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National Stormwater Calculator (SWC)

https://www.epa.gov/water-research/national-stormwater-calculator

https://www.epa.gov/water-research/national-stormwater-calculator


What is the SWC?

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

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

—Model post-construction urban stormwater runoff discharges
• Effects of alternative GI controls 
• Effects of changes in weather/climate 

—Allow non-technical professionals to conduct screening level 
stormwater runoff for small to medium sized ( less than 1 - 12 
acres) urban sites
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Storm Water Management Model 
(SWMM)

• SWMM: A dynamic 
rainfall-runoff 
simulation model for 
long-term simulation 
of runoff quantity. Is 
an industry standard 
for urban stormwater 
modeling. 

• 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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SWC
Web Application

https://swcweb.epa.gov/stormwatercalculator/

Presenter
Presentation Notes
Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii


https://swcweb.epa.gov/stormwatercalculator/


SWC:
Site Parameters and Embedded Data-sets

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

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

evapotranspiration
• Land-Cover/Use: Menu driven by user  
• LID Practices & Costs: Menu driven by user 
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SWC Application: 
Northeast Ohio Regional Sewer District (NEORSD)Green Infrastructure Grants 

Program Kamm’s Corners Public Parking Lot Retrofit Project

• SWC used by grant applicants for quantifying stormwater runoff reductions 
of proposed projects

https://neorsd.maps.arcgis.com/apps/Shortlist/index.html?appid=efd0ff60d52f
4860978c5bb4098cb3d9

Presenter
Presentation Notes
https://neorsd.maps.arcgis.com/apps/Shortlist/index.html?appid=efd0ff60d52f4860978c5bb4098cb3d9 

https://neorsd.maps.arcgis.com/apps/Shortlist/index.html?appid=efd0ff60d52f4860978c5bb4098cb3d9


SWC Analysis:
Project Location 
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SWC Analysis: 
Soil Type: Rainfall Runoff Potential 
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SWC Analysis: 
Soil Drainage (infiltration rate) 
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SWC Analysis: 
Topography
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SWC Analysis:  
Historical Precipitation & Potential Evapotranspiration 
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Presenter
Presentation Notes
Calculator links to the EPA BASINs catalog of ~8,000 National Weather Service precipitation stations. Retrieves hourly time series of precipitation. Average annual precipitation show for the period of record. 

Calculator uses monthly potential evaporation derived from BASINs catalog of ~5,2300 meteorological stations with precipitation and air temperature data (use Penman-Monteith method). 





SWC Analysis: 
Existing Land Cover
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SWC Analysis: 
Extreme Weather Impacts: State of Ohio – 2019    
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NOAA State Climate Summaries: 
https://statesummaries.ncics.org/chapter/oh/

Presenter
Presentation Notes
National Climate Assessment for the Ohio and Midwest 

https://statesummaries.ncics.org/chapter/oh/ 
Frankson, R., K. Kunkel, S. Champion and D. Easterling, 2017: Ohio State Climate Summary. NOAA Technical Report NESDIS 149-OH, September 2019 Revision, 4 pp. 

Ohio has experienced a dramatic increase in the number of heavy rain events, with the past 24 years having the highest levels on record since the historic peak from 1910 to 1914. Source: CICS-NC and NOAA NCEI.

Projections of future climate use analyses of data from the Coupled Model Intercomparison Project Phase 5 (CMIP5). Such analyses are included in the statewide temperature time series for both higher and lower emissions pathways, as well as maps depicting projected changes in annual or seasonal precipitation under a higher emissions pathway. 

Summary: https://scenarios.globalchange.gov/sites/default/files/NCA-MW_Regional_Scenario_Summary_20130517_banner.pdf 

Precipitation • CMIP3 models simulate the greatest increases in annual mean precipitation for the far north, while indicating a decrease for the southwestern corner of the region. Seasonally, NARCCAP models generally simulate increases in precipitation in winter, spring, and fall, but decreases in summer. • The range of model-simulated precipitation changes is considerably larger than the multi-model mean change for both the high and low emissions scenarios, meaning that there is great uncertainty associated with precipitation changes in these scenarios. • NARCCAP simulations indicate increases in the number of wet days (precipitation exceeding 1 inch) for the entire Midwest region, with increases of up to 60%. The largest changes are seen in the states bordering Canada. These increases are statistically significant in northern parts of the region (see figure). • Statistically significant decreases in the number of consecutive dry days (precipitation of less than 0.1 inches) are also simulated for northern areas. However, simulations indicate an increased number of dry days for southern portions of the region


https://statesummaries.ncics.org/chapter/oh/


Extreme Weather Scenario Data: 
U.S. EPA’s Climate Resilience Evaluation & Awareness Tool (CREAT) 2.0 

16https://creat.epa.gov/creat/

• Climate scenarios derived from a range of outcomes of the World Climate Research 
Programme’s CMIP3 multi-model dataset.

• Contains a database of climate change effects across the US localized to a grid of 
0.5 degrees in latitude and longitude (about 30 by 30 miles). 

Presenter
Presentation Notes
Source data is from CREAT 2.0 (Climate Resilience Evaluation & Awareness Tool) 

The scenarios were derived from a range of outcomes of the World Climate Research Programme’s CMIP3 multi-model dataset (Meehl et al., 2007). 
The results have been statistically downscaled to a regional grid that encompasses each of the calculator’s rain gage and weather station locations. 

CREAT 2.0 contains a database of climate change effects across the US localized to a grid of 0.5 degrees in latitude and longitude (about 30 by 30 miles). 


https://creat.epa.gov/creat/


SWC Analysis: 
Climate Change Scenarios & Extreme Storm Events 
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• CREAT 2.0 regional grid results 
encompass each of the SWC’s rain gage 
and weather station locations. 

Presenter
Presentation Notes
The scenarios were derived from a range of outcomes of the World Climate Research Programme’s CMIP3 multi-model dataset (Meehl et al., 2007). 
Projections for each scenario are available for two different future 30-year time periods: near term (2020-2049) and far term (2045 – 2074). 
The results have been statistically downscaled to a regional grid that encompasses each of the calculator’s rain gage and weather station locations. 






SWC Analysis:  
Baseline Results 
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LID Controls: 
Fact Sheet
Kamm’s Corners Public Parking Lot Retrofit Project (NEORSD) 
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https://gis2.neorsd.org/storymap/SW_GIG_GRANTS/GIG_2014CURRENT/2018kamms.png

Presenter
Presentation Notes
Fact Sheet - (NEORSD )Green Infrastructure Grants Program Kamm’s Corners Public Parking Lot Retrofit Project
https://gis2.neorsd.org/storymap/SW_GIG_GRANTS/GIG_2014CURRENT/2018kamms.png

https://gis2.neorsd.org/storymap/SW_GIG_GRANTS/GIG_2014CURRENT/2018kamms.png


SWC Analysis:  
LID: Redevelopment Project 
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SWC Analysis:  
Runoff Reduction Results
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Estimated runoff reduction of 17.43 inches/year ~ 690,457 gal./year



SWC Analysis:  
Runoff  Results: Extreme Storm Events
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Discussion and Questions
Thank You!

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

Jason Bernagros 
P: (202) 566-1671
E: bernagros.jason@epa.gov
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