created for the MET
option does not show in the input option
for the file name, click on the arrow key to
the right of the option. A list of existing
meteorological file names will appear.
Seclect SMETOO1.MET. Please note that,
if vou did not use the RUN button from
the MET interface, you will not be able
to use the MET data since the interface
file will not exist. You will be informed
by the interface that the input file could
not be read if you did not create the
Rain Block Interface file in MET.

Familiarize yourself with the screens in the
RUNOFF option by moving through the
screens ustng either the NEXT, BACK or
INDEX options.  Refer to Section 5 for
more information on these buttons. Cer-
tan mmportant screens are detailed below.

Screens 1 and 2:
The hydrologic simulation starts at January
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1. 1988 and the simulation length iy three
davs  Three ume steps should be entered
Screen 2 in RUNOFF determunes the
complexity of the simulation.  In this case.
snowmelt 18 not tncluded: detauit
evaporation rates are used: and metric units
2 calara.d

Jdie s€ieciea.

grayed because no snowmelt 1s simulated.

Screen 10:
This screen gives vou the physical
epresentation of the watershed. For this

-

example, vou h :
without a connecting channel.
defined as a raingage station in MET for
this watershed. Please note that the
rasngage staton in MET must mateh the
hyetograph number 1in RUNOFE. For this

¢xample. raingage station number 1s 1.

1gle watershed

fe

Screen 12:

You wiil nouce that two infiltrauon
equations are available to you 1n this
screen: (1) the Horton and (2) the modified
Green-Ampt equation. The Horton model
1s empurical and 1s perhaps the best known
of the ntiltration equations. Many
hydrologists have a "feel” for the best
values for its three parameters despite the
fact that little pubhished information 1s
available.

The Green-Ampt equation 1s a physically-
based model that can give vou a good
descripuon of the infiltration process. The
Mein-Larson (1973) formulation of the
Green-Ampt equatlon 1s a two-stage
model. The first step predicts the volume
of water. which will infiltrate before the
surface hecomes saturated. From this
point onwards, infiltraton capacity 1s
predicted directly by the Green-Ampt
equaton. This equaton 1s applicable also
if the rantall intensity s less than the
intiltration capacity at the beginming ot the
storm. New data have been published to
help users evaluate the parameter values
te g, Carlisle et al. 1981 Both equations
require three ditferent coetticients The
user will be required to enter these

STEP 7.

The Windows
intertace has an addinonal tuncuon te help
users with these coctficients. Depending
on the equation selected by the user,
defimtions of cach of these coefficient wiil
appear when the user clicks on the

dppropm

caetticients in Screen 13,

et vasialddo
JUC VAl Tauic.

For this example, the Green-Ampt equation
has been selected. The three coefficients
are 4.0 tor the average capillary suction of
) for the saturated hvdraulic

cob sorl, and 0.34 for the sminal

HY IR [ah) i

or sotl.

—_

moisture deficn

Submut the RUNOFF input file to the
SWMM model for execution by clicking
on the RUN button.  An icon will appear
on the bottom of the screen with the words
SWMM MODEL EXECUTION on the
icon. When the processing s complete,
the output will be shown in the default
output file viewer. View the output
carefully and see how the SWMM model
blocks in this screening level example.
Press the ALT/F4 sequence to exit when
you are through. You will be returned to
the RUNOFF block. Press the ALT/F4
sequence again until you are back at the
SWMM main menu.

6.2 Example 2—Steven’s Avenue

Drainage District in Lancaster, PA
{MET, RUNOFF, and TRANSPORT)

The 67 hectare Stevens Avenue Drainage District in
Lancaster, Pennsvivama 1s a relatively steep taverage
slope = 0.046) combined sewered catchment with its
uverflow tnibutary to Conestoga Creek. It has been
the site of intermittent monitoring acuvily sirce 1972
due 10 1ts selection as the location of a swirl
concentrator from an EPA demonstration grant.
Although several storms were monitored prier o

construction activities, the measurement technigque

used the Manning's equation to develop a rating
curve 1n a supercritical tlow pipe section C'manhole

ST of SWMM schemauzation).

As a result

measured tlows tat 1S minute intervalsy are very
“flashy " and erratie; 6-mun averages have been used
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in the SWMNM calibraton using the storm of
November 28, 1972, tuhen from the EPA Urban
Rainfall-Runott-Quality Data Base «Huber et al..
1981). Further informanon about the catchment and
sampling 1s given in the Data Base report and by
Heaney et al 1975 Quablity concentraton data
have also been used tor §S. BODS, and COD
calibrauons using the same storm. Aruficially hgh
COD values are input at selected manholes 1o
produce dry-weather tlow COD values since the dry-
weather tlow generated by subroutine FILTH cannot
generate any COD tsee SWMM manual by Huber,
W.C. and Dickinson. R.E.. 19488, tor explanationy.

Thus watershed 1s a complex drainage systemn and is
divided 1into 29 subwatersheds and 35 channels.
There are 15 inlets in the dramnage system. Scven
pollutants are included for water quality simulations:
(1) Total Sohds (TS), (2) Total Suspended Solids
(TSS). (3) BOD-5. (4) COD. (5) Total Coliform. (6)
Ammonta nitrogen (NH,-N}. and (7) Total
Phosphate (T-PO,-P). Each subcatchment supplies
one of five land uses: single family residential, mult-
family residential, commercial, school. and parkland.
The storm of November 28. 1975 with a rainfall
duration of 40 minutes 1s used n the simulation.
This example shows you the use of MET, RUNOFF,
and TRANSPORT.

The steps and the sequence of blocks that you must
2o through for this example run are explained below:

STEP |.  Select the SWMM Windows Interface
option from the main SWMM menu and
select the MET opuon.

STEP 2. Sclect the example MET data that has been

created for you by chicking on the FILE
option, tollowed by the OPEN option.
Select the second file hsted:
SMETOO2.MET. The file wiltl be loaded
into the MET interface. Move through the
screens and tanulianize yvourself with the
MET epuion Use the help information
availabte to vou through the HELP button
o answer any guestions vou may have
about any prompts. Next. chick on the
RUN button. MET will then generate o
Ran Block antertace tife. You must have
used the RUN button betore vou may
proceed to the next block in SWMM,

STEP }.

STEP 4.

STEP 5.

Exit the MET opuon by pressing the ALT
key and F4 function key. You will be
returned to the SWMM Windows Interface
menu. Select the RUNOFF option.

Click on the FEILE option, select the OPEN
File opuon. A list of Runoff Input Files
will appear. Select the RNOFFO02.INP file
for this example run. Once you select this
option. the parameters for this example run
will be entered from the file.. The first
screen for the RUNOFF interface also
allows you to enter the Meteorological Input
file. It the file that you created for the
MET opution does not show 1n the input
option for the file name, click on the arrow
key to the nght of the opuon. A list of
existing meteorological file names will ap-
pear. Sclect SMETO02.MET. Please note
that, if you did not use the RUN button
from the MET interface, you will not be
able to use the MET data since the inter-
face file will not exist. You will be in-
formed by the interface that the input file
could not be read if you did not create
the Rain Block Interface file in MET.

Familiarize yourself with this input file and
the screens in the RUNOFF option by
moving through the screens using either
the NEXT. BACK or INDEX options.
Refer to Section 5 for more information on
these buttons.

Screens Six through Eight and Eighteen
are controlled by the selectuon of water
quality simulatson and will become
avatlable for data entry when you select
the water quality simulauon option on
Screen 2. You will be required to enter all
the input values related to the water quality
simulation. For water quality variable
estimates, the user should read the file
called README.2ND that 1s supplied with
the SWMIM 4.3 model released by the
EPA (it will be in the SWMM
directory). This tile has more information
on the sample data tiles.

You may casily change a row of values in
an array screen ustng a feature available

3
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STEP 6.

STEP 7.

STEP 3.

wHhin array screens (screens where the
same varable reguires a row of entries).
If you click on the vanable name in these
screens. you will be able to access the row
arithmetic funcuon that allows you to add,
subtract. muluply or divide for any single
or range of values for this vaniable. You
may therefore change all zero values for a
variable to a single default by adding the
default vajue that you want to all the sero
values in the array.

Submut the RUNOFF input file to the
SWMM maode! for execution by clicking
on the RUN button.  An 1con will appear
on the bottom ot the screen with the words
SWMM MODEL EXECUTION on . If
you chick on this option, you will see the
processing of the DOS SWMM model 4.3.
When the processing is complete, the
output will be shown in the default output
file viewer. View the output carefully.
The Runoff Block has generated 15 inlet
hydrographs in a file named
RNOFFO02.INT. This file 1s used as the
hydrograph and polilutograph input file for
the Transport Block. You are now ready
to move to the next and final block in this
sequence, the TRANSPORT interface.

Exit from RUNOFF by pressing the ALT
key and F4 function key simultaneously.
Select the TRANSPORT interface from the
SWMM Windows [nterface Menu. You
will be taken to the Transpont Block.

Select the transport input file for thus
example by chicking on the FILE opuon,
followed by the QOPEN option. Sclect the
TRANSOOL.INP file. The first screen 1n
the TRANSPORT interface also contains
the option tor the selection of the Inlet
Hydrograph file. RNOFFOO2.INT. which
1s the file that you just created 1n the
RUNOFF Block. should be the default tile,
Please note that. it you did not use the
RUN button in the RUNOFF 1ntertace. you
will not be able 1o use the data since the
iderface tile. e RNOFFOO2 INT will not
exist. You will be intormed by

STEP Y

TRANSPORT that the input tile could not
be read. 1t you did not have a RUNOFF
intertace run. In this file. seven
consuuents (pollutants) have been simu-
lated. However. since the TRANSPORT
15 limited to a maximum of four constitu-
ents, we have selected only BODS, TSS.
Tutal Coliform and COD for this run (see
screen 4). Please note that the CUNIT and
TYPE UNIT varnables on Screen 4 have
been grayed since both units will be the
same as that entered carher in the
RUNOFF block.

Sewer infiltrauon inflow and dry-weather
sewage inflow are simulated 1n this
example. You have (o enter the number of
pollutants in Screen 2 only 1f the RUNOFF
interface file has been selected. as 1s the
case for this example.

