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October 26, 2016

TODAY’S TOPIC:

Toolkit of Available EPA    
Green Infrastructure   
Modeling Software

Monthly Water Research Webinar Series

Office of Research and Development

Watch the Toolkit video: 
https://www.epa.gov/water-research/green-
infrastructure-modeling-toolkit

Webinar series schedule:
epa.gov/water-research/water-research-webinars

Our water research: 
epa.gov/water-research

Get feature articles about our research: 
epa.gov/sciencematters/

Follow us on Twitter: 
@EPAresearch

Read our blogs: 
blog.epa.gov/science

Webinar Support Phone Number: 1-800-263-6317
Audio Controls: Your audio is muted by the organizer
To Ask a Question: Type in the “Questions” box in the lower section of your screen

Watch as 
you wait

https://www.epa.gov/water-research/green-infrastructure-modeling-toolkit
http://www2.epa.gov/water-research/water-research-webinars
http://www2.epa.gov/water-research
http://www2.epa.gov/sciencematters
https://twitter.com/search?q=@eparesearch&src=typd
https://blog.epa.gov/blog/category/science/
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Webinar Summary

Green Infrastructure: Green infrastructure, such as rain gardens, green roofs, porous 
pavement, cisterns, and constructed wetlands, is becoming an increasingly attractive way to recharge 
aquifers and reduce the amount of stormwater runoff that flows into wastewater treatment plants or 
into waterbodies untreated. It provides many environmental, social, and economic benefits that 
promote urban livability, such as improved surface water quality, water conservation, and improved 
aesthetics and property values. Green infrastructure is also incorporated into municipal separate 
storm sewer system (MS4) and National Pollutant Discharge Elimination System (NPDES) stormwater 
permits for retention requirements for various states across the Nation.

Need for Water Runoff Control: Stormwater discharges continue to cause impairment of 
our Nation’s waterbodies. Conventional stormwater infrastructure, or gray infrastructure, is largely 
designed to move stormwater away from urban areas through pipes and conduit. Runoff from these 
surfaces can overwhelm sewer systems and end up contaminating local waterways. When stormwater 
runs off impervious streets, parking lots, sidewalks, and rooftops, it carries pollutants, such as motor 
oil, lawn chemicals, sediments, and pet waste to streams, rivers, and lakes. Runoff flows can also 
cause erosion and flooding that can damage property, infrastructure, and wildlife habitat. In addition 
to runoff problems, impervious surfaces also prevent water from penetrating the soil and recharging 
groundwater supplies.

Green Infrastructure Modeling Toolkit: Researchers in EPA’s Office of Research and Development 
(ORD) have been studying green infrastructure practices and developing models and tools to help communities 
manage their stormwater runoff and address nutrient impairment. This webinar will present a toolkit consisting 
of five EPA green infrastructure models and tools, along with communication material, that can be used as a 
teaching tool and as a quick reference resource for use by planners and developers when making green 
infrastructure implementation decisions, and can also be used for low impact development design 
competitions. The models and tools included in the toolkit will be presented during this webinar.

The toolkit is available on EPA’s website: epa.gov/water-research/green-infrastructure-modeling-toolkit 2

https://www.epa.gov/water-research/green-infrastructure-modeling-toolkit
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Disclaimer
The views expressed in this presentation are those of the 
author and do not necessarily reflect the views of the U.S. 
Environmental Protection Agency. Any mention of trade 

names or commercial products does not constitute Agency 
endorsement or recommendation for use. 
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Jason Bernagros
Jason Bernagros is trained as a landscape architect and has been with EPA for 
over nine years. He has worked in EPA’s Region 2 and Office of Water, and is 
currently working as a biologist in ORD. His research focuses on the application 
of green infrastructure planning tools, urban planning and design, community 
capacity building with municipalities and utilities, and supporting innovative 
water technologies. Jason has a Master of Landscape Architecture and a B.S. in 
Environmental Sciences from the University of Illinois at Urbana-Champaign.

Contact: bernagros.jason@epa.gov

National Stormwater Calculator (SWC): SWC is a desktop application that estimates the 
annual amount of stormwater runoff from a specific location in the United States (including Puerto 
Rico), based on local soil conditions, land cover, and historic rainfall records. It is used to inform site 
developers on how well they can meet a desired stormwater retention target with and without the use 
of green infrastructure. It also allows users to consider how runoff may vary based both on historical 
weather and potential future climate. SWC was mentioned in President Obama’s Climate Action Plan 
and is now a resource for LEED Project Credit 16 (Rainwater Management) certification by the U.S. 
Green Building Council for projects that are designed to reduce runoff volume and improve water 
quality of a site.

Presentation 5

mailto:Detenbeck.naomi@epa.gov
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Outline

U.S. EPA National Stormwater
Calculator (SWC)

• Stormwater Calculator Background 
Information

• Low Impact Development (LID) Cost 
Estimation Module

• SWC Web Application 
• Example Application: Northport, MI
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Website

http://www2.epa.gov/water-research/national-stormwater-calculator

http://www2.epa.gov/water-research/national-stormwater-calculator
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What Have We Created and Why?

Stormwater Management (Green Infrastructure/Low Impact Development) 
Design and Planning Tool

• Model pre- and post-construction stormwater runoff discharges

• Allow for screening-level analysis of various green infrastructure practices 
(green roofs, rain gardens, cisterns, etc.) throughout the U.S.

