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Speaker Introduction

Michelle Simon, Ph.D., P.E. Chemical Engineer Associate Director or Science
Water Systems Division, National Risk Management Research Laboratory, 
Office of Research and Development
Cincinnati, OH

20 Years Superfund Site Technical Support

Working with SWMM since 2010

New EPA Technical POC for SWMM
(after the retirement of Lew Rossman 

April 2017)
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Disclaimer

Any opinions expressed in this presentation are those of the author

and do not necessarily reflect the views of the Agency, therefore, no 

official endorsement should be inferred. But it has been through USEPA’s 

official clearance process.  Any mention of trade names or commercial 

products does not constitute endorsement or recommendation for use.
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Outline

Storm Water Management Model 
•
•
•
•
•
•
•
•

What is SWMM?

Processes Modeled by SWMM
Demonstration of SWMM
Low Impact Development (LID)
National Stormwater Calculator
Location of Data
Technical Support
Discussion & Questions 
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How SWMM, HSPF, SWAT, and WASP Relate
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WASP
HSPF

SWAT

https://cfpub.epa.gov/w
atertrain/pdf/modules/
WshedModTools.pdf

https://www.aquaterra.com/resources/pubs/fiftyyearwatershedconferencePrograms.php

SWMM

https://cfpub.epa.gov/watertrain/pdf/modules/WshedModTools.pdf
https://www.aquaterra.com/resources/pubs/fiftyyearwatershedconferencePrograms.php
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Urbanization Changes the Hydrologic Cycle

 Soils and vegetation are 
replaced with 
impervious surfaces

 Impervious surfaces are 
connected to dense 
drainage networks

 Runoff drains directly 
into streams, lakes, 
wetlands, and coastal 
waters

 Even small storms 
generate significant 
runoff



Hydrologic, Geomorphic, and Biological Impacts:

 Increased stormwater volume and velocity causes flooding, erosion, and 
sewer overflows.

 Impaired habitat and water 
quality impact fisheries and 
shellfish harvesting due to e 
coli, metals, PAHs, and other 
pollutants.

• Reduced groundwater 
recharge impacts water 
supplies.

Urban Stormwater Impacts



SWMM is a public domain, distributed, dynamic hydrologic - hydraulic -
water quality model used for continuous simulation of runoff quantity and quality from 
primarily urban areas.

What is SWMM?



10

How does SWMM Model?

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



Hydraulic Model
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Design and sizing of drainage system components.

Control of combined and sanitary sewer overflows.

Modeling Inflow & Infiltration in sanitary sewer systems.

Generating non-point source pollutant loadings for load 
allocation studies.

Evaluating green infrastructure for sustainability goals.

Flood plain mapping of natural channel systems.

What is SWMM Used For?



SWMM’s Conceptual Model

13



Idealized Subcatchment
(Courtesy of Rob James, CHI Water)

14

https://www.youtube.com/watch?v=HZnX_GsABUA

https://www.youtube.com/watch?v=HZnX_GsABUA


Hydrology – Governing equations

15

Hydrology Reference Manual Equation 3-1



Hydraulic Governing Equations

• Continuity
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Governing Equations 

• Momentum
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Assumptions

• Assumes varied, unsteady flow 
(Saint Venant Equations)

• Level of Sophistication
—Steady Flow Routing
—Kinematics Wave Routing
—Dynamic Wave Routing
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Dynamic Wave Routing
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Used for 
• Branched or looped networks
• Backwater due to tidal or other conditions
• Free-surface flow
• Pressure flow or surcharge
• Flow reversals



Kinematic Wave
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https://www.youtube.com/watch?v=ziWy5qbVIWo

Cannot have
• Looped networks
• Backwater effects
• Pressure-flow conditions

https://www.youtube.com/watch?v=ziWy5qbVIWo


Pollutant Buildup and Washoff
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Green Infrastructure Subcatchment
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Questions?
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Demonstration of SWMM
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• Walk through 
—
—
—
—

Hydrology
Hydraulics
Water Quality
Low Impact Development

• Calibration of SWMM



SWMM Demonstration
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• Go to Desktop SWMM



Hydraulic Animation
(Courtesy of Robert Dickinson, Innovyze)
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Storm Water Management Model

https://www.epa.gov/water-research/storm-water-management-model-swmm

https://www.epa.gov/water-research/storm-water-management-model-swmm


SWMM Webpage, continued 

https://www.epa.gov/water-research/storm-water-management-model-swmm
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https://www.epa.gov/water-research/storm-water-management-model-swmm