Please note that Screen 3 is a critical
sceeen in this block since it contains the
parameters necessary for describing a
complete sewer system. The process of
describing a complex sewer system can be
difficult. The process can be simplified by
using the following structured approach.
First, identify the non-conduit elements
such as manholes and conduit elements,
e.g., channel/pipes. Next, assign a number
to each non-conduit and conduit element.
For this exampie. the sewer system
contains 25 manholes. one hift stauon, one
flow divider. and 24 channels. Manhole
50 is an outfall.

Use the NEXT. BACK and INDEX
buttons along with the HELP button to
move through the screens and famihianze
yourself with both the TRANSPORT block
and with this input file. When you have
done so. submit this input file by pressing
the RUN button. The SWMM model 1con
will appear 1n the bottom of the screen
with the ttle SWMM model execution.
\When the processing is complete, vou will
be asked whether yvou wish to see the out-
put file that has been created I yvou indi-
cate YES, vou will view the outpat tile

.
ty
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using the Output Fule Editor. Examine the
output file caretully and press the ALT/F4
sequence to exit when vou are through.
You will be returned to the TRANSPORT
block. Press the ALT/F4 sequence again
untl vou are back at the SWMM main
menu.

6.3 Example 3—Simulation of a
Simple One-Pipe System with
Two Manholes (USEHP &
TRANSPORT)

We are simulating a simple one-ptpe system with a
small slope and water quality for a Transport run.
The one-ptpe system has two manholes. The first
manhole is specified through the USEHP interface.
The consuituents TSS and BODS with decay are
simulated without scour/deposition. A user-supplied
hydrograph and two pollutographs for inlet numbcr
{000 are shown in Table 6.4 below.

The steps that you must follow for this screening-
level example are explained in detail below:

STEP 1. Select the SWMM Windows Interface
option from the main SWMM menu.
Next. select the USEHP option.

STEP 2. Select the example USEHP file that has
been created for you by clicking on the
FILE option, followed by the OPEN
opuon. Sclect the second file listed:
USEHPO02.HP. The file will be loaded
into the USEHP Interface. Move through
the screens and familianize yourself with
this option. Use the help informauon
available to you through the HELP button
to answer any questions you may have
about any prompts. Compare the input to
Table 6.4 above to make sure that it is the
right file.

STEP 3 Next chick on the RUN button.  USEHP
will then generate the USEHP intertace
files as input to the Transport Block., You
must have used the RUN button before
vou may proceed to the next block 1n

SWMM.

Table 6.4 User-Defined Hydrograph and

Pollutographs in USEHP

Time Flow 1SS BOD
(hr) (cts) {mgn.) (mglL)

0 10 10.0 10.0
1.0 100.0 100.0 100.0
2.0 1.0 10.0 10.0
3.0 1.0 10.0 10.0
240 1.0 10.0 10.0

STEP 4. Exit this option by pressing the ALT key

STEP 5.

STEP 6.

and F4 function key. You will be returned
to the SWMM Windows Interface menu.
Select the TRANSPORT option.

Click on the FILE option, select the OPEN
File option. A list of Transport Input Files
will appear. Select the TRANSO002.INP
file for this example run. Once you select
this option, the parameters for this example
run will be entered from the file. The first
screen for this interface also allows you to
select the USEHP file created before. As
expilained in the introduction to this
example, this is a simple system containing
one pipe and twa manholes. The first
manhole is the inlet that was spectfied in
the USEHPOO2.INP file. The sequence of
entering this system s to start with an
inlet, then follow the channel and end with
a manhole, 1.¢., an outfall. There are a
total of nine screens available to you in
this example.

Familianize yourself with the screens in this
option by moving through the screens using
etther the NEXT, BACK or INDEX op-
tions. Refer to Section S for more informa-
uon on these buttons. Also use the HELP
buttons for any questions that you might
have on any prompt. When you have
vompleted vour run-through, submat the
input Nile to the SWMM model by clicking
on the RUN button. The output file will be
displayed to you when it is ready.

15
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6.4 Example 4—Basic Pipe System
(USEHP and EXTRAN)

This example 15 obtained from the EXTRAN user's
manual (Roesner et al. 1938) descnibed as Example
1: Basic pipe system. Figure 6.1 below shows a
typical sewer system of conduits conveyving
stormwater tlow. The system consists of mne
vhannels and ten junctions with one free outtall. In
this example. conduits are designated with four-digit
numbers. while junctions have been given five-dignt
numbers. There are three junctions or inlets that
receive inflows, which will be defined using the
USEHP interface. The total simulation length s
cight hours.

Two SWMM interfaces are used 1n running Example
4. First, the user should select the USEHP block to

specify three inlet hydrographs. The user then should

access EXTRAN in order to select an inlet
hydrograph file that has been just generated by
USEHP, and to enter a drainage system and
simulation information for a EXTRAN ryn. A
USEHPOOI HP file and an EXTRNOOL.INP file are
the input files for this example.

The steps in this example are explained below.
STEP |. Select the SWMM Windows Interface
option from the main SWMM menu.
Next, sefect the USEHP opuon.
STEP 2. Sciect the exampic USEHP data that has
been created for you by cheking on the
FILE option. followed by the QPEN
option. Sclect the first tile listed:
USEHPOOL.HP. The file will be loaded
into the USEHP interfuce. Move through
the screens and familiarize yourselt with
this option. Use the help information
available to you through the HELP button
10 answer any questions vou may have
about any prompts. Next, click on the
RUN button  USEHP will then generate
tour USEHP intertace tites. You must

have used the RUN button betore vou may

proceed to the next block in SWNNM,
STEP 3 Exitthe USEHP cption by pressing the

ALT Kev and B4 tuncuon key  You wildl

be returned to the SWMM Windows

Intertace menu. Select the EXTRAN

option.
STEP 4. Chcek on the FILE opuon, select the QPEN
File option. A list of EXTRAN Input
Files will appear. Select the
EXTRNOOLINP file for this example run.
Once you select this file, the parameters
for this example run will be entered from
the file. The first screen for this interface
also allows vou to enter the USEHP file.
Please note that, if you did not use the
RUN button in the USEHP interface,
vou will not be able to use the data since
the interface files will not exist. You
will be informed by the interface that
the input file could not be read if you
did not create the USEHP Interface file.
STEP 5. Use the NEXT, BACK and INDEX
buttons along with the HELP button to
move through the screens and familarize
yourself with both the EXTRAN block and
with this input file. When you have done
$0, submit this input file to the RUN
button. The SWMM model icon will
appear 1n the bottom of the screen with the
itle SWMM MODEL EXECUTION.
When the processing is complete, you will
be asked whether you wish to see the
output file that has been created. If you
indicate YES. you will view the output file
using the Output File Editor. Examune the
output file carefully and press the ALT/F4
sequehce to exit when you are through.
You will be returned to the EXTRAN
block. Press the ALT/FS sequence agan
unul you are back at the SWMM main
menu,

Summary of output from EXTRAN:

The first section 1s an echo of the input data and a
Iising ot condunts created internally by EXTRAN to
represent outfalls and diversions caused by wenrs,
orifices, and pumps.

The next section ot the output 15 the intermediate

printout  This hists system intlows as they are read




Example Runs

1602 8060 8040

Free
Outfall

$ & $ t
\ 4 * —@ o —e
1630 1570 8130 8100

Figure 6.1 Basic System with Free Outfall. (After Camp. Dresser, and McKee, 1988.)
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by EXTRAN and gives the depth at cach junction
and flow 1n cach conduit 1n the system at a user-
tnput time nterval. A junction i1n surcharge 15
indicated by printing an asterisk beside its depth. An
asterisk beside a conduit low ndicates that the flow
is set at the normal flow value for the conduit. The
intermediate printout ends with the prinung of a
conuinuity balance of the water passing through the

system during the simulation. Printed outflows from
juncuions not designated as outfalls in the input data
set are junctions which have flooded.

The final section of the output gives the time history
of depths and flows for those junctions and conduits
imput by the user, as well as a summary requested
plots of junctions heads and condunt flows.




7 SWMM POST-PROCESSOR

The SWMM Post-Processor consists of three parts:

* Summary Tables
* Graphics
+ Cahbraton

Figure 7.1 shows the SWMM post-processor
structure.  The Summary Tables function presents
flow rate tor volume) and pollutant concentrations (or
loads) for desired inlets. The Tables function
presents the user with two different types of tables:
the summary table and the Event Mean Concentration
(EMCs) 1able. The Graphics routine displays six
different types of graphs: hydrograph. pollutograph.
loadograph. flow volume. mass. and land use. The
Calibration routine allows the user to compare
observed data and predicted values.

These three functions are available from the
RUNOFF interface and the TRANSPORT interface
blocks. The results (Tables or Graphs) presented in
the three functions are based on the values stored in
cither a RUNOFF interface file (RNOFF*.INT) or a
TRANSPORT interface file (TRANS*.INT).
Therefore, the user must provide a SWMM interface
file.

The functions are accessible through three special
buttons on the third line of each screen in RUNOFF
and TRANSPORT.

7.1 The Tables Routine

The table function presents the user with two
different types of tables:

* The Summary Table

The summary table presents flow rate {or volume)
and pollutant concentrations (or loads) for desired
tnlets. There are four time increments given for this
opuon: Event, Daily, Monthly, and Annual. Usually,
Event may be applied to single-event simulations
wherc the instantaneous flow rate and pollutant
concentrations will be displayed in the summary
table. white Daily, Monthly. or Annual may be used

for conunuous simulations where the flow volume
and pollutant loads can be tabulated.

The Event Mean Concentrations (EMCs) Table.

The EMCs table reports flow volume, duration,
EMCs. and Loads for each storm event. Two
parameters are required to be specified: minimum
interevent time and base flow. The minimum
interevent time indicates the minimum number of dry
hours (or fractional hours) that will constitute an
interevent. The baseflow or cutoff flow is used to
separate the events. Flows greater than the baseflow
are part of the event. conversely flows less than or
equal to the baseflow are part of the interevent
period. The default value of the baseflow may be set
to zero.

