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Outline
U.S. EPA National Stormwater Calculator

• Stormwater Calculator Background Information
• Using the Calculator: Manatee County, FL (May 2017 

Application)
• Potential Applications
• Example Application: 

• U.S. Climate Resilience Toolkit 
• Development of Mobile Web Application 
• Discussion & Questions 



About The Presenter 

https://www.epa.gov/sciencematters/meet-epa-scientist-jason-berner

https://www.epa.gov/sciencematters/meet-epa-scientist-jason-berner


Typical Urban Stormwater Impacts
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• Water Quality: nutrient and 
insecticide runoff, fecal coliform 
bacteria, leading to impaired waters 
and beach closures

• Hydrologic, Geomorphic, and 
Biological: flooding, stream bank 
erosion, impaired aquatic habitat, 
and sewer overflows

• Flooding: transportation 
infrastructure and private property 
damages 



National Stormwater Calculator Website

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

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


Training and Outreach Materials: User’s Guide & Fact Sheet
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What Have We Created and Why?
• Stormwater Management (Green Infrastructure/Low Impact Development 

(LID)) Design and Planning Tool

—Model post-construction urban stormwater runoff discharges

—Allow for screening-level analysis of various green infrastructure practices, 
including planning level costs (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



Who We Created the Calculator for…
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• Local planners
• Land developers
• Landscape architects
• Homeowners, etc.

…to assist meeting stormwater design and planning    
goals or requirements



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

• Voluntary Programs: LEED (US Green Building Council) and Sustainable 
Sites Initiative stormwater credits 

• Climate Resiliency Planning: Rockefeller Foundation’s 100 Resilient Cities 

• LID/Green Infrastructure Design Competitions: Campus RainWorks
Challenge, DC Water Green Infrastructure Challenge, etc.
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Storm Water Management Model (SWMM)

• Calculator 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 
Stormwater Calculator 



Runoff Modeling: 
SWMM-National Stormwater Calculator (SWC) Relationship

Hydrology
Water Quality

Hydraulics
SWC



SWC:
Site Parameters and Embedded GIS 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 & 

evaporation
• Land-Cover/Use: user provided
• LID Practices (*new costing module available*): 

user provided
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National Stormwater Calculator (SWC)
Desktop Application
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SWC Application: 
Manatee County, FL 

Building Blocks: Green & Complete Streets (May 2017)
• Assessment goals: 

—Cost estimates for 
transportation-
based stormwater
projects 

—Stormwater runoff 
reduction estimates

—Flood reduction 
benefits

• Community training 
goal: 
—Increase knowledge 

about stormwater
project planning 



SWC Analysis for Manatee County, FL:
Potential Stormwater Management Areas (Wares Creek, 14th St. W. – 9th St. W.)
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Project Location 
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Soil Rainfall Runoff Potential 
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Soil Drainage 
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Topography
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Historical Precipitation
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Historical Evaporation
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Climate Change Scenarios
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Climate Change Scenario Data: EPA’s CREAT 2.0 
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https://creat.epa.gov/creat/

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


SWC Cost Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Climate Change Impacts for the Southeast 

24http://nca2014.globalchange.gov/report/regions/southeast

http://nca2014.globalchange.gov/report/regions/southeast


SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Existing Land Cover
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~25% 
Impervious 
Surface



SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Low Impact Development Controls (LID), Infiltration Basin
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SWC Analysis: Wares Creek, 14 St. W. – 9 St. W.
Low Impact Development Controls (LID): Pre-treatment 
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SWC: Cost Estimation Module

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

planning scenarios)
• Limitations: 

—Not final construction costs
—Not lifecycle costs (gives annual O & M costs, not replacement 

costs)
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Development of Regionalized 
Low Impact Development/Green Infrastructure Costs
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• Utilization of Bureau of Labor Statistics (BLS) Data for regional costs
— Outputs of service, construction, utilities, and other goods producing entities

• Examples include: concrete storm sewer pipe, construction sand and gravel, 
etc.

—Regional/city data (23 major US cities)
• Examples include: fuels and utilities, energy, and diesel fuel 



SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
LID: Redevelopment Project 
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
LID: Site Suitability (Moderate)
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
LID: US Bureau of Labor Stastics Regional Cost Centers
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Runoff Reduction Results
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Runoff  Results: Extreme Storm Events
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SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Capital Costs Summary 
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Cost Range: $7,761 -$19,390 



SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Annual Maintenance Costs Summary 
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Cost Range: $263 - $9,542 

O&M Costs 
of Existing 
Stormwater
Ponds For 
Project Area:
$300 –
$3,084.9



Interpreting the Results 

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

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

• Comparisons may be made between national and regional cost estimates:
—Using local knowledge in selection of regional BLS cost multipliers 

• Other nearby cities: Atlanta, Houston, etc. 
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Climate Resiliency Planning Application

38http://toolkit.climate.gov/case-studies/improving-water-quality-dealing-first-inch-rain

http://toolkit.climate.gov/case-studies/improving-water-quality-dealing-first-inch-rain


Mobile Web App Development: 
Public Release Expected in Fall 2017
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Live demonstrations at WEFTEC 2017 Stormwater Pavilion, Oct. 2 - 3 (Chicago, IL)



Discussion and Questions

Thank You!

Jason Bernagros (Berner)
Landscape Architect

Office of Research and Development (ORD)
U.S. Environmental Protection Agency

Washington, DC 20460
berner.jason@epa.gov

(202) 566-1671

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
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