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EPA SWMM WEB SITE

http://www.epa.gov/ednnrmrl/models/swmm/index.htm

¢ Storm Watar Management Model | Urban Watershed Management Research | LS EPA - Windows Internet Explorer
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SWMM DOWNLOAD

http://lwww.epa.gov/ednnrmrl/models/swmm/index.htm#Downloads
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Storm Water Management Model (SWMM) Downloads
Size

File Date Description (Kbytes)

epaswmm5 setup.exe
epaswmmb5 manual.pdf

Self-extracting
01/21/2009 installation program 2,707
for SWMM 5.0.014.

SWMM 5.0 Users
Manual in Adobe
PDF format. 271
pages.

03/11/2008 3,471
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WHAT IS SWMM?

* A hydrologic and hydraulic (H&H) and water quality model
» Models sanitary, combined, and storm sewers and their drainage areas

HYDROLOGY
Wet Weather Flow m
Quantity And Quality

in Drainage Areas

HYDRAULICS
Flow and Quality Routing
in Conduits

WHAT IS SWMM?

SWMM is a dynamic rainfall-runoff simulation model used for
single event or long-term (continuous) simulation of runoff
quantity and quality from primarily urban areas (sewersheds).
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HYDROLOGIC MODELING FEATURES

o Spatially and time varying rainfall
oEvaporation of standing surface water
+Snow accumulation and melting
e¢Interception from depression storage
eInfiltration into soil layers

eNonlinear routing of overland flow

HYDRAULIC MODELING FEATURES

¢ Models drainage networks of any size

¢ Accommodates various conduit shapes as well
as irregular natural channels

¢ Models pumps, regulators, storage basins

¢ Allows external inflows, For example:
e Rainfall Dependent Inflow and Infiltration (RDII)
+Dry Weather Flow (DWF) or sanitary flow

+ Models various flow regimes, such as
backwater, surcharging, reverse flow, and
surface ponding




WATER QUALITY MODELING FEATURES

¢ Pollutant buildup over different land
uses

¢ Pollutant washoff during runoff events

¢ Reduction in buildup from street
cleaning

¢ Reduction in washoff from Best
Management Practices (BMPs)

¢ Water quality routing through the
drainage network

& User-defined treatment functions

TYPICAL APPLICATIONS OF SWMM

¢ Design and sizing of drainage system
components including detention facilities

¢ Control of combined and sanitary sewer
overflows

¢ Generating non-point source (NPS) pollutant
loadings for wasteload allocation studies

¢ Evaluating BMPs for sustainability goals

¢ Flood plain mapping of natural channel
systems




LIMITATIONS OF SWMM

¢ Not applicable to large-scale, non-urban
watersheds

¢ Not applicable to forested areas or irrigated
cropland

+ Not suitable with highly aggregated (e.g., daily)
rainfall data

o It’s an analysis tool, not an automated design
tool

11

USER INTERFACE

Main Menu

ra G §
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M
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Broswer

= *| SWMM Elements
SWMM < (Drawing)

Controls |&=- \
| ObjectToolbar Drawing Area
Properties
(Edit)
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USER INTERFACE (DATA BROWSER)

& SWMM 5 - Example1.inp (=13
File Edit View Project Report Window Help
O TooBas b p 2iEEZE® (N EPa O H

- == N w7

Data | Map

Conduik 10
Study Area Map Property E ditar

o7 & Study Area Map
Categories - Fropery | vale
Ez
Links ~ Inlet Mode 17 o
Conduit || O [ | outlet Nodk 10
Pumpz — o ‘
Orifices Description
Wi W < Tag =
Browser Panel] | = Shape =mE |
=4 \ o Length 400
o & & | O Roughness 0,01
Conduits | O Inlet Offset D
= Outlet Offze 0
{l ;
& = Init. Flow 0
T Object Toolbar ; Entry Loss 1 0 -
ee—
| Auto-Length O | CFS n 100% | 3 7301.89,10000.00
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USER INTERFACE (MAP BROWSER)

o EPA SWMM 5 - Swmmb5_Runoff.inp
File Edit Wiew Project Report ‘Window Help
. 1 |4

ata  Map l \{'}Studyﬁrea Map E|E”g|

Subcatch Wiew Subcatch
Runoff

200.00
400.00
500,00
300.00

(=)