The event mean concentrations are defined as the
total pollutant mass divided by the total runoff
volume for storm events. Separation of the data into
events depends on the urique series of zero and
non-zero instantaneous flow values found at each
inlet location within the system being simulated. The
results of the analyses would be expected to vary
from location to location. The Statistics Block can
analyze only one location at a time. However, the
Windows post-processor can analyze multiple
locations (the maximum inlets specified in the
interface fle).

Procedure for Generating a Table

STEP 1. The table option 1s accessible through a
TABLES button on the third line of the
screen, with the other button options
available in RUNOFF and TRANSPORT.
It is also accessible under the Ultilities
option in the main menu bar (ALT U, G).
STEP 2. The table program screen will appear. You
must first select a Runoff or Transport
interface file (depending on the module
from where you selected graphics). To see
a list of the files that exist in your default
directory. chek on the arrow to the nght of
the input cell asking you for the file name.
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SWMM Interface file

Post Processor

Summary Tables

Graphical Display

r

l

Calibration

Event
Daily
Monthly
Annual

EMCs

Hydrograph,
Pollutograph,
Lodograph
(Line Chart)

Flow Volume,
Mass

(Bar Chart)

[.and Use,
Distribution

(Pie Chart)

Hydrograph,
Pollutograph,
Observed vs
Predicted

Figure 7.1 SWMM Post-Processing Structure.
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STEP 3.

STEP 4.

STEP 5.

Select the fite that vou would hike to
tabulate the model results {or the tables.

Select the type of table that you like 0
have. Specify inlets of interest or the
duratson for the summary table.

Hit the NEXT button when you have
completed the selections that you wish.
The tables will loop through the number of
inlets specified. One (able represents the
model results for a specified location
(inlet).

Use the Expont funcuon to export summary
data and EMCs 1ables to another file in
cither table delimited or comma delimited
format.

7.2 The Graphics Routine

The Graphics option in SWMM provides access to
six different type of graphs: hydrograph,
pollutograph, loadograph. flow volume. mass, and

land use.

[t is available from the RUNOFF module

and the TRANSPORT module. The graphics option
ts provided to allow the user to represent the results
in easy-to-understand graphs.

Accessing the Graphics Program

STEP |

STEP 2.

STEP 3.

The graphics option is accessible through a
GRAPHICS button on the third line of the
screen, with the other bution options
available in RUNOFF and TRANSPORT.
it is atso accessible under the Utilities
option in the main menu bar (ALT U, G).

The graphics program screen will appear.
You must first select a Runoff or Transport
interface file (depending on the module
from where you sclected graphics). To see
a list of the files that exist in your default
directory, chick on the Arrow to the right of
the parameter asking you for the file name.
Select the file that you would like to use as
input for the graphics.

Select the type of graph from the list
provided. Pleasc note that depending on

STEP 4.

STEP 5.

STEP 6.

the 1nput tile that you selected, certain
graphs such as pollutographs may not be
available since the data in the file does not
support that graph. The options that are
unavailable to you will be grayed out. A
list of inlet IDs will be presented when you
select an nput file. You may select
between one and three inlets o represent on
the graph. For the Flow Volume and Mass
Graph. vou will be required to select the
Time Increment that you would like: daily,
monthly, or annual. You will then be
required to enter the period for which you
would like to have for the graph. Please
note that the period shown when you select
the Runoff file automatically shows the
beginning and ending dates of the data
contained in the file. You may only select
a period with the dates shown if you wish
to change the defaults.

Hit the RUN button when you have
completed the selections that you wish.
You will see a box informing you that the
selections that you made will be saved
under the filename shown at the top of the
screen.

Next you will see a list of files in a box
with the title of GRAPHIC SELECTION.
The file that was just generated will be
selected. You may select up to four graphs
from the list presented. Hit the OK button
to draw the graphs.

The graphs that you selected will be drawn
on the screen. Once drawn, you have two
options:

PRINT: To print the graph(s) that appear
on the screen, sclect the GRAPH
option at the top of the screen
and select PRINT. The file will
be printed 10 the default
Windows printer.

EDIT: This option allows you to copy

the image and transport it to any
Windows program through the
Cut and Paste option available




SWMM Windows Interface User's Manual

with that program. To do this.
select EDIT at the top of the
screen, and select COPY.

Figure 7.2 displays four graphs from the first two
example results.

Features and Limitations of the Graphics
Program

* The graphics routine can draw up to three inlets or
pollutants for one graph. It can display two inlets
or pollutanis with two Y-axes for one graph.

¢ To draw land usc distribution. you must have two
files: a Runoff interface file (RNOFF*.INT) and a
RUNOFF windows interface file (RNOFF*.INP).
The land use distribution is computed based on the
data stored in the RNOFF* INP file. This means
that two interface files must be available when the
user selects the land use option.

* You can display up to four graphs at a time. To
create four different graphs at one session. you
must loop through the graphics option screen using
a different graphics input file name each time (this
is the file name shown at the top of the screen:
SWTGR*.INP for TRANSPORT graphs, and
SWRGR* INP for the RUNOFF graphs). If you
do not select a new file name, then when you hit
the RUN button, it will overwrite the graph that
you just created since the graphs are orgamzed by
file names.

7.3 The Calibration Routine

The calibration routine can be accessed by clicking
on the Calibration button with the mouse. A window
similar to the Graphics Routine will appear. There
are only two types of graphics available: hydrograph
and pollutograph. The procedures to generate the

graphs in the calibration routine are similar to the
ones used in the graphics routine. except for observed
data. Like the graphics routine, you should select a
Runoff interface (i.e.. RNOFF*.INT) file and specify
the type of graph, the inlet number(s), time
increment. beginning and ending time, and naumber of
observed points. You then should provide observed
data on Screen 3. You have options either to enter
the data on Screen 3 or to import the observed data
that are stored in a separate file. Refer to the How to
Import Observed Data option in details. Click Run
to view the calibration graphs.

The calibration routine produces two types of graphs
and one statistical table. The first graph draws two
sets of values over time: predicted values obtained
from a RNOFF*.INT file for a continuous plot and
observed data from the user input on Screen 3 for a
scatter plot. The second graph shows observed data
vs. predicted values and a best fit line, which is
automatically generated by the calibration routine.
The table displays several important parameters for
predicted values and observed data. For a
hydrograph, flow volume, peak flow, time to peak,
and duration are reported. For a pollutograph,
pollutant mass, peak concentration, Event Mean
Concentration (EMC), time to peak, and duration are
presented. Figure 7.3 presents the total solids
calibration graphs from a RNOFFO02.INT file.

+ Importing Observed Data

If you have observed data stored in either a
spreadsheet or an ASCII file. you can import the data
directly to the observed data screen. The format in
the data file should be consistent with the format
defined on the observed data screen (Screen 3 in the
calibration routine). Check the file format before
importing the data. Sclect Edit at the top line of the
observed data screen and select the Import option.
Then. give a file name that contains the observed
data. Click on OK. The data will be entered into
the screen.
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RNOFFOO02.INT
Concentration vs. Time Observed vs. Predicted
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42




APPENDIX A: SWMM WINDOWS INTERFACE DESIGN

This appendix contains the siructures and variables
for the five window interface portions of SWMM.
There arc five tabies in this appendix:

Table A.1 Input Variables and Screen Sequence
in MET

Table A 2. Input Varables and Screen Sequence
in RUNOFF

Table A.3  Input Variables and Screen Sequence
in USEHP

Table A4 Input Variables and Screen Sequence
in TRANSPORT

Table A.5 Input Variables and Screen Sequence

in EXTRAN

The screen design for the interfaces that are the same
as the SWMM Model 4.3 blocks (RUNOFF,
TRANSPORT and EXTRAN) provide the following
information:

I. The variable name for the model block in
SWMM (if there is one),

2. the description of the variable

3. SWMM ID (SID)

4. screen number (SCR)

5. control number (CS)

6. conuol type (CT), item, range, default, and unit.

You are therefore able to match the Windows
Interface variable name with the SWMM Model
Variable names, see where it occurs in the interface,
read a description, see what type of variable, the unit
type and the range, all by referring to the table for
the block in which you are interested.

For those for which there are no corresponding
blocks in SWMM (MET and USEHP), the following

is provided:

1. Screen Number

2. Vanable Name

3. Definition of the variable
4. Unit Type

This will give you all the information about each
variable in the interface. Please refer 1o Sections 2
and 3 for more general information about SWMM
and the Windows implementation.
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Table A.1 Input Variables and Screen Sequence in MET

Screen
No. Varisbles Definition Unit
Descnption Description of this run
UNITS Input meteorological data units either in U.S. units of [ Metnc units |
H Number of rain gages Number of raingage stations
1 Number of rain data values | Number of data values for precipitation on Screen No. 3
Time interval in hours Time interval for single event snowmelt simulation
Number of air temperatures | Number of values for air temperature on Screen No. §
Number of TEMP data Number of data values for TEMP Data Tabie on Screen No. 4 ‘
values
2 |sTAaTiON An integer (1-10) for raingage staton number
) JUL.DATE An integer for the Julian date in the format YYDDD
HOUR A reai number for the daytime hour from midnight second
3 THISTO A real number for the time interval between precipitation data vaiues (A second
variable time interval is allowed)
PRECIP(i) A resl number for raintall intensity with the its raingage number e [mmn\r‘]I
(i - raingage. max=10)
JUL.DATE An integer for the Julian date in the format YYDOOD ]
4 MAX TEMP. A rsal number for maximum temperatura for the date °F [°C} ﬂ
MIN TEMP. A real number for minimum temperature for the date I
EVAP A real number for monthly average evaporation rate in/day
{mm/day]
s WINDSPEED A real number for monthly average wind speed rate mile/hr
[kmvhour]
l 6 TAIR A real number for air temperature for singie event snowmelt simulation °F [*C)
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Table A.2 Input Variables and Screen Sequence in RUNOFF

