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Webinar Summary

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: 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.

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



https://www.epa.gov/water-research/green-infrastructure-modeling-toolkit

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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Presentation 5

National Stormwater Calculator (SWC): swcis 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
guality of a site.

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 lllinois at Urbana-Champaign.

Contact: bernagros.jason@epa.gov
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\""’EPA Outline

U.S. EPA National Stormwater
Calculator (SWC)

e Stormwater Calculator Background
Information

e Low Impact Development (LID) Cost
Estimation Module

e SWC Web Application
e Example Application: Northport, Ml
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National Stormwater Calculator

Register now for a free webinar on January 21, 2018 that will provide a demonstration and introduce new features.

Tool to help control runoff and promote the natural movement of water
EPA’s Mational Stormwater Calculator (SWC) is a seftware application that estimates the

annuzl amount of rainwater and frequency of runoff from 2 zpecific site. Estimates arz bazed
on local zoil conditionsz, land cover, and hiztoric rainfall records. It iz designed to be uzed by EPA's National Stormwater ...

snyone interested in reducing runeff from a property, including site developers, landscape

architects, urban planners, and homeowners.

The SWC acceszes seversl nationsl dstabaszes that provide soil, topography, rainfall, and
evaporation information for 3 chosen site. The user supplies information about the site’s land
cover and selects low impact development [LID) controls they would like to use. The LID

contrels include seven green infrastructure practices.

Access the

Mobile Web App

Green Infrastructure as Low Impact Development Controls +
Capabilities +
Real-World Applications +
Software and Documentation +

http://www?2.epa.gov/water-research/national-stormwater-calculator
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\e’EPA 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

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

e 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



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

e Voluntary Stormwater Retrofits for private property owners

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

e Climate Resiliency Planning

e LID/Green Infrastructure Design Competitions: Campus RainWorks
Challenge, DC Water Green Infrastructure Challenge, etc.



wEPA | Communities Using the SWC

* Northeastern Reglonal Ohno Sewer District (Cleveland, OH):

me » Stormwater » Green Infrastructure Grant Program

Green Infrastructure Grant Program

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

e EPA’s Green & Comglete Streets Bunldmg Blocks Pro ram
Recipients (2016- 2017): e "

* Manatee County, FL
e Baltimore, MD
e 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

Training and Outreach Materials:
User’s Manual and Fact Sheet
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Storm Water Management Model (SWMM)

Version 5.1.012 with Low Impact
Development Controls

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

SWMM runs in background of Stormwater Calculator

11
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Desktop Application

Overview Lm|szE|swmﬁ |TM|P{% i |mm|mw|mm|mcm¢|m

Welcome to the EPA National
Stormwater Calculator (‘

© @ | Road”
LN,

This calculater estimates the amount of
stormwater runcff generated from a land =
parcel under different development and "
control scenarios over a long-term period
of historical rainfall.

-

The analysis takes into account local soil
conditions, topography, land cover and
metecrology. Different types of low impact
development (LID) practices can be
employed to help capture and retain rainfall
on-site, Localized climate change scenarios
can also be analyzed.

Site informatien is provided to the
calculator using the tabbed pages listed
above, The Results page is where the site's
runoff is computed and displayed.

This program was produced by the L5,
Environmental Protection Agency and was
subject to both internal and external
technical review. Please check with local
authorities about whether and how it can
be used to support local stormwater
management geals and requirements.

ion  © 2014 Nokia

Release 1.1.0.0

Select the Location tab to begin analyzing a new site. Analyze a Mew Site  Save Current Site Bt : 12




Directions

1| Bring your site inta view on the map and
- then mark its exact locaion by clicking the I
mouse polnter over it or entening your

Use this polygon drawing tool fo draw your
@ project area on the map

Search by addiess or 2ip code:

Q, Enler an address or zip code <

Emier number of acres for your sife:

Ve ¢ i v
e | MNITEgTATES“m

_'waurr' [N

wm"-“r"

amz | «

Web App Link: https://[swcweb.epa.gov/stormwatercalculator
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\“"’EPA LID Cost Estimation Module

e Intended Uses:

e Planning level cost estimates (magnitude
of costs between planning scenarios)

e Limitations:
e Doesn’t provide final construction/build
costs

e Doesn’t provide lifecycle costs (gives
annual operation and maintenance (O &
M) costs, not replacement costs)

e Regional costs not available for all areas of
the US (many of the Western states)
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A

LID Cost Estimation Module:
Site Complexity Effects on Costs

P T—

New vs. existing
development

(Pretreatment)
Outflow and
overflow discharge
safety constraints

Equipment
accessibility

Slope for LID control
placement

Soil infiltration rate

Safe & unconstrained

Easy access

Flat to moderately
flat (0 — 4%)

High infiltration
(HSG: A)

Existing

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

Fairly easy

Moderately flat
(4-7%)

Moderate infiltration
(HSG: B)

Existing

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

Difficult access

Steeper slope
(greater than 7%)

Low infiltration
(HSG: Cand D)

15



Cost

LID Cost Estimation Module:
Accounting For Uncertainty (Regression Cost Curves)

» Complex design range

» Typical design range

> Simple design range

16



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

e 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

17



wEPA 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)
e Save it as a “favorite” website

Requires a live Internet connection

Search by address or zip code:

Chicago, IL

Enter number of acres for your site:

6

W W Lower Wacker Dr

W Haddack P
ik

< O L

Example views from smartphone and tablet
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* Location: Bing Maps

e Soils: NRCS SSURGO (web service)

e Slope: NRCS SSURGO

e Hydraulic Conductivity: NRCS SSURGO

* Precipitation and Temperature: National Climate Center
(NCDC)-NOAA (EPA’s BASINS Model)

e Evaporation: Calculation based on meteorological data

e Climate Change Future Scenarios: Precipitation &
evaporation (EPA’s CREAT 2.0)

e Land-Cover/Use: User provided

 LID Practices (*new costing module available*): User
provided

19



wEPA

SWC Web App Application:
Northport, Ml

\%E% Mational Stormwater Calculator

NEW SAVE OPEN RESOURCES CONTACT

BZ0THERE 8 7017 Microsofl Corporafion - Avaiable Exclusively by DigialGlobe

20



EPA [N SWC Web App Application:
Northport, Ml

agonaba Street




wEPA \ Soil Runoff Potential

SAVE OPEN O CONTACT

(2 )
\" A National Stormwater Calculator

Directions

Select a soil type and runoff potential from the
choicas listed or by chcking a shaded region of
the map to select its value.

B 217 HERE  © 2017 Microsoft Corporation  Avsdable

22



Soil Infiltration Capacity

(e
\"Em National Stormwater Calculator

B Y ke @

Ee%®Q 9D

Directions

Enter your own conductivity value directhy
into the input field below or click a shaded
region on the map to select its conductivity
value. If you leave the edit box blank, the
default conductivity associated with the

NEW SAVE OPEN S CONTACT

100 feet 25 m

B 2017 HERE . © 2017 Microsoft Corporation . Available Exclusively by DigitaiGlobe
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Topography/Slope

EPA National Stormwater Calculator

Directions

Select a slope from the cheices listed below or
click & shaded region on the map to selectits
value.

B b ke <© KL

9

B Hide topography data

fjo Fat @ s
@ Woderately Flat (5% Siope)
® Moderately Steep (10% Siope)
@ Steep (Above 15% Slope)

T B
O

£ o

100 feet 25m

B 2017 HERE @ 2017 Microsoft Corporation - Avaiiable Exclusvely by DigitaiGlobe
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Directions

Select a rain gage location fo use as a
source of hourly rainfal data and 3
weather stafion fo use as a source for

Rainfall Information:

Record Starl Date: 1387/05/31
Record End Date: 2006/12/31
Annual Rainfall: 32.17

Historical Weather
(Precipitation & Evaporation)