• Allow non-modelers to conduct screening level stormwater runoff analyses 
for small to medium sized (less than 1 acre to 12 acres) urban development 
sites
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Potential Applications

• State or MS4 (Municipal Separate Storm Sewer System) Post 
Construction Stormwater Design Standards

• Voluntary Stormwater Retrofits for private property owners

• Voluntary Programs: LEED (US Green Building Council) and 
Sustainable Sites Initiative stormwater credits, Rockefeller 
Foundation’s 100 Resilient Cities 

• Climate Resiliency Planning

• LID/Green Infrastructure Design Competitions: Campus RainWorks
Challenge, DC Water Green Infrastructure Challenge, etc.
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Communities Using the SWC

• Northeastern Regional Ohio Sewer District (Cleveland, OH): 

• EPA’s Green & Complete Streets Building Blocks Program 
Recipients (2016- 2017):

• Manatee County, FL
• Baltimore, MD
• Central Falls, RI

https://www.neorsd.org/stormwater-2/green-infrastructure-grant-program

https://www.epa.gov/smartgrowth/building-blocks-sustainable-communities

https://www.neorsd.org/stormwater-2/green-infrastructure-grant-program
https://www.epa.gov/smartgrowth/building-blocks-sustainable-communities
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Training and Outreach Materials:
User’s Manual and Fact Sheet

http://www2.epa.gov/water-research/national-stormwater-calculator

http://www2.epa.gov/water-research/national-stormwater-calculator
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SWMM

• Calculator is based on SWMM: dynamic rainfall-runoff simulation model for 
long-term simulation of runoff quantity

• SWMM runs in background of Stormwater Calculator 
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Desktop Application
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Web  Application

Web App Link: https://swcweb.epa.gov/stormwatercalculator

https://swcweb.epa.gov/stormwatercalculator
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LID Cost Estimation Module

• Intended Uses: 
• Planning level cost estimates (magnitude 

of costs between planning scenarios)

• Limitations: 
• Doesn’t provide final construction/build 

costs
• Doesn’t provide lifecycle costs (gives 

annual operation and maintenance (O & 
M) costs, not replacement costs)

• Regional costs not available for all areas of 
the US (many of the Western states)
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LID Cost Estimation Module:
Site Complexity Effects on Costs 

Criteria Degree of Complexity

Simple Typical Complex

New vs. existing
development

New Existing Existing

(Pretreatment)
Outflow and 
overflow discharge 
safety constraints

Safe & unconstrained Slightly constrained 
& may require some 
grading or pipe 
infrastructure for 
safe discharge

Likely constrained & 
may require 
significant grading or 
pipe infrastructure 
for safe discharge

Equipment 
accessibility

Easy access Fairly easy Difficult access

Slope for LID control 
placement

Flat to moderately
flat (0 – 4%)

Moderately flat 
(4 – 7%)

Steeper slope 
(greater than 7%)

Soil infiltration rate High infiltration 
(HSG: A)

Moderate infiltration 
(HSG: B)

Low infiltration 
(HSG: C and D)
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LID Cost Estimation Module:
Accounting For Uncertainty (Regression Cost Curves)

Co
st

Area
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LID Cost Estimation Module:
Development of Regionalized Costs

• Utilization of Bureau of Labor Statistics (BLS) Data for regional costs
—National Producer Price Index: outputs of service, construction, 

utilities, and other goods producing entities
• Examples include: concrete storm sewer pipe, construction sand 

and gravel, etc.
—Consumer Price Index: regional/city data (23 major US cities)

• Examples include: fuels and utilities, energy, and diesel fuel 

• Data easily updated and maintained annually by EPA

• Development of regional costs comparable to Engineering News 
Record (ENR) and RS Means  
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New SWC Web App

• Ability to function on any web browser

• Mobile friendly design (tablets and 
smartphones)

• Platform neutral: functions on 
Windows, Apple, and Linux computers 

• Not found in an “app store” (Google 
Play or Apple Store)
• Save it as a “favorite” website

• Requires a live Internet connection
Example views from smartphone and tablet
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SWC: 
Site Parameters and Data-Sets 

• Location: Bing Maps
• Soils: NRCS SSURGO (web service)
• Slope: NRCS SSURGO 
• Hydraulic Conductivity: NRCS SSURGO 
• Precipitation and Temperature: National Climate Center 

(NCDC)-NOAA (EPA’s BASINS Model)
• Evaporation: Calculation based on meteorological data 
• Climate Change Future Scenarios: Precipitation & 

evaporation (EPA’s CREAT 2.0)
• Land-Cover/Use: User provided
• LID Practices (*new costing module available*): User 

provided
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SWC Web App Application: 
Northport, MI
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SWC Web App Application: 
Northport, MI

The Watershed Center Grand Traverse Bay (2016)
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Soil Runoff Potential



23

Soil Infiltration Capacity
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Topography/Slope
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Historical Weather 
(Precipitation & Evaporation)
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Climate Change Scenarios & 
Extreme Storm Events 
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Climate Change Scenarios & 
Extreme Storm Events 
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Land Cover
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LID Controls
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Project Costs: 
Development Type
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Project Costs: 
Site Suitability
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Project Costs: 
Bureau of Labor Statistics Cost Region
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Results Summary
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Results: Costs Summary
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Potential Next Steps After Using 
the SWC

• Sharing planning 
results with 
decision-makers

• Applying for 
funding

• Developing 
construction 
plans/designs

• Construction
http://news.maryland.gov/dnr/2017/06/29/over-800000-
announced-to-support-local-green-infrastructure-
projects-to-improve-communities-and-provide-jobs/

http://news.maryland.gov/dnr/2017/06/29/over-800000-announced-to-support-local-green-infrastructure-projects-to-improve-communities-and-provide-jobs/
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Contact Information

• Jason T. Bernagros (Office of Research and 
Development (ORD), National Risk Management 
Research Laboratory): 
berner.jason@epa.gov , 202-566-1671

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

calculator

mailto:berner.jason@epa.gov
https://www.epa.gov/water-research/national-stormwater-calculator
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Office of Research and Development

Questions and Answers 
Session
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