Variable Description o SID {SCR |CS |CT [ttem Type |Range Defauit Units
RUNOFF Simulation Time Control T T '
TITLE Descnptoon of this run Al 1 1 ] C160
Meteorologic Data YWWo2p o c40
Simulation Time Ponod _ 1 )
NHR Starting time of (ha stovm he B _ |81 11 3] 1 . 10-24 0
NN _oomin 81 to4f __1]0-60 0
NDAY Day storm starts (mm/dd/yy| __ |8 L) 1 _jo-n
MONTH o ’ _ o et 1} 5] 1 1012
IYRSTR N 81 1 8 1 tjoo-99 | 42
LONG Scmumlon Length . _. . ie3 1 6] 1 F B
LUNIT Ums of umulanon lonoth .. __.183 wern o3 ] ey
Seconds L 1 I N § S D 0
Mmutos L B 1 9 2 ~ 1
Hours N . 1 1 |91 _3 4o _ 2
Days ~ o o 1 1 _9 4 e 3
Ending Dato e o 1 9] 5] I R U | B
WET Wet time step (uci S . .\B3 | v 8] 11 _ Fl>=1 | 36000 second
WETDRY Transmon time step (nc) < LRI -1 O S O CFl]1..72000],  second
ORY Dry time step (sec) Sooo-..|Bforbrop o ) FL | 864000 second
Simulation Control Parameters | [ 20 L 1 L b
SimulasionTyee 1 o2 o t.s f | 1 o
) Groundwater Flow I 2] 1} 4 L 5 S
KWALTY Quality Simiation e B[ 2 2| 4 (X T
ISNOW. Snowmolt Smulwon BV | 2f 3 8§ 1{0-2 o o
ISNOW ygggmumod‘__‘____ } 81 2| 4 8 | 0 I
ISNOW Singleevent B1_|{ 2| 5[ 6 ! v
ISNOW Contiwous |8t [ 2f B8] 6 L { 2 ] o
VAP Evapoation e sl T Jese |50 B
Evnpomoon data from mot data fbe | 1 .2 8 6 | _{ R
Default evaporation rate _ — ) 2( o 6 | __{ 0
METRIC UNIT T T Tlen | {0l sl " Icislea 7| o
U. S. units . IR S A 1 0 ) o
Metric units 2] 121 6 1
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Table A.2-—continued

Varisble | Description SID {SCR [CS |CT |hem |Type |Range |Detault  |Units
Snow Melt 3

£Ey Average watershed slevation Ct 3 1 F 00 ft fmi

FWFRACID Ratio of free water holding capacity to snow 1 3 24 1 F 0.0{w e i tmmj
depth on snow covered impervious srea

FWFRAC(2) Ravo of free water holdmg capacity to snow c1 3 3 1 F . 00w e in[mmj
depth on snow covered pervious srea

FWERACIY) Ratio of free water holdmg capacity to snow c1 3] 4 1 F 0.0lw e in imm]
depth for snow on ndarmally bare impervious arsal i

SNOTMP Dividing temp. between snow andrain =~ |C1 3 81 f B 00 FiC)

SCF Snow gage correction factor Q1 3 8 f R 10

1Y) Weight used 10 compute antscedent temp. index|C1 3j 71 FI00Y10 | 00

RNM Ratio of negative meit cosf!. to melt cosft.  IC} 3 8 1 f . 06

ANGLAT Average latitude of watouhcd (doL nonhl C1 3 9 1 f 0.0

DTLONG Longitude correction - c1 3l 10 1 _F ~ 0.0 mn
Areal Depletion Curve for Impervious Ares (%) o 9@1 0

ADCH Y ADCI {1-10) o .. e A ko . 0.0
Aeral Depletion Curve for Pecvious Area (%) 5 0010

ADCPL ADCP (1-10} ; o Ca 5 11 1 F ot 00
Water Quality o ‘ . B A o

NOS Number of constituents (1-9) R ) 8] 1 1 | 1.9

JLAND Number of land uses (1-5) _ n 8] 2| 1 - vs 0

DRYDAY Number of dry days prior 1o storm o N 6] 3 1 _Fi>00 0.0 days

C8VOL Average catchbasm storage volume ) o 6] 4 oK b a0 ft3 {m3]

DRYBSN Dry days reqund to rocharge o cnchbum Y 8 51 1 _Fi>00 1.0 days

IROS Erosion Simulation R N 1 8] 6] 4 LI 0

IROS AD Erosion added to constituent numbers _ 6 71 1 i B o

RAINIT Higest average 30-minute rainfall smonmy i 6/ 8 1 F 0.0 inftw

oo . . B tmmhr)

Groundwater Quakty L 1.6} 9] 4 : o i
Street Swoepurgg Parameters 5
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Table A.2-—continued

Variable
REFFDD
KLNBGN
KLNEND

PNAME (K}
PUNITIK)
NDIMIK)

KALCIK)

KWASH(K)

KACGUTIK)

LINKUP(K)

QFACT(1.K)*
QFACT(2.K)°
QFACT(3.K)*
QFACT(4.K)*
QFACTI5.K)*
WASHPOIK)*

Description o
Street sweeping efficiency for “dust and dirt”

Day of year on which street sweeping begins

Day of year on which street sweeping ends

Consnituent Table
CNAME
CUNIT
TYPE UNIT
mgA
MPN/
OTHER
BUILDUP
Fraction
Power-linear
Exponential
Mich-Men
No buildup
WHSHOFF
Power-Exp
R. Curve/N
R. Curve/B
FUNCTION
Figutter len)
Flarea)
Constant
LINK-SNOW
No

Yes

LIMIT
POWER
COEFF
FOURTH
FIFTH
POWERW

SID
n
n
an

J3
1
J3
J3

93

3

?

SCR

[ B

b

\J'\l!\“\‘lﬂl\[l\l SNININISNISN N SN NN N N N N N NN

‘w‘uluk:.

I

N‘\J

CcS
10
"
12

1F

QIN‘—

ftem

-

wWN

i

N DN -

'
P :
1WA -

W N -

'
l

|

1N -

TN -

Typs |Range
F
|
|
c
[«
co2
0
o
B S
Cjos
0
1
_2
B D
B
_C€lo:2
_Clo2
__clor ]
|
L
_Ff
L O
S S
SN S
F

Default
00

367

O

Units
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Table A.2—continued

Varisble Description ' ~ |SID |SCR |CS [CT (ttem [Type |Range [Defsult |Units
ACOEFIK)® COEFFW J3 7| 14 1 F 00
CBFACTIK)® INICON 3 7] 18 1 F 0.0!8(3)
CONCRNIK)* CONPRE J3 7 18) 1 F 0 0/8t3)
REFFIKI* EFFI ’ J3 7117 1 F 00

Land Use Table 7 ) 8
LNAME) LNAME 42 8 W 1 C
METHODI S METHOD J2 8 2 C|-2,-1,0-2 0

New values: _ 8 1 -2

New Ratio : .8 2 4

Power-linear _ 8 3 0

Exponential 8 4 N

Michaelis-Menton I .8 5 2
JACGUTILN FUNCTION ) o J2 .81 3] .3 cio-2 0

Flgutier len) R -1 1 0

Flarea) _ 8 2 A

Constant ) I N S - | 3 o 2
DOLIML)* LMt 2 _ B} 4] 1 N 10
oOPOWI* POWER o J2 | 8| § 1 F 0.0
ODFACTIN® COEFF a2 B 68 1 F . 0.0
CLFREQI* DAYS1 2| _8f 1 1 i 0.0 days
AVSWPLI'® FRACTION o )22 | 8] 8 1 Fl 0.0 N
psLCLIN® DAYS2 L J2 8l 9 1 3 0.0 days

Fractional Constitvent Table. ~ —~ _ lse |8/} |} 1T ] )
K10 CNAMET R L N U -] D1 UL N A R | D T
KFROM CNAME2 D L - O 1. L 0
FUKTO.KFROM)  |FRACTION e 9 3] 1 L 00

Groundwater Concentration I 10| - )

GCONC{1-10) e R AU O N _F| _ 0.0/8(3)

oo A".Y T T T T I A ) D S b - - - -
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Table A.2—continued

|

Variable Description SID |SCR |CS [CT |item |Type |Range Default Units
PCTZER ‘Percenl of impervious area with zero detention |84 12 41 1 ¢ 25 %
Subcatchment Surface Water Table 13
X HYETO # H1 13] 1 1 | 1
NAMEW NAMEW H1 13 2| 1 C
NGTO CHA/INLETY # H1 131 3] C
wwil)* WIDTH H1 13| 4 1 F 00 ft {m)
WAREA* AREA H1 13] 5| 1t F 0.0 area (hal
wwis - % IAREA H1 13| 6] F 0.0 %
WSLOPE* SLOPE L 131 701 1 F 0.0 fut
wwisI* IMP 'ny' H1 13] 8] 1 F 0.0
ww(6)® PER 'n’ . H1 131 9] 1 F 0.0
WSTORE! * ISTORE H1 13| 10| 1 F 0.0 in {mm)
WSTORE2* PSTORE B _H 13 1] 1 Fl 0.0 in [mm)
WLMAX® COEFF1 H1 13[ 12 1 F 00|
WULMIN® COEFF2 _ H 131 13| 1 Fl - 00
DECAY" COEFF3 HI | 1314 Bl 00|
~ Subcatchment Groundwtaer Table _ [H2 | 14| |~ 3
NMSUB NAMEW ] W2 | e 1 c 00|
NGWGW CHA/INLET # - H2 | 14] 2 1 ol 0.0
SFPE GPRINT ) |H2 4] 3 3 oy | ]
Yes N L | . )
No ] i 2l -
ISFGF GGRAPH } H2 14 4| 3 ooy o
Yes o BRI 0
No i RN A RN NS R A | I | R
BELEV BELEV B o I .Y 4] 5| 1| Fl_ ~ 00| ft im)
GRELEV GELEV I (- 2 S T I ) B3 D X ft )
s16 IELEV o I 0 Y T Y A 00| _ fiiml
& CBASELV _ SR [~ .U OO 1 A Y _00 tt (el
Tw ™wW o o~ LTI ThalTelta T TR T oo _ .
GCOEFF JOR R [ N (YT Y U O NN O X ] . 2
14 [mm/Mhr-mi
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Table A.2—continued