. 4 Wrezel 4
LY
=) ] 4 (ou
- .
¥ |
A SR O
: W )
Lestiille ' © ' §
3 e
B "L Ty ™
ﬂfﬁ e » B &rites. =
L)
i Cottar i
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<EPA

Climate Change Scenarios &
Extreme Storm Events

B Download Chapter
L

AVERAGE PRECIPITATION HEAVY PRECIPITATION

WETTEST 5-DAY TOTAL ~ CONSECUTIVE DRY DAYS

oo
11N

d during the

Difference in Number of Days

26



Climate Change Scenarios &
Extreme Storm Events

Lo

(]

7 Em National Stormwater Calculator NEW SAVE OPEN RESOURCES CONTACT

©
o
©
A

V!

Climate Change
Percentage Change in Monthly Rainfall for Far Term Projections

Di ) >
—w— Hot/Dry Median ‘Warm/Wet
Helpful Resources v 40 ‘ |
()) Scenarios for Climate Assessment and Adaptation - Regions § 20 ‘ +
]
W GlobalChange.gov - Regions & Topics ég . I : » 4
@ @ US Environmental Protection Agency - Future of Climate Change % Y I /
o=
World Climate Research Programme E -20 =
&
Select a future climate change scenario to apply: Jan o Mar ror May o dul g Sep oo Now bec
q':ﬁi{-’ Month
2 No Change
= 2 Hot/Dry . . N
] Annual Max. Day Rainfall (inches) for Far Term Projections
® Median Change
O Warm/Wet
M HotDry —#— Median —A— Warm/Wet —@- Historical

Select the time period to which the climate change scenario applies:

Near Term (2020 - 2049)
® Far Term (2045 - 2074)

Save charls as PDF

Rainfail (inches)

30 50 100
Return Period (Years)
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SEPA

Land Cover

sl
ﬁm National Stormwater Calculator

® | Bird's eye~

=

SAVE

OPEN

RESOURCES

CONTACT
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LID Controls

Directions

I

Disconpection ([ I

Rain Huvesting (| E—

RsinGadens | E—

GreenRools ([ E—

Streot Planters QU NI

o o—
 Sizing

SAVE OPEN RESOURCES

Permeable Pavement

J Confinucus Fermeable Favement systems aie excavated areas filed win gravel and paved over with 2 porous concrete o asphal mix

Madular Block systems are similas except that parmeatie biock pavers are used ingtead

narmally all rainfall will Inmediately pass through the pavement inba the graved storage layer below f where i can Infitrate 52 natural rates
irve sod

s are wsually 4 10 & Inches in nelght whie the gravel storage |ayer s typicalty & fo 78 inches high
The Capture Rabo is the perceat of 1he reated anca (srect or parking o1 hat 15 replaced wiih permeasie pavement.

Leam Mo

Pavement Thickness
Gravel Layer Thickness

% Capture Ratio

¥ Pre-Treatment

CONTACT

29
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Project Costs:
Development Type

nal Stormwater Calculator

Directions

Verify cost estimation variables below. Click
on each optien to leam more

Choose your Cost Region
Cost Region

Milwaukee(190.0 miles)

NEW SAVE

=

Re-Development

Re-Development 5 construction that Is a change In existing development (land cover, land
use, or similar development alteration) which requires new or aiteration of existing
stormwater management facilities

Costs of removal, decommissioning, or alteration of existing structures or additional (new)
infrastructure is typically required to connect existing structures and results in costs that are
greater than what would be anticipated with a new development site.

Ry » A - .  arter
Re-development and extensive retrofit costs are typically higher than new development
cosls because existing struclures might have 1o be removed or new struclures may be
required but may not be located in a preferred location.