‘_1 el

Auto-Length Off CFS ﬂ 100% W)W 372467 .03, 1106993 56
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SWMM'S VISUAL OBJECTS

FHaingage
Subcatchment

Junction

Fump

Divider Chutfall

Storage Lnit
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SWMM NETWORK (JUNCTIONS AND CONDUITS)

(-}EPA SWMM 5 - SWMM.INp - [Study Area Map] ' = |EI il
% File Edit “iew Project Report Window Help _|E’ il
P IE T EE  L-rY:
Dat —]
e | | o S T - oo —lolx|
Categories
Bz
 Title/Motes
- Options @]
- Meteoralagy 229
T F229
Hydrology v '?21
#- Hydraulics
4 < PEZW}
=
 Time Seri 220
- Time Senes —
| T Matioene Ll
+ = + % 8 o
& & P220
Title/Mates o
Input from GIS =
218
& sz’
4TA
i PATA,
217
P27
710 P
Auto-Length Off | CFS E| 186% HY¥: 148865411, 477034.13
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INPUT DATA - HYDROLOGIC

« Precipitation

= Channel Characteristics
- Watershed characteristics

= Imperviousness

= Slope

» Roughness

Width (a shape factor)

Depression Storage

Infiltration Parameters

= Infiltration parameters for either the Horton or Green-Ampt
equations for up to 100 subcatchments.
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SWMM INPUT: SUBCATCHMENTS [Fus, e
Hame 1
-Coordinate 1533845 .
. . *V-Coordinate 8093233
¢ Coordinates (can import from e
Ta
GIS) Ha\gnﬁage RG1
R R Outlet ]
¢ Rain gauge (rainfall hyetograph) [= T
w/idth 500
7S Outlet % Slope 0.01
| % Impery 50
N-Impery 0.0m
* Area pe o
Dstaredmpery 0.05
’ Wi d t h Dstare-Pery 0.05
ZZero-mpery 25
Subarea Rautin OUTLET
’ SI O p e (%) Percent Huul;dg 100
. . Infiltration HORTON
¢ Percent imperviousness Groundwalet N
Snaow Pack
Land Uses 1
’ RO u g h n ess Initial Buildup MOME
. . Curb Length 0
’ I n fl It rat ! O n p ar am ete r S User-assigned name of subcatchment
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KEY SUBCATCHMENT PROPERTIES

Percent Impervious

A

Infiltration Parameters

i area
width= C

Figures from PCSWMM 2000

Roughness
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SWMM INPUT: NODES

¢ Nodes (manholes)

¢ Coordinates (can import
from GIS)

+ Inflow (cfs)

¢ Invert (bottom)
elevation

¢ Maximum depth

Froperty Walue
Mame ]
#-Coordinate 4042110
“r-Coordinate SE00.000
Drezcription

Tag

Irflows Mo |
Treatment WO
Irvvert ELL 1000
Max. Depth 3

Initial Depth 1]
Surcharge Depth 1]
Ponded &rea 1]

User-azsigned name of junction

20
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KEY NODE PROPERTIES

T Invert Elev.

Maximum
L Depth
Figures from PCSWMM 2000 2
SWMM INPUT: S
Mame 1
CONDU ITS Inlet Node g
Cutlet Mode 10
¢ Inlet node T
ag
¢ Outlet node Shape CRCULE
Max. Depth 15
1 Length 400
¢ Shape (e.g., circular) = EE—
i Inlet Offset i
‘ MaXImum depth Outlet Offzet i}
& Diameter for circular pipes :“@'F'MH E
0 L e n g t h Entry Loss Coeff. i}
Exit Lozs Coeff. 0
¢ Roughness (Manning’s ~ [2° == °
coefficient)
Marning's roughness coefficient
¢ Offset