Variable Description SID [SCR |CS [CT |item Typs |Renge |Default |Units

Channel /Pipe Tabie G1 1"
NAMEG NAME G LR o
NGTO CHA/NLET # G1 LR N I ] C
NPG - NP TYPE G1 Nl o3 3 Cir-7

Trapezoidal n 1 1 R

Cucular _ R 2 2

Dummy B B n 3 3

Parabolic n 4 ) 4

Trap w/ weir B 1 ) 5

Cir wiweir n 6 j 6

Par wiwer ‘ I 7 N 7
GWIDTH: WIDTH i Gy | 1| 4] 1 ] 0.0 ft(ml
GLEN® LENGTH o G) 1l sl i 0.0 ft Im]
63 INV SLOPE o G1 nf 8l Fl “tun
Gs) L SLOPE G1 nul 7 F| fun
Gsz2 R SLOPE Gi 1] 8] F fut
Ge* Manning's n ) |61 1"l o9l o - Qo4 '
OFULL® DEPTH o G1 11100 1 _Fl_ ft (mi
GOEPT* INI DEPTH 6 ] n) o B ftim)
WTYPE WTYPE G2 | n|12] 3 01,2 0

B N weir o N 1A 1 Cl o 0

V N weir n 2l ¢ A

Orifice "l 3] ¢ 2]
WELEV WELEV |62 1|13 1 fl | oo ft (m)
wois COEEF G2 | nf s 1 G 33 f/2/s

_ . N D . im1/2/s)

SPILL SPILL o G2 T 15[ 1 _Fl. ‘T“ 1.0

Watershed Parameters (subcatchments) B DL N Y A A O

Number of subcatchments (1-100) L R T Mt
INFILM Infiltration Equation 81 12] 2] 3 C 0 0

Horton S Y] I O R | N . i

Green-Ampt ST [ (. { . S S A SR | S ——
REGEN Regeneration coeff. using Horton Eq. B4 121 3] 1 F 0.01
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Table A.2—<continued

Variable Description SID |SCR |CS |CT |hem |Type |Range |Defauit Units
81 GEXPON H3 14 11| F oo|
A2° CHCOEFF H3 | 1el 12 F 00 -t
14 Imm/Mhr-m])
82° CEXPON H3 14 13| F 00
a3 GCCOEFF H3 14 14| 1 F 0.0 inMr-ft
i} 14 . ) ImmmMe-m)
PRO* PROSITY n3 14] 15] F 0.0 '
we: wP H3 | 14| 18] 1 F| 0.0
FC FC H3 14[17] 1 F 0.0
HKSAT* HKSAT - H3 | 141 18] 1 . 0.0 infhr lemmy
™I® TH1 L _ M3 ] &9 | Ffl_ 1_ o0 -
rHCo HCO . - W3 [ 4 200 1) Fl_ .00 .
pco- PCO o He | 6] 20] 1 Fl T 0.0}/trac Im/trac)
ceT CET _ |Ha | 14| 22] 1 Fl _ 00
op* DP o _ |H4 | 14 23] 1 Fl_ | __ 0.0]inmeicmma
DET* DET o . o H4 _]gr_u A _¥ 1. _ 00 _ftim)
Subcatchment Snow Melt Data JANUE  IN -1 N NS ) AN A A
1 NAMEW o oL ovsl s i
SNN1 FRACIMP " 15 2| _F| 00
SNCPINI FRACPER - " 15| 3| 1| _F 0.0
WSNOWIN. 1) DEPIIMP ] " 15| & 1 Fl 0.0{ .. in Imm]
WSNOWIN.2) DEPIPER n 15 5| 1 B _F 00| .o inlmm]
FWIN. 1) FWIMP n 15| 6] 1 _F _ 00| in [mm)
FWIN.2) FWPER B u o181 1 _ 8 _ 0.0 n lmm)
DHMAXIN.1)° MELTIMP . i | 15| 8| 1| _Fl |~ 0O0linwenw-F
o [ PN (SR U N N e 00|mw.e.Mr-C
OMMAX(N.21©  [MELTPER ] AR (L L1 O L i 0.0 in w.e.m F
I R e S O A R IO ¥ Y
Teasewit | TBASEIMP S BN (O D 1O ) R S NN - 2 IR (7
TBASEIN.2)® TBASEPER SR UG LV 0. LY O | S R IS (2 3 F 1c)
Subcatchmem Snow ltyot for Comuwo__us__SMgg_n_ _1e o J o ____:4[—'__ I
x2 NAMEW _ 2 18] 1] 1
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Table A.2—continued

Variable Description SI0 |SCR |CS {CT [ltem Type [Range |Detsult (Units
WSNOW(N.3) DEPIMP 2 18] 2| 1 F ’ 00 in fmm|
FWIN,J) WATIMP 12 16y 3 1 F 0.0 n {mm}
OHMAX(N.3)* MAXCOE 12 16 4 1 F 00| in w.e/MN-F
{mm w.e./Me-C)
TBASEIN.3)* TEMIMP 12 16 5 1 F 320 F IC)
OMMININ. 1) * MINSIMP 2 16/ 6| 1 F 0.0] in w.em-F
Imm w.e./N-C|
DHMININ, 2)° MINSPER 12 16/ 7] 1 F 0.0] in w.eMe-F
] , {mm w.e.Mr-C)
DHMININ.3)* MINBEAR 12 16/ 8| 1 F 0.0] in w.emr F
A ’ {mm w.e.Mr-C)
SUN.11* DEPSIMP 12 16 9l 1 F 0.0|w.e. in Imm)
SHN. 21 DEPSPER 12 18] 10| 1 Fl 0.0|w.e. in Imm)
WEPLOWINI REDISTR 12 16 11} 1 Fl 0.0}w.e. in Imm)
SFRACIN, 1) FRATIMP B 12 18/ 12| _Fl0.0-1.0 0.0 '
SFRACIN.2 FRATPER o 12| 16,13 1 _Fl0.0-1.0 0.0
SFRACIN,3) FRATLAS 12 1 16| 14/ 1 _Fl0.0-1.0 00
SFRACIN.4) FRATOUT 12 | 18] 18] 1 F|0.0-1.0 0.0
SFRACIN.S) FRACIMP 12| 18] 16] 1 Fl0.0-1.0 0.0
Subcatchment Erosion Table /. b
NAMEW NAMEW S0 (R ) Y O Y- M
£RODAR* EAREA Xy ] o17) 2] F 0.0| acres [hal
ERLEN" ELENG K1 a2 31 L 0.0 ft [m|
SONLF* SOl K ) KT 17 4 L3 0.0
croPME - CROP C ) LS I L CE 00|
CONTPE® CONT P N _x 177 6} 1 _F 00
Subcatchment Quality Table o N N
N = NAMEW NAMEW AR LS U -1 N ) I _Cl
Kt LAND USE _ L1 | 18] 2) 1 cl_ o L
BASININI® # CHACHBA ) . Ly | o8 31 1 f_ ]l 00
GOLENINY * CURBL L1 18] 4] 1 F 0.0{100 ft [km]
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Table A.2—continued

Vanable Description SID [SCR |CS |CT [ttem {Type |Range Detautt Units
°** number of constituents up to 10
PSHED(] N INI LOAD (1) N8 18] 5| 11 F 00
L 18 1 F 0.0
PSHED(10,N) Nt LOAD (10} L 18] 14] 1 F 00
Print Control
IPRMLY) RUNOFF Input 82 19/ 1| 5 c21l0-7 0
Print all input data 82 19 2| 6 1 0
Control information 82 19 3| 6 2 1
Possible combinations ) 82 19| 4| 6 3
Channel/Pipe L ) - |e2 19, 5| &4 & | 2
Snowmett [z [ 19| 6 4f 5| T |7 3l
Subchachment , _ |82 19 7| 4 6| _ 4
Water Quakity . _ 82 19| 8| 4 7 5
RUNOFF Output . I . _
IPRN(3) ISWMM output control 82 19 9] 5] _Cjo-2 0
Do not print totals_ o 1 _ L v} 8 1 | o
Monthly and annusl totals only ] w9l | e 2 al o
Daily. monthly and annual totals L 19/ 12] 6] 3 ) 2
IPRNI2) Plot graphs . 82 19/ 13| 4 0.1 ' 0
INTERY Detailed print option M1 | 19 18] 5] 0 0
statistical summary only N R _ 19] 18] 6 1 C 0
every time step ) A 191160 6, 2y ]
every K time steps ) N 1 9L w7 6l 31 [ K
K- . SO I IS ILL ) L
*** provide stanting and ending date Max=10 | | | | N
Detailed Printout Ponods (mmldd/vw N N T
STAPTP(1 NDET)  |STARTING DATE (mm/ddlyy) M2 | 20f w1y Y
STOPPR{1 NDET) ENDING QATE {mm/dd/yy) M2 20 '2T—"! B _n N 0
NDET Number of detailed printout perieds __ _~___IM2" | | [ |77 T T
- B U ISRy [ DU N SR S SR S S
Channel/Inlet Number for Printing Intlows and Concentrations
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Table A.2—continued

Variable
IPRNT(1 NPRNT)

IPRNT{1 NPRNT)

KDEEPI) MDEEP)

NPANT

MDEEP

Description SID |SCR |CS |CT |item
Channel/inlet number M3 1 ] 7
o A
Channel/iniet Number for Printing Outfiows and Concentrations
Chanmelfiniet number _ M3 ] 221 1| 7
Channel for Pnntmgbiopl_hs _ 23
Channel number o M4 ] 23] 2 7
Number of channels/inlats Hor which non-zero f |M1
10 be printed L o R
Number of depth locations for printout M4
- e e . _ N
_ — PRI N DU W
—_— e e ] _
- _ - _ 4 [
_ . e ey 4
-— - — —

Type

Detault

Units
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Table A.3 Input Variables and Screen Sequence in USEHP

Screen .
No. Variables Definition Unit

Description Description of this run
UNITS Units either in U.S. units or [ Metric units )