Selecting “Re-development” on the "Project Cost” tab of the National Stormwater Calculator
influences the site complexity, and shifts the costs towards a higher complexity cost
estimation

Re-development combined with information on site suitability, topography, and soil drainage
determines whether complex, typical, or simple cost curves apply. See User Guide for more
information.
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n . Project Costs:
<EPA . Site Suitability

()

’Em National Stormwater Calculator SOURCES CONTA

V'l

3. - th —~ S

Moderate Site Suitability

Directions

b ke @

Site suitability is a measure of construction feasibility and includes factors such as
topography, soil type, slope, and other physical features that might result in higher

Verify cost estimation variables below. Click implementation costs.

on each optien to leam more

B

Moderate site suitability refers to sites thal have several of the following characterislics:

» Few physical obstructions,

0

Choose a Project Type el » Few utility conflicts,

= Other features that may make construction of stormwater management infrastructure

@ a challenging and likely more costly. but less than a site with poor site suitability
- Re-Development

® New Dovelopment

Chaose your Site Suitabilt

® poor

O Modetate

® Excelient

Choose your Cost Region

Sites determined to have moderate suitability for LID practices may result in higher costs
Cost Region B because of the potential need for additional excavation, accommodation for physical
obstructions including utilities, required retaining walls, moderately challenging access,
limited dewater, the addition of engineered or custom media blends, or need to address
geotechnical or groundwater concems.

E eI B

Selecting "Site Suitability - Moderate” on the “LID Controls™ tab of the MNational Stormwater
Cailcuiator influences the site complexity, and may shift the costs towards a higher
complexity cost estimation compared o

Moderate site suitability combined with information on development type, fopography, and
soil drainage determines whether complex, typical, or simple cost curves apply. See User
Guide for more information.
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o EPA \ Project Costs:
Y/ .. Bureau of Labor Statistics Cost Region

(2 )
\"Em National Stormwater Calculator OURCES CcOl

p

Cost Regions

Directions Your “region” has been determined from the Location tab. Using data from the Bureau of

Labor Statistics (BLS) a multiplier has been computed representing the refative regional
Verify cost estimation variables below. Click A  ciffer=nces in costs for your nearest region (unless “National® is shown) compared to
on each opticn to leam more. National costs. Three regions are reported from 20 of the major cities for which BLS data is
f  available. Users can select another region or select “Mational” to apply a multiplier of 1
rep g a national average. If you prefer to apply your own multiplier, select “Other
and enter the multiplier in the Regional Multiplier field (a multiplier =1 would adjust above
the National average, while a multiplier < 1 would adjust below the National average). The
default multiplier for your region is shown in the Regional Mulliplier box. The light blue
circles in the figure below represent areas within a 100-mile radius of each major city. See
User Guide for more information.

© Moderate
® Excelient

Choose your Cost Region
Cost Region

;aukee(190.0 miles)




Results Summary

National Stormwater Calculator NEW SAVE OPEN RESOURCES CONTACT

0 Results
= Directions v Current Scenario Baseline Scenario "
‘_O Annual Rainfall: 34.96 inches Annual Rainfall: 34.96 inches
¢ Options: @ Funch @ iaion ® Furst @ ifrscon
@ Evaporaton @ Evaporaton
& Years to Analyze:
- O ‘
®@ Event Threshold:
é}ﬂ 0.1 ‘
qlﬁ*:‘-l [J Ignore Consecutive Days i Gannt el
Average Annual Rainfall (inches) 3495 3406
@ Average Annual Runoff (inches) 34 18.13
Actions: ==
Days per Year With Rainfall 14522 14522
iﬂﬂ Days per Year With Runoff 104 84 10484
Refresh Resulis
Percent of Wet Days Redained 29.27 2927
Smallest Rainfall w/ Runoff (inches) 0.01 0.01
R Largesi Rainfall wio Runoff (inches) o007 oar
Reports:
Max Rainfall Retained (inches) 222 1.03
() Site Description
@ Summary Results
() Rainfall / Runoff Events
() Rainiall / Runofi Exceedance Frequency
) Rainfall Retention Frequency
() Runoff Contribution by Rainfall Percenile
() Extreme Event Rainfall / Runoff
() Cost Summary
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Results: Costs Summary