22
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KEY CONDUIT PROPERTIES

() R0,

clrcular rectangular  horseshoe eag

O W\

baskethandle trapezoidal  parabalic iregular

11 12
nodel horizantal ell, vertical eipse  arch bridge thh
node2 shape
roughness
X
o

Offset

Figures from PCSWMM 2000 23

ROUGHNESS TABLES

E? EPA SWMM Help

EPA SWMM Help |

Manning's Rougt n for Closed .
n M s R i n for Open
Conduits Channels
Conduit Material Manning n Channel Type Manning n
Asbestos-cement pipe 0.011-0.015 Lined Channels
Brick 0.013-0017 - Asphalt 0ma- 007
Cas‘c"”” e TRRrTITS - Brick 0.012-0.018
oementlned & seal 10411 - -~ Concrete 0011 - 0.020
Conerets (monslithic) - Rubble or riprap 0.020-0.035
- Bmooth forms 0.012-0014 - Vegetal 0.030- 040
- Rough forms 0.015-0.017 Bxcavatad or dredged
Cancrete pipe 0.011-0.015 -urlﬂzw?u'mwl straight and 0.020- 0.030
Caorrugated-metal pipe
(142-in. 1 2-2/3-in. - Earth, winding, fairly 0.025 - 0.040
corrugations) unifarm
- Plain 0.022-0.0% - Rack 01030 - 0.045
Paved invert 0.018 - 0.022 - Unmaintained 0.050 - 0.140
- Spun asphall lined 0011 -0.015 Nf‘”’a' C'Ia””?‘;lg’""”;’ ’
Plastic pips (smooth] 0011 -0015 R
Witrified clay - Fairly reqular section  0.030- 0.070
- Pipes 0.011-0.015 - Irregular section with 0,040 - 0.100
- Liner plates 0.013-0017 pools
Source: ASCE (1952) Grawr_y Sanitany Source: ASCE (1982). Grawity Santtany
Sewer Design and Construction, ASCE Sewer Design and Construction, ASCE
Manual of Practice Mo, B0, New York, NY Manual of Practice Mo, BO, Mew York, MY
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SWMM INPUT FILE (*.INP)

Like EPANET input file
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SWMM OUTPUT

¢ Subcatchments

L 2

L 2

rainfall rate (in/hr or mm/hr)
snow depth (inches or millimeters)

losses (infiltration + evaporation in
in/hr or mm/hr)

runoff flow (flow units)

groundwater flow into the drainage
network (flow units)

groundwater elevation (ft or m)

washoff concentration of each
pollutant (mass/liter)

Start Date

End Date

[mvo1/1998 |

[o/021938 v

Time Format

Elapsed Time ~

Wariables
Ol B ainfall ~
Snow Depth 1
Losses
Runaff

G Flow

GW Elev.
TS5

Object Category

Subcatchments

Subcatchments

ppno

[ ok | [ cancel | [ Hep |

& Table by Variable EEE

26
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SWMM OUTPUT

¢ Nodes (manholes)

*

*

water depth (ft or m above the node
invert elevation)

hydraulic head (ft or m, absolute
elevation per vertical datum)

stored water volume (including ponded

water, ft3 or m3)

lateral inflow (runoff + all other external

inflows, in flow units)

total inflow (lateral inflow + upstream
inflows, in flow units)

surface flooding (flow lost from the

system when the water depth exceeds
the defined maximum node depth, flow

units)

& Table by Variable

Start Date

End Date

[ons011398 v

[onsz398 v

Time Format

Elapzed Time v

Wariables

v ~
Head E
Wolume
Lateral Inflow
Total Inflov
Floading
TS5

Object Categary

Modes

pono

o

Cancel I [ Help I

concentration of each pollutant after any

treatment (massl/liter)

Support\Manhole overflow Youtube.avi
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SWMM OUTPUT

¢ Links (pipes)

L 2

* & o o

Flow rate (flow units)

Average water depth (ft or m)
Flow velocity (ft/sec or m/sec)
Froude number (dimensionless)

Capacity (ratio of depth to full
depth)

Concentration of each pollutant
(masslliter)

¢ Total suspended solids (TSS)
¢ Lead

¢+ etc.