1 Number of inlets Number of inlets (non-conduit elements)
Number of pollutants Number of pollutants (max=4)
Number of data points Number of data points to detine hydrographs and/or

poliutographs

2 INLET # Inlet number
POLLUTANT Pollutant name (character field)

3 UNIT Pollutant input unit (character filed)
TYPE UNIT Poliutant output unit. Three options: mgA, MPNA, or

others
h; 4 TEO Time of day in decimal hour (e.g., 6:30 p.m.=18.5) hour

INLET Inlet number supplied on Screen 2
(TIME] (time of day provided on Screen 4} Thour]
FLOW Input flow for the time step at the inlet cfs [m/s)

s POLLUTANT (1] Concentration for poliutant #1 unit supplied on Screen 3
POLLUTANT (2] Concentration for poliutant #2 unit supplied on Screen 3
POLLUTANT (3} Concentration for pollutant #3 unit supplied on Screen 3

POLLUTANT (4)

Concentration for pollutant #4

unit supplied on Screen 3
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|

Table A.4 Input Variables and Screen Sequence in TRANSPORT

Variable
TTLE

OWDAYS
GNU

TRIBA

IDATEZ
TZERO
NDT
NITER
DT
EPSIL

NINFIL
NFILTH
NDESN
METRIC

NPOLL

NOE

NUE(1)
NUE(2)
NUE(3)
NTYPE

| Total catchment gti_i )

[Starting date of strom Immiddlyy) _

Description .
TRANSPORT Control Parameters
Description of this run o
Inlet hydrographs and poliutographs tile
Number of days priof 10 simulation
Kinemanc viscosity of water

Computational Control

Number of time steps
Number of iterations

Time step {seconds) A
Allowable error for convergence

Simulaton Control
Simulation type

Sewer Infiltration Inflows
Ory-weather sewage inflow
Hydraulic design

Unit

U. S. units

Metric units

°** Array (max=100)

Sewer System Table
CNAME
1st U/P
2nd UP
3nd U/P
TYPE

Circular

Number of constituents 1o be simulated _

SiD

Al

82
B2

€1

E

B

3

E1

£1

SCR|CS

-y -
180 (D IND - -t

on

vd.ﬂ'dld“ - b b
\
- OIDIDIND

-

)
i

NINININININIININ N

oo,

l

WiIWiWW W W

ISIODIUN B D A =

o
-

s

PG DI I Y I )

i

- oed | () =

—aioo|e »ain

1N -

Type [Range [Default Units
C160
L4 ... 0
_F___hos | hs
B o |1o--2 cm2/s
Fl 0.0 ac (hal
_c _ 000000
L3 .9
Ny 0
L] SR .4
L D R
L1 0.0001}
R DU 4 o
cs| o
A Y
0.1 0
S U 2 | O Y .
— 0.1 _ Y _
) o =~ 0
G5y ,
N 04 Y
[ I P ]
.| I 0
S | DU IR | R
W _ o
C17[1-25 1
1
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Table A.4—continued

Variable Description Sio SCRICS |CT [ltem |Type |Range |Default Units
Rectangular El 3 2 2 ‘
Ego shape E1 3 3 3
Horseshore 3 3 4 4
Gothic E1 3 5 5
Catenary E1 3 6 6
Semielliptic €t 3 7 ?
Baslet-Handle €t 3 8 8
Semi-circular Et 3 8 9
Modiied B-H _ 3 3| 10 10
R + tri bottom - (3] 3] A n
R + found bottom_ e 3 20 a2
Trapezoid e 3 B3l T 3
Parabolic . ler | 3 14 14
Power F 3] 3 15 15
Manhole ) (3 <] 16] 19
Lift station_ n _|E? 3 L 20
Flow divider i R33N 3| . 18| o
Flow divider/weir _ SN |3 S | O O AR ER IR ¥
Flow divider E1 3| 20| 24
Backwater , RN 2 N | 25
XTANKOO1 DAT G1-Gs | 3| i
XHEC2001 DAT . |e2Ea | 3] N
XSHAPOOT.DAT " ;o9 3| 7| I
DIST* |ueneTH i e e TEH T e i
GEOM1 * GEOM1 e 3| 7[ G 0.0
SLOPE® SLOPE i £ 3| 8 CFl 0.0
ROUGH" MANNING'S n S 3 N T | I 0.0
GEOM2° GEOM2 i SN S Y - I T 1 S O | 0.0
BARREL BARREL e B M AT TR T 0
GEOM3* GEOM3 o oo e 3|12 1 _Fl 0.0
ttAvay (max-4y | i_ _ _j- S
Water Quality Table | Al T T T T
PNAME POLLUTANT Fi 4 1 3 cs
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Table A.4—continued

Varisble 'Description $I0  |SCRICS ICT |item |Type [Range [Defauit |Units
PUNIT CUNIT F1 4 2 1 cs
NDIM TYPE UNIT A 4 3 3 C11{0.1.2 0
mg/l 1 0
Other/l 2 1
Other unis 3 2
DECAY DECAY F) 4 4 1 F 0.0 V/day
SPG GRAVITY F1 4] Sf 1 ! F 00
PSIZE(2) SIZE 12) F1 s 6| 1 | ¢ 0.0 mm
PGR(2) GR(2) % F1 4 7| F 0.0
PSIZE(3} SIZE (3) F 4/ 8 1 F 0.0 mm
PGR(3) GR(3) % F1 4 9 1 F 0.0
PSIZE(4) SIZE (4) F1 4/ 10| 1] F 0.0 mm
PGR(4) GR(4) % Fl 4 N 1 F 00
PSIZE(S) SIZE (5) F1 8| 12f F 0.0 mm
PGR(S) GR (5) % F1 4 13| F| 0.0
PSDWF MAX SIZE F 4] 4] F 0.0 mm
lnhmanon Inflows o 1 5 S
DINFIFL Base drv weather mfultnuon K1 5| 1| 1 _F 0.0{cts im3/s)
GINFIL Groundwgg_er infiltration KT 5| 2 1 F 0.0 cfs [m3/s)
RINFIL Rainwater infiltration K1 5| 3| 1 F . 0.0|cfs Im/s)
RSMAX Peak residual moisture R L3 5] 4] 1 __F 0.0|cts [m3/s|
CPINF(1) Concentration of constituent #1 3 5| 5| 1 __F ) 0.0
CPINF(2) Concemrauon of constituent l 2 K1 . 5| 6/ 1 __Fl 0.0
CPINF(3) Concentration of constituent l 3 K1 5[ 71 1 L3 B 0.0
CPINF(4) Concentration of constituent l 4 LY 5 8] 1 I 3 D 0.0
*** Anay (max=12) Jan, Feb_... Dec _ s N N
Average Monthly Degree-Days .8 .
Month N I A R e
NDD{(1-12) Degree-Days K2 6 2] 1 _Fl 0.0 F
*** Array (mu-?!__§yndav,.,., Satutdlv l e . _._ ) L
Daily Correction Factors for Flow and Concentrations 7
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Table A.4—continued

Varisble Description SiD SCR|CS ICT |item |Type |Range |Default Units
Day 71 1
DVDWF(1.7) SEWAGE FLOW o 71 2f 1 F 1.0
NVBODI1-7) 800 L2 7 31 F 1.0
DVSS(1-7) SS L3 7] &4 F 10
*** Array (max=24) 1am, 2 am,..., 11 pm )
Hourly Conecuon Factors for Flow tnd Concentration] 8
HVDWF(1 24) SEWAGE FLOW Ml 8l 1 1 F 10
HVBODI1) BOD . M2 8 2| 1 Fl 1.0
HVSS(1) Ss _ M3 8 3| 1 _F - 1.0
HVCOLN 1) TOTALCOUFORM ™4 8l 4 1 F ~ 1.0
Study Area Doscnptlon o 9 _7_ S ' ~ )
KTNUM Total number of subaress \mthm 8 given nu_d_l N1 8l 1| 1 | 1
NPF Number of process ﬂows o R L) 9 2| 1 N 0
KDAY Day of the week begins simulation Nt 9] 3 o 1
CPI Consumerpriceindex [N 9| 4/ 1 _F 125.0
cca Composite construction costindex N1 9l sl 1 i X
POPULA Total population in all areas I 1 9| 6 1 F 0.0 thousands
KASE Estimate sewage qualnv from mmmom plant N1 9 7| 4 | 0
Study Area Parameters 10| . o
Total study area data I wf o , R
ADWF Sewage flow _ (] L) ) OO D - 0.0 cts (m3]
ABOD 80D ~ 77 o1 10 2t 1 L 00 mgA
ASUSO SS o o 10 3| 1 _ F| ) 0.0 mg/l
ACOL! Coliform ) o 10| 4] 1 _Ff 0.0 mg/l
Categorized contributing Area N 1 b )
TOTA BOD and SS L . o2 10} 5] 1 N 0.0 acre {hal
TINA Industrial T lo2 o) el | FHTTT 0.0| acre thal
TCA Commercial B R 02 | 1w 71 1] R 00 g_c:g_l_ha!
Resademlal aru R . 1 I RN A N b
TRHA High income B _ 02 _} 10} 8] F__ _F .00} acre ¢ (hal
TRAA Average income 02 1] F ﬁ 0.0] acrs (hal
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Table A.4—continued

Variable Description S0 SCR(CS |CT [item |Type |Rangs Default  |Units
TRLA Low income 02 101 10} _F 0 0| acre |hal
TRGGA Additional waste 02 10f v . F 0.0{ acre Ihal
1POA Park and open area 02 10 12| 1 F 00| acre |ha)
*** Array (max =NPF)
Process Flow Characteristics n
INPUT MANHOLE # P 1| o] [ 0
QPF FLOW P 1M 2] 1, F 0 0|cts (m3/s]
BODPF Q 80D P nl 3 ! F 0.0 mon
SUSPF Qss P1 1" 4 1 F 0.0 mgA
*** Array (max = KTNUM) o
Categorized Study Area 12| R
KNUM KNUM a1 12 3| I o
INPUT MANHOLE # o 12f 2| 1 o 0
KLAND LAND Q1 12) 3 3 C15(1-56 5
Single-F R ) LN 1
Muhi-F R 2 2
Commericial 3 B 3
Industrial 4 4
U/P lands ) . 1 i . 5| 5
METHOD METHOD . : Qa1 12] 4 3 1.c0] 0
Metered _ L) R 1
No metered ) o 2] o 2
KUNIT UNIT al 12 8| 3 c1s|
Thousand gal/mo L . L} S 0
Thousand cts/mo . 2| o 1
10°3 m3/mo B . I P U D I ]
MSUBT PRINT o (o] 12[ 6 3 3| )
No A L Y
Yes ) _ - 2l 1
SAGPF INOU Q a1 120 711 1 __F . ~ 0.0{cts Im3/s)
SABPF 80D C o ~ 0] 12| 8] 1 . . 00| mgn
SASPF §S C Qi 12) 9] 1 F 0.0 mo/|
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Table A.4—continued

