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U.S. EPA National Stormwater Calculator
• Stormwater Calculator ( SWC) Background Information

Low Impact Development (LID) Cost Estimation Module

SWC Web Application 

Example Application: Hudson K-8 School, Birmingham, AL.

Interpreting Results 

Potential Next Steps

Case Study with Actual Costs: Buckingham Elementary School, Dillwyn, VA

Discussion & Questions 
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National Stormwater Calculator Website

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


What We Developed and Why?
A Stormwater Management (Green Infrastructure/LID) Design and 
Planning Tool

—To estimate post-construction urban stormwater runoff 
discharges

—Screening-level stormwater runoff reduction and cost analyses of 
various green infrastructure/LID practices, including:

• Green roofs, rain gardens, cisterns, etc. throughout the U.S.

Allow non-technical professionals to conduct screening level 
stormwater runoff for small to medium sized ( less than 1 - 12 
acres) sites

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

• Voluntary Stormwater Retrofits for private property owners

• Climate Resiliency Planning: Rockefeller Foundation’s 100 Resilient 
Cities (extreme storm events)

• Green Building Programs: LEED (U.S. Green Building Council) and 
Sustainable Sites Initiative stormwater credits 



Communities using the SWC
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• Northeastern Regional Ohio Sewer District (Cleveland, OH): 

•

—
—
—

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

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

Manatee County, FL
Baltimore, MD
Central Falls, RI 

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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Storm Water Management Model (SWMM)

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

• SWMM produces stormwater runoff estimates in the background of the 
SWC

Presenter
Presentation Notes
Calculator only considers localized overland surface flow on the site and does not model all hydrologic processes on a watershed scale.
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National Stormwater Calculator (SWC)
Desktop Application

Presenter
Presentation Notes
Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii
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SWC Mobile Web App

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

Presenter
Presentation Notes
Calculator only considers localized overland surface flow on the site and does not model all hydrologic processes on a watershed scale.

https://swcweb.epa.gov/stormwatercalculator
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LID Cost Estimation Module 
(Released May 2017):

• Intended Uses: 
—Planning level cost estimates (magnitude of costs 

between planning scenarios)

Limitations: 
—Doesn’t provide final construction 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)

Presenter
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LID Cost Estimation Module: 
Accounting for Uncertainty with Cost Estimates 

(Regression Cost Curves)

Co
st

Area

Presenter
Presentation Notes
The cost curves have been designed to provide a range of costs that bracket potential project costs usingthe three project design scenarios (simple, typical, or complex). Once an applicable design scenario hasbeen selected by the user, a cost range is obtained. This cost range is a necessary approach because itcommunicates to the user that there is uncertainty associated with the estimates.A simple design reports a range with the low curve value as the low end of the range and the typical curve value as theupper end of the range. A typical design similarly reports the range as the value determined from thetypical curve and complex curve values. The complex curve computes the difference between thecomplex and the typical and adds it to the complex value to produce the range representing thecomplex design scenario. The range for this scenario, therefore, has the complex curve value as thelower bound of the range and the difference between complex and typical curve values as the upperbound of the range. To facilitate the incorporation of the cost estimation procedure into the calculator,trend lines have been created for each curve and regression equations have been computed based onthe trend lines.
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LID Cost Estimation Module: 
evelopment of Regionalized LID/Green Infrastructure CostsD

• 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 (17 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  

Presenter
Presentation Notes




Release of SWC Web App
Sept. 2017
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*Web app link: https://swcweb.epa.gov/stormwatercalculator/

• 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

https://swcweb.epa.gov/stormwatercalculator/
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SWC Mobile Web App Application 
(Hudson K-8 School, Birmingham, AL)

Location:

Presenter
Presentation Notes
Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii
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Soil Runoff Potential:

Presenter
Presentation Notes
Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii
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Soil Infiltration Capacity:

Presenter
Presentation Notes
Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii
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Topography/Slope:

Presenter
Presentation Notes
Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii
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Historical Weather (precipitation & evaporation):

Presenter
Presentation Notes
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Climate Change Scenarios & Extreme Storm Events:

Presenter
Presentation Notes
Projected changes in annual precipitation show increases larger than natural variations in the north and smaller in the south.Increases in the frequency and intensity of extreme precipitation are projected across the entire region in both GCM and RCM simulations (Figure 18.6), and these increases are generally larger than the projected changes in average precipitation 
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Land Cover:

Presenter
Presentation Notes
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LID Controls:

Presenter
Presentation Notes
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Project Cost (Development Type):

Presenter
Presentation Notes
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Project Cost (Site Suitability):

Presenter
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Project Cost (Bureau of Labor Statistics Cost Region):
*Regional cost data available from Atlanta; 

Birmingham within 200 mile radius.
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Presentation Notes
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Results (Summary):
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Results (Capital Costs):

*Estimated project cost $85,548 (MS4 2016 Annual Report, City of Birmingham)

Presenter
Presentation Notes
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Results (Annual Maintenance Costs):

Presenter
Presentation Notes




Interpreting the Results 

• Informing next steps for finalizing costs of stormwater projects and 
construction plans/designs

•

—F

Comparing the relative magnitude of planning level costs for 
different stormwater management solutions

inding least cost option(s) while meeting performance goals
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—

• Comparisons may be made between national and regional cost 
estimates:

Using local knowledge in selection of regional BLS cost multipliers 

Presenter
Presentation Notes
100 miles from any of the 23 BLS regional centers distributed across the country



SWC Analysis:
Potential Next Steps 

• Sharing planning 
results with 
decision-makers

•
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• Applying for 
funding

Developing 
construction 
plans/designs

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

Presenter
Presentation Notes
Pigtown Main Street, the host location for the grant announcement, is one of the 20 grant recipients. This $75,000 grant will address a critical need to reduce the amount of stormwater entering storm drains, thereby reducing the amount of stormwater carrying pollutants into the Baltimore Harbor, which has a goal to be swimmable and fishable by 2020. Pigtown Main Street, $75,000          �Construction of Green Infrastructure – Washington Boulevard Green Infrastructure Project�Baltimore City, MD�To install bioretention facilities and pedestrian enhancements along a major street in the neighborhood, Washington Boulevard. The improvements will reduce stormwater runoff and improve quality of life through traffic calming and improved walkability.

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


Case Study with Actual Costs:  
Buckingham Elementary School, Dillwyn, VA
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Site Characteristics:

LID Controls:

Cost Summary: Estimated VS. Actual:

Google, 2016

Presenter
Presentation Notes
Five case studies were conducted across the country: Mission, KS (Metcalf Avenue Permeable Pavement), Portland, OR (Ramona Apartments EcoRoof and Multnomah Building Green Roof), Chesterland, OH (Chester Township Gun Supply), and Dillwyn, VA (Buckingham Elementary School). 3 out of 5 case studies had actual capital costs that fell within the estimated capital cost ranges from the SWC. 



Training and Outreach Materials: 
User’s Guide & Fact Sheet

32http://www2.epa.gov/water-research/national-stormwater-calculator

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


Discussion and Questions
Thank You!

Jason Bernagros 
Landscape Architect
U.S. EPA Office of Research and Development (ORD)
(202) 566-1671
bernagros.jason@epa.gov

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

Contact: SWC@epa.gov
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mailto:lape.jeff@epa.gov
https://www.epa.gov/water-research/national-stormwater-calculator
mailto:SWC@epa.gov


SWC:
Site Parameters and Embedded GIS 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

34


	Slide Number 1
	Slide Number 2
	Outline
	Slide Number 4
	What We Developed and Why?
	Potential Applications
	Communities using the SWC
	Storm Water Management Model (SWMM)
	Slide Number 9
	SWC Mobile Web App
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Release of SWC Web App�Sept. 2017
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Interpreting the Results 
	SWC Analysis:�Potential Next Steps 
	Case Study with Actual Costs:  �Buckingham Elementary School, Dillwyn, VA
	Training and Outreach Materials: �User’s Guide & Fact Sheet
	�Discussion and Questions� Thank You!
	SWC:�Site Parameters and Embedded GIS Data-sets