¥ Table by Variable

Start Date End Date
01/02/1933 v

Time Farmat Object Category

| Elapsed Time - | | Links w ‘

Wariables Lirks

o] Flov
Depth E]
Welocity E]
Froude No.
Capacity E]
TS5
Lead
0K ] [ Cancel ] [ Help ]

28
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SWMM OUTPUT

Tabular output

B Tabke -

D R E

@

Water Elevation Profile: Node 80408 - 10208

050000 [
550 057
53000 on
o5a5.00 054
e 00 Das
]y
29
GRAPHICAL OUTPUT
P =] .3
] Subcatch 2 Runoff
|
e TIME SERIES PLOT |
g |
I |
0 5 0 " o = n » 40
Etapsed Toma fhoars
LX)

120m

10,000

6,000 5,000
Diggance (1)

40

2pm o
01012002 (01500
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ANIMATED OUTPUT

PLAN AND HGL ANIMATION

Water Elevation Profile; Node J1-Outt
: : : .
1001 -
t - .
R /-/_/
‘[L - -
! : e
o 1
(= !
ET I ™ C -
........
QTN
[rrT———

-\.\\\2008\YSUGIS08\L ectures\11-SWMM\Support\SWMMS5 Animation Plan and HGL.avi
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STEPS IN RUNNING SWMM 5

¢ Draw drainage system BN e SR

(o] bj ects File Edt View Project Report Window Help
— r
Data [Map | ¥ Study Area Map

T
a
o

Sydrﬁolo:syg;ges 1 / IV // 7,

.
V.

w

uto-Length Off | CFS a 100% | %Y: 614,37, 9970.67
—
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STEPS IN RUNNING SWMM 5

¢ Draw drainage system
objects

¢ Edit their properties

File

Data | Map §

& SWMM 5 - Example1.inp

Edit View Project Report Window Help

& Study Area Map
Categories

Climatology A
Hydiolagy

Hydraulics
< |

Rain Gages
Subecatchme
Aquifers F
Snow Packs
RDI Hydroc

v
>

+

|
L)
Subcatchments

Property

Name 1
#:Coordinate 1939.85 =
*r-Coordinate 8093.23

Description

Tag
Fiain Gage RGT
Outlet 3

Area 10

1 A Width 500

2 = % Slope om

j % Impery 50 @

: Rain gage assigned to subcatchment

7 ¥

Auto-length OF | CF3 e 100% | %,¥:5850.44, 10000.00 |

33
. le1 - Not d
« Draw drainage system B Exampla1.Inp - Natepa
R File Edit Format View Help
objects [TITLE] 2
Example 1
[OPTIOHS] B
+ Edit their properties PLOV_UMITS s
INFILTRATIOH HORTOH
FLI.'M_RI]UTING K&
STnRT_DnTE 0170171998
) . STnRT_TIME 00:00:00
¢ Alternatively, create and edit REPORT_START_DATE 01/01/1998
N . . REPORT START TIME 00:00:00
a SWMM 5 input file using the EWD_DATE 01/02/1998
format described in the Users END_TIME 12:00:00
DRY_DAYS 5
Manual. WET_STEP 00:15:00
DRY_STEP 01:00:00
ROUTIHG STEP 00:01:00
REPORT_STEP 01:00:00
[RAINGAGES]
H Rain Recd. Snow Data
: :Hame Type Freyg. Catch Source
'RGl INTEHSITY 1:00 1.0 TIMESERIES
[SUBCATCHMENTS]
H ;Name Raingage Outlet
'1 RG1 9
2 RG1 10
3 RG1 13 e
< | 31/
34