SWMM Webpage, continued 

https://www.epa.gov/water-research/storm-water-management-model-swmm
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https://www.epa.gov/water-research/storm-water-management-model-swmm
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SWMM Reference Manuals
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Use the SWMM Tutorial’s

34

https://swmm5.org/2017/
08/14/epa-swmm5-
tutorial-with-images-for-
swmm-5-1-012/
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LID Modeling in SWMM 
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Types of LIDs Modeled

Disconnection

Infiltration Trench

Infiltration Basin

Cistern Green Roof

Rain Garden

Porous Pavement Vegetative Swale Street Planter
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National Stormwater Calculator
https://www.epa.gov/water-research/national-stormwater-calculator

: https://www.epa.gov/water-research/water-research-program-webinar-series .

https://www.epa.gov/water-research/water-research-program-webinar-series


Displays soil properties obtained from 
querying the NRCS SSURGO database

Uses a source of long term hourly 
rainfall data from over 7000 NWS 

measurement stations
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National Stormwater Calculator



The user specifies the site’s land cover and selects a set of LID controls.
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National Stormwater Calculator
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The Calculator runs SWMM to generate daily rainfall/runoff statistics.

National Stormwater Calculator



Data that you need for SWMM
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Either you measure it or 
•
•
•
•

•

•

Soil Infiltration from a Soil database (SSURGO or STATSGO)
Land Use – Land Cover 
(National Land Cover Dataset – NLCD)
Climatic Data – find closest NOAA station 
— (use Stormwater Calculator)

Site Configuration
—Subcatchment area
—Drainage flow

Hydraulic Configuration
—Conduit geometry, length
—Network schematic



Where to get information
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https://www.epa.gov/exposure-assessment-models
https://www.nrcs.usda.gov
https://www.usgs.gov/science/mission-areas/water-resources

Gather Data
DEM and NLCD https://viewer.nationalmap.gov/basic/
Soils  - https://www.nrcs.usda.gov

SSURGO
STATGO 

Climate - NOAA National Centers for Environmental Information 
(www.ncdc.noaa.gov)

Hydrologic Unit Maps (HUC)
NRCS http://www.usda.gov/wps/portal/nrcs/main/national/water/watersheds

https://www.usgs.gov/science/mission-areas/water-resources
https://viewer.nationalmap.gov/basic/
https://www.nrcs.usda.gov/
http://www.ncdc.noaa.gov/
http://www.usda.gov/wps/portal/nrcs/main/national/water/watersheds


https://datagateway.nrcs.usda.gov/
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Technical Support - OPEN SWMM
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https://www.openswmm.org/



Key Websites discussed 

Storm Water Management Model:
https://www.epa.gov/water-research/storm-water-management-model-swmm

National Stormwater Calculator Website:
https://www.epa.gov/water-research/national-stormwater-calculator

Water Research Program Webinar Series Website: 
https://www.epa.gov/water-research/water-research-program-webinar-series

USGS’s online Seamless Data Warehouse: 
https://datagateway.nrcs.usda.gov

YouTube Tutorials: 
https://www.youtube.com

Openswmm: 
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https://www.openswmm.org/

https://www.epa.gov/water-research/storm-water-management-model-swmm
https://www.epa.gov/water-research/national-stormwater-calculator
https://www.epa.gov/water-research/water-research-program-webinar-series
https://datagateway.nrcs.usda.gov/
https://www.youtube.com/
https://www.openswmm.org/


Most Recent ORD Publications

Niazi;, M., C. Nietch;, Mahdi Maghrebi, N. Jackson;, B. R. 
Bennett;, M. Tryby; and A. Massoudieh (2017). 
"Storm Water Management Model: Performance Review and 
Gap Analysis." 
Journal of Sustainable Water in the Built Environment 

Platz, M.; M. Simon; and M. Tryby (2018).  
“Testing of the SWMM Model’s LID Modules.“ 
Under Division Review
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Thank You!

Michelle Simon
U.S. EPA Office of Research and Development (ORD)

513-569-7469  Simon.michelle@epa.gov
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mailto:Simon.michelle@epa.gov


Questions?
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Extra Slides
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Idealized Subcatchment
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SWMM - Manning Equation
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Q = flow rate
A = cross sectional area
R = hydraulic radius
S = slope
n = Manning roughness coefficient



Pipes with Circular Force 
Main Cross sections

Q = flow rate
g = gravity acceleration 
F = Darcy-Weisbach friction factor
A = cross sectional area
R = hydraulic radius
S = slope

Q = flow rate

C = Hazen Williams C-factor

A = cross sectional area

R = hydraulic radius

S = slope
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Hazen-Williams Darcy-Weisbach
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