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Disclaimer 

The U.S. EPA, through its Office of Research and Development, funded and 
collaborated in the research described in this presentation. It has been subjected 
to the agency's administrative review and has been approved for external 
publication. 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. 

Any mention of trade names, manufacturers, or products does not imply an 
endorsement by EPA. EPA and its employees do not endorse commercial 
products, services, or enterprises.
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Introduction 

Michelle Simon, Ph.D. ,  P.E. 

United  States  Environmental  Protection Agency

Cincinnati, OH 

simon.michelle@epa.gov 

EPA Point of Contact for SWMM, since 2015 

Worked with SWMM  since 2010 
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I may give this slide to the person who introduces me.
UWMB Chief 11/2010 to 6/2017  Lew & Michael Tryby
6/2017 Associate Director of Science
10/1/2021 Senior Chemical Engineer



            
     

        

Talk Outline 
Introduction 
Recent Changes EPA’s Stormwater   

Management Model   (SWMM) 
GUI Interface 
CIMM Solver 
Open Community Development 
Documentation and  Testing 
Protocol  for  EPA Acceptance 
Summary 

Figure: Fuchs, L. and T. Beeneken. (2004). Development and Implementation of 
Real-Time Control Strategy for the Sewer System of Vienna City. 6th International 
Conference on Urban Drainage Modeling – Volume 2 
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 People far more experienced than I 
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http://www.aquaterra.com/resources/pubs/fiftyyearwatershedconferenceIntro.php 

Many people here have far more experience with SWMM than I

Many improvements contributed by private individuals and consulting firms

Combines hydrology and hydraulics in single package

Spatial scalability (from single sites to large sewer- and watersheds)

Data scalability (requirements match complexity of analysis)

Robust support through a long-lived and very active user forum



  

                 
 

History of EPA and SWMM 

SWMM II SWMM 3.3 SWMM 5.1 
SWMM I SWMM 3 SWMM 4 SWMM 5.0 

1971 1975 1981 1983 1988 2005 2014 

SWMM Redevelopment Project 

2002 

SWMM 5.1.012 
CAT 

3/30/2017 
Others 
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EPA – Geneses, Exodus, Restoration, FORTRAN to C, Robust, Well-documented, 

Bob Dickinson, Larry Roesner, 

Extran fully dynamic flow modeling.  Explicit solution of Saint Venant equations
Continuous Simulation Advantages:

Follow lead of HSPF (nee Stanford WM) and HEC STORM (Roesner et al., 1974) M&E also had model that fell by the wayside Optimize using historic precipitation series > Hourly data since 1948, 15-min data since 1973 (fewer stations), 5-min for many stations since 2001 Select historic design events Select design event on return period of parameter of interest, e.g., peak flow, runoff volume, concentration, load, etc. Avoid synthetic hyetographs.

(Some!) Limitations of SWMM
Poorly applicable to large-scale, non-urban watersheds. Poorly applicable to forested areas or irrigated cropland. Should not be used with highly aggregated (e.g., daily) rainfall data. Does not include the entire urban water budget, e.g., irrigation, water supply. Not a fully integrated urban water model. No sediment transport or erosion routines. No receiving water quality modeling (as in WASP or HSPF) or quality routing in subsurface. SWMM is an analysis tool, not an automated design tool. Direct linkages to GIS occur only through proprietary graphical user interfaces (GUIs).



  

   

 

  
  

 

  

Why EPA Needs SWMM – CSO, MS4,TMDL, NPDES 

Design and sizing of drainage system 

Control of combined and sanitary sewer 
overflows 

Modeling I&I in sanitary sewer systems 

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

Evaluating green infrastructure 

Flood plain mapping of natural channel systems 
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Need it for approving of infrastructure design for
Combined Sewer Overflow Consent Decrees
MS4 municipal separate storm sewer systems (MS4s), 
TMDL permits

Typical Applications of SWMM Through the Decades 
Support of EPA and federal programs, e.g., NPDES, CSO, TMDL, floodplain analysis. 
Design and sizing of drainage system components, including detention facilities, “routine drainage design” 
Floodplain mapping of natural channel systems 
Control of combined and sanitary sewer overflows (CSOs and SSOs), especially for complex hydraulics 
Generating nonpoint source pollutant loadings for waste load allocation studies 
Flow-duration analysis 
Evaluating BMPs and LID (low-impact development) for sustainability goals 	



 Stakeholders - >30,000 annual downloads 

Regulators 
Communities, 
Utilities, 
Private industry, 
Consultants, 
Academia  
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Since 2010 over 25,000  to 35,000 annual downloads a year since 2010
Robust, intuitive, C Delph GUI, 45,000 lines of code
$B, multi-decade work based on SWMM results
Need to make SWMM as accurate as we can



  Recent Changes to SWMM 
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Epaswmm5_updates.txt https://www.openswmm.org/Code/Home 

1. SWMM 5.1.013 
Preissman slot 

2. SWMM 5.1.014  – significant  bug fixes 
E.g., soil moisture  deficit ignored, 
Program crashing  when LIDs are  present  but  

no subcatchment 
3.     SWMM  5.1.015  – features added  

Individual Subcatchment  Infiltration 
Grouped  frequency table  of  routing steps  
Delphi 10.3  

https://www.openswmm.org/Code/Home


SWMM GUI 
https://github.com/USEPA/SWMM-EPANET_User_Interface 
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https://github.com/USEPA/SWMM-EPANET_User_Interface


CIMM Solver 

https://www.cimm.org/ 
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They should close August 2021.  They have requested an extension and may get it do to Covid.
 