17



STEPS IN RUNNING SWMM 5

¢ Draw drainage system
objects

+ Edit their properties

¢ Set analysis options

Cateq
Title/Mote:
Options
Climatolady
Hydrology

" RainG
- Subca

Interface H

Date | W e T, TT——T— m—
(M [Goneral | Dstes | Time Steps | Dynamic wave | Fies |

Flows Units Infiltration Model
@crs [@]s1 @ Horton

O GPM OLPs O Green Ampt
O MGD OMLD O Curve Number
Routing Method [ #llow Panding

() Steady Flow

[C] Report Control Actions
@ Kinematic Wave

[T Report Input Summary

O Dynamic Wave
[[1 5kip Steady State Periods

[ ok [ cancel | [ Heb

Auto-Length OFF

S a 100% | X,*: -953.08, 800587

35
¢ Draw drainage system £ SWMM 5 - Example1.i
objects R
Data | Map
Categories
Tile/Notes A
¢ Edit their properties Efm‘ml
imatolagy
Hydralogy L
Plain Gages
- Subcatchme
¢ Set analysis options - Aaiters L @ Fiun was successiul
g s Continuly Enor
E Surtace Runoff: 023%
# Run asimulation (using the + v eI ooz
Opt Quality Routing: 037 %
run button)
Dates
Tine Steps
Diynamic 'Wave
Interface Files
o]
o SWMM 5 - Homestead_040209.inp
Fie Edt View Project Report Tools Window  Help
”D =& @‘M(Q‘D?{E Wi E R ”W [T e @ L T | %Y 171756, 9974.55
Data | Map E & Study Area Map
36
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STEPS IN RUNNING SWMM 5

¢ Draw drainage system & SWMM 5 - Example1.inp
objects File Edit ¥iew Project Report Window Help
D2 [ e | aph - Link 10 Flow =
Subcatch View a i
Link 10 Flow

Hiea A4

w
=]

¢ Edit their properties .

o
=

=

z

a

<
Flow (CFS)

=

=

=

o

¢ Set analysis options ‘ . : ‘ .
5 10 148 20 25 30 35 40

Date Elapsed Time (hours)

o

& Run asimulation — -
Time o Water Elevation Profile: Node 9 -16

¢ View avariety of ad hoc Elpsed Tie
reports Do300m0 |2

Elevvation (1)

©wmn o
]
202

0 200 400 SO0 800 1000 1200 1400
Distance (1)
011011386 300N

& Study... [7]0]x]

Auto-Length OFF  CF5 n 100%  X,¥: 2633.59, 9974.55
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SWMM EXAMPLES

¢ SWMM5 comes with three examples to help one become familiar with the
program.

¢ The example input files are installed in the “Examples” folder of the
SWMMS5 installation directory

¢ C:\Program Files\EPA SWMM 5.0\Examples
¢ Each example consists of a .INP file which holds the model data and a .TXT
file which includes suggestions on running it.
¢ Examples include:

¢ EXAMPLEL.INP models runoff quantity and quality from a small watershed
and its routing through a network of storm sewers. It can be run in either
single event mode or in continuous mode using the companion rainfall file.

¢ EXAMPLEZ2.INP is Example 1 of the 1988 EXTRAN Users Manual. It illustrates
how SWMMS5 can graphically compare its results to observed data stored in a
text file.

¢ EXAMPLE3.INP illustrates the use of the rule-based controls feature in
SWMMS5 for simulating real-time control.

38
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SWMM TUTORIAL

1. Open tutorial.chm file from C:\Program Files\EPA SWMM 5.0, or
2. Open Chapter 2 (Quick Start Tutorial) of the Users Manual, or
3. Select Tutorial from SWMM Help menu