Variable Dascription SiD SCRWCS CT |hem |Type |Range Detauit Units
WATER WINTER USE Q1 12{ 10| 1 F Q0
PRICE PRICE 01 12l 1| 1 F 0.0} /1000 gal
cents/1000 m3
SEWAGE SEWAGE Q1 121 12| 1| | F 0.0{ cts im3)
ASuB AREA Q1 12/ 13] F 0.0{ acre Ihal
POPDEN DENSITY o] 12| 14] 1 F 0.0{ persiac
_ pacs (ha)
DWLNGS DWELNGS (o] 12| 18] 1 F |. 10.0rac
FAMILY FAMILY . (1] 12] 18] 1| F 0.0
VALUE VALUE _ L al 12{17] 1 F 200{ %1000
PCGG % GARBAGE _ a 12| 18] 1| __F ) 00|
XINCOM INCOME o )] 120 19] 1 F value/2.5| $1000/yr
Print Control 13 ) }
NPRINT Error message suppressed - 81 13 1 4 1o 0
KPRINT AN shapes suppressed Cr |13 2| 4] o ol
INTPRT Print interval 3 81 13 3] 1| | 0
List of Elomom Numbou for Hvdranphs 1 _ B ‘_M; T
and Polutopuphs to be Trlmlorr.d L o ] ) _
JNU1-NOUTS)  {Non-conduit slement number G R R R 0
NOUTS Number of non-conduit elements with transfe|B1 T 1 L 0
routed hydrographs tnd pollmogn@s placed ) ) ~ I
mtorfaco file L o _ o o
List of Element Numbers for Input Hydrographs | 18] | ]
md Polhutographs L Lo I R
NYN(1-NNYN) Noncondun slement r numbof Y 15_1 AL 7. | T 0
NNYN Number of non-conduit elements with inputh|B1_ |~ [ | | — | | - L
and poliutographs printouts _ - .
[y SN GUIN R SR R
List of Element Numbers for Output Hydrographs 16
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Table A.4—continued

Variable
NPE(T NNPE)

NNPE

JSURF(1 NAURF}

NAURF

NCNTARL

NINPUT

Description
|and Pollutographs
,Non-condurt element number

INumbev of non-conduit elements 'yvith-oul_pg!
and poliutographs printouts

Conduit number
Number of conduit elements

*** Set NCNTAL -0 S |
Conuol parameter specitying mesns to be us |
transterring inlet hydrographs

*** set NINPUT =0 o
Number of non-conduit elements with data in

—e— 4.

hydrographs and poliutographs on data group R1

81

List the Conduit Elements for Which Depths 10 be Pri

2

B!

SCR|CS

16 1

17
17

CT |hem

Type

Detault

Units
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Table A.5 Input Variables and Screen Sequence in EXTRAN

Varisble  ;Description SWID SCR |CS [CT [item| Type|Range Default |Units
{ ] SWavar
[EXTRAN Simulation
TILE |Description of this run Al 1 1 1 C160
Inlet hydrographs file ) o 1 2 3 N
REDO Imuial flows, heads, and velocities B1#7 1 3 5 111-4 0
iNo S S 1| 4 6 ' 0 ‘
|Read a hot-start file ) 1l 5l 6 N
{Create a new hot-start file 1/ 6| sl 2
Read old file and create a new hot-start file , o7 6; i 3
Hot-start file ) , MM#2 1 8 3
ME TRIC Unit - B2#1 i 9] 5 tlo,1 0
U.S. units - o ' 100 6/ 1 |7 o
Metric units . L A 1 6| 2| ) }
Computational Control . | I
T2ER0 Starting time of simulation {hour) 8143 1 12] 1 ___Ff 0
DELY Time step (seconds) (-1 R O I L - R .’g% B
NTCYC Number of time steps 81 b 14 | 1
ITMAX Number of iterations o . __|B2 1 18] 1 |
SURTOL Allowable error for convergence (B2 1 16 1 F
Simulatiort and Print Control ) 2 ) B
Number of channeis/conduits in the system . 2l Yy o N
Number of junctiois in the system ,_ e 22 N i
AMEN Surface area for all manholes B2 2] 3 __F ) 12.566(°2 im" 2]
NSTART First time-step to begin print cycle - |B1#4 2| 4 1 |
INTER Print interval during simulation 7 81 2l 5| 1t 1 B
INTER Print interval at end of simulation R L)) 2] 6] 1| L
NEQUAL Modify short pipe lengths . _._ |2 2 7 4 no
ISOL Solution technique . _ |80 2| 8 3 __1o1,2 0
Explicit oL e 2| "W o
Enhanced explicit ] o _ . _ le0 20 o2 A
' herative explicit _ . _ 2 ] _AJ‘_ 3 —1 i o
ksupen  |Flow condition S (- SO O I D)X D S
Normal and dynamic 80 2 1 0
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Table A.5—continued

Variable  |Description SWID (SCR {CS |CT |tem | Type|Range Default|Units

I SWava

INormal 80 2 2| |
JELEV Condult slevation 68 2] 10f 3 1101 0

Depth 88 2 1 (¢}

Elevation 88 2 R
JDOWN ‘Water depth a1 outtall conduits BB 2 11 3 110.1.2 0

Normal or crincal 88 1 0

Crincal B8 2 1

‘Normal . 88 _ 3t 2

feee 211y oommu\u l ol bopmo sctms !3 5) ) _

‘ChanndlCondun Dau L _ ol 3
NCOND nChannellconduu numbar Q 31 1y 5] 1
NJUNCOHE | Junction number at upmnm end of chamol e _ 3 2 1 L 0
NJUNC(2) Juncuon number at downstream end of channel |C1 1 3] 3] o o T
a0 il flow .| BN E 0.0 tm3/sl
NKLASS | Type of channel shape ) 1o 3] 5 5 R LR I l_r B

‘Cwrcular .|« 3 B SIS I

Rectangular _a 3 2] 2

Horseshoe & 3 3 3

Ego o I (% 3 |- 4 4

Baskethandie o . ¢ | 3 5| __ 5

Trapezoid 9 3] 6 | ___ 8 _

Parabokc S (5 IO | N I T

HEC-2 format Q1 3 8 | 8
AFULL Cross section area _ et 23] 6l L 0.0["2m"2|
DEEP Vertical depth @ 3o L H 0.0/°2(m-2
wWiO€ Maximum width ___ ey _ 3| 8} 1 _F 00|°2im"2)
LEN Length e 3] 9 2w Fi 0.0{°2m" 2|
ZP(1) UP distance of channel mvm nbovc junction inv a1 _ 3 0] .3 0.0}" 2 Im”. “2)
P2 DN dosunco of channel invert above junction inv|C1 3 1 o F _ oo g Im” g)
ROUGH Manning'n coefficient . o ler 3] 12] 1| [__ F __ | o0.0014]

Trapezoid - L U . ) o o )
STHETA Side Siope -1 i (%) 3] 13] 1 F 0.0
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Table A.5—continued

Varisble  Description IsWiD [SCR [CS [CT ‘em| Type|Range | Defautt|Umns
SWaVar :
SPHI Side slope - 2 c1 14 l‘
HEC-2 format ' |
STHETA Cross section 1D 1 15 1
SPHI Average slope o) ] 16 1, )
. Parabokic/power tuncnon | . i
STHETA Exponent o o !Cl 17 l' !
! i
*** HNKLASS=8-> 4 &5 | ] i )
Natural Channel (HEC-2 format) o 4 ]
SECNO Cross section 1D . X _ . |es ] L) _H 1
Manmng sn B S _ 4 ) N )
XNL Left bank o _ . |c2 41 21 1 Fl 0.0
XNR Right bank o _ _|c2 430 L P . X1
XNCH Channel — G2 4] 4 _F__ . ] oo
NUMS T Numbor ol olov/smoon pooms I | >+ I __4 5 1 N | O [ 5
Station A S 4 - - | o B
STCHL Left bank of channel R o A 6 1 _F 00| ftim)
STCHR Right bank of channel I | o 4 71 _F B _00] ftim)
LEN Channel length —_lc3 4] 8] 1 ___Fl R 00| fim
PXSECR Factor - horizontal dumenuons . . Ic3 _ 4 91 1 __F _ 00
PSXECE Elovanon increment AU (0% 4] 10 1 __F {00
®** Array screen _ N _ _T__ B i_
** *NUMST dote:mmeg #of royvs . B
Cross Section Profilke 1l 5 . [ ) .
€L Elevation TR |« SR ) N § L) I 00| ftim)
STA(1) Station e ] U § R I AR 0.0 ftim|
e Ioopmg scruns po: junction _ s 1 ) _: —__:
"'Rgput ScrumNo B-lafovuchpmcnon ] I O I R
. Junction 9.!‘! R - S e— -
JUN Junction number 01 8 1 1# * i
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Table A.5—continued