 
To answer your questions:
 
Here is the link to the site with all reports:
 
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10675/report/0
 
All funds have been obligated

https://www.cimm.org/


OWA 

https://github.com/OpenWaterAnalytics/Stormwater-Management-Model 

Tryby.michael@epa.gov 
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New version OWA version 5.1.013 – no changes to hydraulics enhances toolkit API 
Use EPA 5.1.013
Tryby.michael@epa.gov

https://github.com/OpenWaterAnalytics/Stormwater-Management-Modeel


Documentation 

Doxygen 

Read the docs 

User Manuals and 
Reference Manuals 

https://www.epa.gov/water-research/storm-water-management-model-swmm14 

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


Testing 

GitHub Actions 
Unit Testing 

https://agileinsights.wordpress.com/tag/agile-development/ 

Regression Testing 

EPA Internal Testing 

CHI Water Testing 

Metamorphic Testing 
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https://agileinsights.wordpress.com/tag/agile-development/


  USEPA GitHub Action 

https://github.com/USEPA/Stormwater-Management-Model/actions 

tryby.michael@epa.gov 
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https://github.com/USEPA/Stormwater-Management-Model/actions
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References for UC Work 

Xuanyi. Lin, Michelle Simon, Zedong Peng, and Nan Niu. (2021). Discovering Metamorphic Relations for Scientific 
Software from User Forums.” Computing in Science and Engineering 

Zedong Peng, Xuanyi. Lin, Michelle Simon, and Nan Niu. (2020). “Unit and Regression Tests of Scientific Software: A 
Study on SWMM?” invited paper submitted to a special issue of Journal of Computational Science. 

Xuanyi. Lin, Michelle Simon, and Nan Niu. (2020). “Scientific Software Testing Goes Serverless: Creating and Invoking 
Metamorphic Functions.” Xuanyi Lin, Michelle Simon, Nan Niu submitted to a special issue of IEEE Software. 

Xuanyi Lin, Michelle Simon, Nan Niu (2018). “Exploratory Metamorphic Testing for Scientific Software.” Computing 
in Science and Engineering. DOI: 10.1109/MCSE.2018.2880577 

Xuanyi Lin, Michelle Simon, Nan Niu (2018). “Hierarchical Metamorphic Relations for Testing Scientific Software.” 
Journal of the ACM, 1(1) Article 1. 
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https://doi.org/10.1109/MCSE.2018.2880577


 CHI Report 
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Protocol for Acceptance 

1. Developer debugging  and testing 

2.  GitHub PR Actions 

3.  Documentation 

4.  EPA  Testing 

6. CHI Testing 

7. https://www.epa.gov/water-research/storm-water-management-model-swmm 
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EPA – Curator of SWMM Code 

• Contribute to improving scientific aspects of SWMM 

• Cooperative Agreement with CIMM 

• Work with Stakeholder community 

• Assist where possible with testing and ground-truthing of 

SWMM’s numerical models and other software 

• Publish an OfficialVersion of SWMM 

https://www.epa.gov/water-research/storm-water-management-model-swmm 
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Work with stakeholder community to …
Publish an “official” EPA version of SWMM and maintain a code repository for it.
Assist where possible with testing and ground-truthing of SWMM’s numerical models.
Contribute to improving scientific aspects of SWMM

 Ability to develop different core computational code
 Provide a comprehensive API that can build, modify, , and run SWMM models using functions from a variety of programming languages (C, Python, etc.)
 Provide hooks into the API that allow it to work with other 3rd party APIs
 Provide linkages to other watershed models 
(SWAT,  HSPF,  WASP, VELMA, KINEROS2)



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


Thank-you 

https://github.com/USEPA/Stormwater-Management-Model 

Michelle Simon 
simon.michelle@epa.gov 

https://www.epa.gov/water-research/storm-water-management-model-swmm 
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https://www.openswmm.org/ 
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Node to the host
A technicality – OpenSWMM is not run by U. Guelph; the SWMM-USERS listserver is maintained by the university, but OpenSWMM is run by CHI. Bill James, who started CHI and is a professor emeritus at Guelph, is still the official listserver owner. I agree that OpenSWMM is providing a great service, but a lot of what they’re doing is packaging the listserv archives. PCSWMM is a great product, but it stands on the shoulders of EPA’s 50-year investment in SWMM.


https://www.openswmm.org/
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