8% C:\Program Files\EPA SWM 5.0

i El | | . ;
L6 roeres fet w1 C:\Program Files\EPA SWMM 5.0
@Back - O - lm‘; /.“Search [F‘ Folders | [iai[~ EARCE RIE R Y
: Address |l’f} C:\Program FilesiERA SWMM 5.0 - | Go
Folders B ] EG) an F::
53 CUAgent ~ ] = o =
1) eCopy Examples  epaswmmS... EpaswmmS.... nokes.bxk
= [ EPa SWhiM 5.0
120 Examples
I EPANETZ @lj ﬁ]
Desr ReadMertf  SWMMS.l  swmmS.exe
I3 Fingerprink Sensor
1) Google .
I HEC EJ
1) Hewlett-Packard =
1) Installshield Installation Infor Uninst lng
1) Trkel
I Inkernet Explarer
1) Inkerviden 3
< 0 | 5
Type: Compiled HTML Help file Date Madified: 2/20/2008 4:00 PM Size: 74.8k 74.8 KB :J My Computer
39
B EPA SWMM TUTORIAL O]
b Wiew Map|  Quit
&
This tutarial provides an introduction to using EFA SWhM, Yersion
b, for modeling the quantity and quality of starmwater runoff
produced from urban areas. The topics to be covered include:
»  Froject Setup
b Constucting a SWhh Model
»  Setting the Properies of SWhil Objects
P Saving and Opening Projects
»  Running a Single Event Analysis
P Viewing Simulation Results
P Simulating Runoff \Water Quality
P Running a Continuous Simulation
Click here to begin... )
40
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SWMM TUTORIAL

PA SWiMM TUTORIA |

whap|  Quit

Example Study Area

and consists of subcatchment areas 51 through X

multi-year rainfall record

sy B7 1
.

oul ¢4 J4 2 L2

In this tutarial we will model the drainage system se' ing = 12 acre residential area. The system layout is shown below

through J4. The system discharges to a creek at therpoiit
objects shown in this disgram on SWWhh's Study Area Mep an
we will simulate the water guantity and quality response to a 3-inch)

ktorm sewer conduits C1 through C4, and conduit junctions 11
eled Qutl. We will first go through the steps of creating the

etting the various properies of these objects. Then
<pour rainfall event. as well as a.continuous,

A subcatchmentis an area of land containing a mix of
pervious and impervious surfaces whose runoff drainsto &
common outlet point which could be either a node of the
drainage network or another subcatchment.

Study Area Map.

topics that describe additional features of EPA SWhiM. These can be \newed in & pop-up windaow by clic) 3 V 1
word More where it appears.
outl 4 J4 2 Sz

Tutorial Example
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LAB EXERCISE:

SWMM TUTORIAL

¢ Download and print
the exercise from the
Course Web site

+ SWMM Exercise
(SWMMExercise.pdf)

¢ Same as the above
tutorial example up to
“Viewing a Profile
Plot” step (about 75%
of the tutorial).

This exercise is the initial part of the tutorial example included with SWMM 5 S up to

“Viewing a Profile Plot” step of the tutorial s, you can also do this e e by
following the steps in the mutorial which can be accessed nsing one of the following
methods:

¢+ Select Tutorial from SWMM Help menu
¢ Open Tutorial. hlp file from C:\Program Files\EPA SWMM 5.0, or
¥ Open Chapter 2 (Quick Start Tutorial) of the Users Manual

Several steps (depending on available time) will be done by students in the class on the
projector, Remammmng steps should be completed as homework. After completing the
following exercise steps, submit the following irems as homework:

b Screenshot of Figure 2-12. Example of viewing color-coded results on the Study
Area Map

Screenshot of Figure 2-15.
Screenshot of Figure 2-1

Time Series plot of results from initial simulation rmn
7. Example of a Profile plot

42
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SWMM EXERCISE

CoHe 2 p MiyELODMIER & K40 0 H

Data | Hap =
Subwach View
Furah - a8
(0]
Hie Ve v
Floodng % | o
Lok Views =
Flow - —
Date -
(i i v B
< » B
Tirs a
0150 v | T
] » 3
Elspeed Time —
001500 i - Flow Gt ] u
a0 oo .I,IJJ ooo
08
"waE .lE 120
T —ts I 161
4 =

% ¥
agotengholl | cFs Y W% v s, e e

aTER et e
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