Variable  !Description sSwio ct Type |Range Default|Units
! SWever
GRELEV Ground elevation (o)) 6 1 00 ft imi
b4 Invert elevation (03] 6 1 0.0 te (m)
QINS T Net constant tlow into junction D1 6 1 OAO‘s lm*3/s)
Yo Intial depth above junction invert elevation (0] 6 1 0.0 ft Im)
JTYPE Type of junction 6 5
iStorage 6 4
Orifice - sump 6 4
Orifice - side outlet _ 6 4
Weir - transverse ~ 6 4
|Weir - side flow B 6 4 B
Pump . 6 4
JFREE Outfall without tide gate n 6 4 )
JGATE Outtall with tide gate 12 6 4 e
NTIDE Type of boundary o J1 6 3 U
:Free outfall 6| "W R )
|Constant elev B ] ] N B 1
Tide coeft _ 8] 3 3
Compute coeft 6] 4 4
Stage-history 6 5 5
. : - S
_ Storage Junction Data 7 N
ISTORE Junction Number o El 7 1 i | 0
Type of storage junction 71 2] S N
Constant-area B L 71 .31 6 N
Varnable-area _ - 7] 4] 6} I
Power function 1 . 8| 6l N
Top Crown Elevation ET ) 7 ef 1 F ) 0.0 ft (mi
ASTORE Surface Area o (3] o7 _F 0.0} Im"J/sl
NUMS T Number of stage/storage area points E 7| 8] 1 N i
Power function o i 1 ) 1 .
QCURVEIL. 1) |Coefficient J€E2 ) 71 9 __hm ~ s i
QCURVEL2.1) |Exponent €2 71 10 o T
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Table A.5—continued

Variable  |Description SWID [SCR |CS [CT |item| Type|Range Detault|Units
SWaVar '
*** NUMST determines # of rows (Array screen)
Vanable- Aru Storage Junction {Stage vs. Surhco Area) _
QCURVE(1 1) [AREA (JUN #) €2 8 1 1 acres |hec]
QcuRveE2, 1) {DEPTH (JUN # ) €2 8 R ft Im)
°%* Ontice (max = 60)
Onhce Data - Sump ) ) _ 9 _
NJUNC)) Junctoon l containing onhca_ F é - |
NJUNC(2)  [Junction # to which orifice discharges  |F1 9_2[ 1] ]
NKLASS Type of onhco T [ 3 9 3 3 ) 1
Bottom outlet - _ ] "W 2
T-H bottom R N e 2] I D
AORK Oritice area — U L 9 4 v (__FL | _t2Im2
COR¥ Orifice d-schqu costficient N L3 9 _5_1 . L _ ol
NTIME Number of dm:mrgo coomm ggmu . |F2 9] 6] 1] ] . _|o-s0.
*** NTIME determines # of rows (Array screen) '
Time-History Oritice Data , 1 10 L -
VORIF(1,1) [ TIME (JUN #) ‘ F2 o A [ f T |
VORIF(1.2)  |FLOW COEFF _|F2 0] 2f vy | __F L
VORIF(1,3)  |AREA o |F2 o] 3 | f_ "2 (m"2|
*** Side Orifice b R
Orifice Data - Side Flow . _ n R I Y S
NJUNC(IE  |Junction # containing onhco R L i 1" 1n . _____ﬂ o )
NJUNCI2)  jJunction # to which onhco dcschamn_ R LA LA R | N S | )
NKLASS Type of orifice o F1 R A0 -] < D | R 1
Side outlet o 3 I O S . Ll o
TH side o AR R DA B A B N ST S N
AORIF Orsifice area_ T L 2 11 4 1 | F . h2im-2i
CORIF Orifice disch harge coefficient F1 11 5 1 F l.ﬂ
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Table A.5—continued

Vanable

P {d
NTiME

VORIF(T. 1y
VORIF(1.2)
VORIF(1 }y

NIUNC(1}
NJUNC(2)
KWEIR

YCREST
Y10P
WLEN
COEF

HJIUNCH)
NJUNC(2)
KWEIR

YCREST
Y108
WLEN
COEF

iDoscriplion

l

]Dasunce of onfice invert above juncuon
‘Number of discharge coaft/ares points

|

lee s NTIME determines # of rows (Array screen

[ Time-History Orifice - Side Omhl
LTIME (JUN #)
FLOW COEFF

AREA

*** Wer (max = 60)

Weir Data - Transverse

Junction # containing weyr
Junction # to which weir discharges
Type of werr

Transverse

Trans w/ tide )
Height of weir crest above invert _
Heigth to top of weir opening shove invert
Weir length

Discharge coetticient

Weur Data - Side Flow

Junction # containing weir

Junction # 10 which waeir discharges

Type of weir

Side flow

Side flow w/ tide o

Height of weir crest above invert

Heigth to top of weir opening above invert
Weit length

Discharge coetficrent

**° Pump {max = 20)

SwWiD

SWaVar

Fl
F2

}
F2

F2
F2

|Gt

G
Gt
G?

G1
Q!

161

Gt
G1

G

G1

SCR

1
"

12
12
12
12

14

14
15
14
14
14
14
14

-

14

cs

. -

-

W = ~NRI S [XR N}

NOoda

cr

- b b .

Wi

10 N

Hem

Type

n

n N

Range
14
|
2
14
~ 3

Detault|Units
ft iy
0-50
172 (m"2i
]
00 ft imi
0.0 ft im}
00 f1 Im)
1.0
1
0.0 ftim)
0.0 ft im)
0.0 ft (m])
10|
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Table A.5—continued

Variable Description Swip SCR |CS [CT [item| Type|Range Default{Units
! SWaVa '
'Pump Data 15
NJUNC()  [Junction # being pumped . H1 15 112 {
NJUNCIZY [ Junction # which pumped discharge goes to H1 15 2| 1 |
PTYP Type of pump H1 15 3] 3 !
Off-line H1 15 1 1
In-line 15 2 2
Dynamic head 15 3 3
PRATE(N  |Lower pumping rate _ H1 16" 4 1 Fl ft"3/s (m" s
PRATE(2) Mid-pumping rate B N 15f 5 1 L ft 31: (m* s}
PRATE()  |High pumping rate = I ) N 15 __Q_ L R 2 h 313 lm 31:!
Oft-line pump volume _ R . 1 )
VRATE())  |Mid-rate pumps H1 150 71 1 Fl _ tt°3 (m"3)
VRATE(2)  |High-rate pumps | 18| 8| 1 Fl tt°3 (m°31
VRATED)  [Total wet well capacity  _ ) - 1s| 9 1 | F_ | a3m3
vWELL Initial volume _ o m T oasp ol T | T '3 (m"3i
Inumpumpdopth B o o I 1
VRATE()  |Mid-rate pumps _ _H Rl L tt (m)
VRATE2)  |High-rate pumps -~ ) JIsp 2] o | Fl ft (m]
Dynamic head dl".f.ﬂC. _ ) o s ) B
VRATE(L  |Lowaest pumping rate N (o LU O £ 1O ) I 1 VO R o R ft Im|
VRATE:2)  |Mid-poumping rate S L BT T L) ) O L R ft Im]
VRATEL)  |Highest pumping rate _ H1 18| 15| 1 r, ___F] o ftim)
VWELL Initial depth T 16 __lg;_] _f[ “ftim)
. C - - SIS (VRPN GRS DU SR S, -
*** Array screen (max -20) ) . _ o L__
Depth in Pumping | lnﬂow Junctoon R [ DR D R D
PON DEPTH ON (JUN #) B R L L 16| 1 1 _Ff _ } 00 ft (m)
ROFF DEPTH OFF JUN L4 _ ‘____M!__ S16) 2| 12 | _F | 00 tim
Boundary Condition at Outtats ~ ~~ 1" | 7| 17T 7T 1.
JunctionNumber | | 17| 1 . | .
M _ |Fiest tide contt o J2 17 -2 1 ] F ft (ml
w Tide period (howrs) J2 17 3 1 F hours
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Table A.5—continued

Vanable  |Description SWID |SCR |CS 'CT [iem Type|Renge Defauit|Units
SWaVa '

A2 Second ude coeff J2 17 44 F ft Im)
a3 Third tide coett 32 17 5| F ft (mi
A Fourth tide coef! J2 17] 6] 1 F ftIm|
as Fifth tide coeft 2 1720 2 F ft Im)
As Sixth tide coeft J2 1717 8| 1 F ft im)
A7 Seventh tide coeft 2 | 1] 9| F ft (m)
xo Type of tide input J3 17 10| 3 [ N

Tidal height o 17 1 I Y

High-low water values 93 7 20 ]
N # of input points J3 1l nl o ] TR T
OELTA Convergence cntonon 93 17{ 12| 1 TOF 0.0005 ft Im}
NCHTID Print tdal input 33 17 13| 4 - I

*** Ni determines # of rows (Array screen) ) ) B

Time-Stage Table o _ o R
1 TIME B J& | 18] 1| L Howrs
vy STAGE o e T 8| 2| 1 i fim)

*** 2(2) determines # of junction numbers T ) T

List of Junction Numbers for Heads to be printed 119 1
JPRT(1 200 |Junction Number 1ea aef o o7 | | T
NHPRT Number of junctions for detailed printing ot head|B3#Y | — "I 7| |* | T

e - S R S,

*** 2({1) determines # of conduit numbers N )

List of Condust Numbers for Flows to be printed | | 20 ) _—7 T
cPAT(1 200 |Conduit Namber R | - -] 1200 v 7 1l i
NQPRT Number of conduits for detailed printing of flow |B3#2 1T T

*** 2(2) determines # of junction numbers J ] 1 1 - R i

List of Junction Numbcu for Heads to b be Plotted N 3 ) ;_4 B NN T
JPLT0 200 | Junction Number |es 2] 77 T
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Table A.S—continued

|

Variable  'Description SWID |SCR |CS |CT |item| Type|Range Default|Units
SWavaer
NPLT INumber of junction heads to be plotted B3#3 i
[*** 201} determines # of conduit numbers
'List of Concuit Numbers for Flows to be plotted 22
KPLT(1 20) iConduul Number 87 22 1 7
LY !Numbcr of conduit flows to be plotted 8304
| - - -
{°*" 2(1) determines # o' condun ngml_ngg_ _ )
,Lcst of Concun Numbers lor USIDS slevations to beplotte; 23] | )
JSURF(1 201 [Conduit Number ] ~ |es 230 7 T
NSURF Number of conduit upstream/downstream elevat |B88#1 1 I
10 be plotted ~ | N
‘ o . —— -4 -—- _ .
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