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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 

• Live Demo: Brookfield Elementary School, Oakland, CA
• 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


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) 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

Presenter
Presentation Notes
Clockwise



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

Presenter
Presentation Notes
Tell us what kind of a user you are via submitted profiles, notes, questions etc. 




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)

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

• LID/Green Infrastructure Design Competitions: Campus EPA RainWorks
Challenge



SWC Application(s):
Brookfield Elementary School?
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• Reduce localized flooding caused by drainage from highway

• Improve playground area: safe access 

• Others?
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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 

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





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

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




13

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 

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




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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Presenter
Presentation Notes
National Climate Assessment for the Southeast 
http://nca2014.globalchange.gov/report/regions/southeast 
Projections of future precipitation patterns are less certain than projections for temperature increases. Because the Southeast is located in the transition zone between projected wetter conditions to the north and drier conditions to the southwest, many of the model projections show only small changes relative to natural variations. However, many models do project drier conditions in the far southwest of the region and wetter conditions in the far northeast of the region, consistent with the larger continental-scale pattern of wetness and dryness



Climate Change Scenario Data: EPA’s CREAT 2.0 
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https://creat.epa.gov/creat/

Presenter
Presentation Notes
Source data is from CREAT 2.0 (Climate Resilience Evaluation & Awareness Tool) 
National Climate Assessment for the Southeast 
http://nca2014.globalchange.gov/report/regions/southeast 
Projections of future precipitation patterns are less certain than projections for temperature increases. Because the Southeast is located in the transition zone between projected wetter conditions to the north and drier conditions to the southwest, many of the model projections show only small changes relative to natural variations. However, many models do project drier conditions in the far southwest of the region and wetter conditions in the far northeast of the region, consistent with the larger continental-scale pattern of wetness and dryness

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


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

23http://nca2014.globalchange.gov/report/regions/southeast

Presenter
Presentation Notes
National Climate Assessment for the Southeast 
http://nca2014.globalchange.gov/report/regions/southeast 
Projections of future precipitation patterns are less certain than projections for temperature increases. Because the Southeast is located in the transition zone between projected wetter conditions to the north and drier conditions to the southwest, many of the model projections show only small changes relative to natural variations. However, many models do project drier conditions in the far southwest of the region and wetter conditions in the far northeast of the region, consistent with the larger continental-scale pattern of wetness and dryness

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

Presenter
Presentation Notes
~25% IS estimated 



SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Low Impact Development Controls (LID), Infiltration Basin
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Presenter
Presentation Notes
. 

.9 acres of IS treated. 



SWC Analysis: Wares Creek, 14 St. W. – 9 St. W.
Low Impact Development Controls (LID): Pre-treatment 
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Presenter
Presentation Notes
. 

.9 acres of IS treated. 



SWC: Cost Estimation Module

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

planning scenarios)
• Limitations: 

—Not final construction costs
—Not lifecycle 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 

Presenter
Presentation Notes
Data were downloaded for appropriate PPI variables that had sufficient recording periods (>20 years).  A period of record of 20 years was used to assure that adequate BLS data was available to statistically represent the fit of the model to estimate the current and historic national variability reported via RS Means indices.

Because of online accessibility, the SWC can obtain BLS data “real-time” during processing, as currently done with soil, precipitation, and evapotranspiration data. 



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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Presenter
Presentation Notes

Map of BLS Regional Centers Used for Computing Regional Multipliers (Multiplier for each Regional Center applied within 100-mile radius - blue circles, National value of 1 used otherwise -yellow areas)

BLS data to compute regional cost adjustment factors and allows you to choose from 4 computed factors as follows:

National – this is the default selected value if your site is more than 100 miles from any of the 23 BLS regional centers distributed across the country

Other – select this if you want to specify you own regional cost adjustment factor

Nearest 3 BLS Regional Centers – arrange in ascending order of distance from your site, you have the option of selecting one of the 3 nearest BLS Regional Centers. 

Click on Cost Region for a map of the BLS Centers (see Figure 12). Regional cost multipliers for each Region are selected as the default multiplier for areas within a 100-mile radius of the regional center (see light blue circles in Figure 12). Areas that are not within a 100-mile radius of any regional center are assigned a default National value of 1 (see yellow areas in Figure 12). You can override the default selection by selecting one of the 3 closest regions to your location from the Cost Region combo box. 




SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Runoff Reduction Results
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Presenter
Presentation Notes
gals/year managed. 




SWC Analysis: Wares Creek, 14th St. W. – 9th St. W. 
Runoff  Results: Extreme Storm Events
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Presenter
Presentation Notes
There are some slight changes between the median change scenario and the no change scenario results for Extreme Storm Events runoff results. 




SWC Analysis: Wares Creek, 14th St. W. – 9th St. W.
Capital Costs Summary 
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Cost Range: $7,761 -$19,390 

Presenter
Presentation Notes

The final report produced by the calculator shows estimates of probable LID construction and maintenance costs. Tables and charts show construction and annual maintenance costs applied to the site. Site complexity and suitability variables that affect costs and the cost regionalization option selected by the user are shown along with the results. All costs are presented as a range. Note that if a baseline scenario is provided, the Calculator shows the differences in costs between the baseline scenario and the current scenario. Error bars are used to indicate the size of the cost range computed for each LID control. Similarly, Figure 22 shows a tabular representation of the annual maintenance costs while Figure 23 shows a graphical representation of the annual maintenance costs. 




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

Presenter
Presentation Notes
The final report produced by the calculator shows estimates of probable LID construction and maintenance costs. Tables and charts show construction and annual maintenance costs applied to the site. Site complexity and suitability variables that affect costs and the cost regionalization option selected by the user are shown along with the results. All costs are presented as a range. Note that if a baseline scenario is provided, the Calculator shows the differences in costs between the baseline scenario and the current scenario. Error bars are used to indicate the size of the cost range computed for each LID control. Similarly, Figure 22 shows a tabular representation of the annual maintenance costs while Figure 23 shows a graphical representation of the annual maintenance costs. 




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




Climate Resiliency Planning Application

37http://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


Live Demo: 
Brookfield Elementary School, Oakland, CA
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Presentation Notes
Open Project File



Mobile Web App Development: 
Public Release Expected in Fall 2017
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Presenter
Presentation Notes
Agile development process with existing user base (major types of users). 



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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