NEW SAVE OPEN RESOURCES CONTACT

® Directions > Cost Summary =
St
Tabular View | Graphical View
O Options: . . .
8 Estimate of Probable Capital Costs (estimates in 2016 US.$)
Years to analyze: LD Control  Drainage Area%  Has Pre- Current Scenaric Baseline  Difference (C - B)
A\ Type Treatment? () Scenario
10
(B)
> Current Baseline Current Baseline Low  High  Low High Low  High
Event threshold (inches):
o Disconnection 0 0 No Mo 50 50 0 %0 30 50
@(,) [ oo l Raimwater 0 0 No No s0 50 0 30 50 50
Harvesting
(] Ignore Consecutive Days Rain Gardens 10 0 Yes Mo S4867 $9329 S0 S0 54867 59329
& : . Green Roofs 0 ] Ho Mo S0 30 0 3 30 S0
Actions:
Street 55 ] Ne Mo S8766 523274 S0 S0 $B766 523274
'H*I’ Planters
. Infiltrafion 0 ] No Mo S0 50 0 s 30 S0
Actions: Basins
Permeable 20 [] Yes Mo $12761 $17.391 80 S0  $12761 $17,391
Refresh Results Pavement
hﬂl Total 85% 0% $26,394 $49954 S0 $0  $26,394 $40,994
Reports: ; . . .
) ) Estimate of Annual Probable Maintenance Costs (estimates in 2016 US )
() Site Description
) Summary Results LID Control Type Current Scenario (C) Baseline Scenario (B) Difference (C - B)
) Rainfall / Runoff Events Low High Low High Low High
() Rainfall / Runoff Exceedance Frequency Disconnection 50 50 50 50 50 50
() Rainfall Retention Freguency . )
Rainwater Harvesting S0 50 30 30 30 50
(» Runofi Coniribution by Rainfall Percentile
) Exirems Event Rainfall / Runoff Rain Gardens 550 51.218 50 50 550 51.218
@ Cost Summary Green Roofs S0 30 30 50 50 50
Street Planters 5103 52439 30 50 5103 52439
Infiltrafion Basins S0 30 50 50 50 50
Permeable Pavement s131 5714 50 50 5131 5714
Total §284 $4,3T1 50 $0 $284 34,371
Note: Site complexity variables that affect cost shown balow: -
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SEPA

Potential Next Steps After Using
the SWC

Sharing planning
results with
decision-makers

Applying for
funding

Developing
construction
plans/designs

Construction

LANDS

News

> Boating
> Education
> Fishing
> Forestry
> Hunting
> Lands
> Parks
> Police
> Waters
> Wildlife
> Evenis

Media Tools

> Press Releases & News

WATERS PARKS FISHING HUNTING BOATING WILDLIFE TREES

Over $800,000 Announced to Support Local Green Infrastructure
Projects to Improve Communities and Provide Jobs

June 29, 2017

Today the Chesapeake Bay Trust in
partnership with the U.S. Environmental
Protection Agency (EPA), Maryland
Department of Natural Resources (DNR), and
the City of Baltimore Office of Sustainability
announce $843,486 in funding for the
Chesapeake Bay Green Streets-Green Jobs-
Green Towns Grant Program.

The goal of the grants is to help communities
develop and implement plans that reduce
stormwater runoff, increase the number and
amount of areen snaces in urban areas

http://news.maryland.qgov/dnr/2017/06/29/over-800000-

announced-to-support-local-green-infrastructure-

projects-to-improve-communities-and-provide-jobs/
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\v‘-‘,EPA Contact Information

 Jason T. Bernagros (Office of Research and
Development (ORD), National Risk Management
Research Laboratory):

nerner.jJason@epa.gov , 202-566-1671

National Stormwater Calculator Website:

epa.gov/water-research/national-stormwater-
calculator
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wEPA

Office of Research and Development

SAFE anp SUSTAINABLE WATER RES@URCES RESEARCH PROGRAM

Questions and Answers
Session
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