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National Stormwater Calculator

EPA’s Mational Stormwater Calculator (SWC) is a desktop application that estimates the annual amount of rainwater and frequency of
runoff from & specific site anywhere in the United States (including Puerto Rico). Estimates are based on local soil conditions, land cover,

and historic rainfall records.

EPA's Mational Stormwater Calculator

It is designed to be used by anyone interested in reducing runoff from a property, including

http://www?2.epa.gov/water-research/national-stormwater-calculator
)
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What Have We Created and Why?

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

—To model post-construction urban stormwater runoff discharges

—Screening-level stormwater runoff reduction and cost analyses of
various green infrastructure/low impact development (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



Potential Applications

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

* Voluntary Stormwater Retrofits for private property owners

* Voluntary Programs: LEED (U.S. 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.



Communities using the SWC

* Northeastern Regional Ohio Sewer District (Cleveland, OH):

Home » Stormwater » Green Infrastructure Grant Program

Green Infrastructure Grant Program

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

* EPA’s Green & Complete Streets Bunldmg Blocks Program Recipients

(2016- 2017):
— Manatee County, FL
— Baltimore, MD
— Central Falls, R

United States i e~ ) -
GEPA L e https://www.epa.gov/smartgrowth/building-blocks-sustainable-communities
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Training and Outreach Materials:

User’s Guide & Fact Sheet

[+ ) Em EPA/600/R-13/085d | Revised January 2017 | www.epa.gov/research
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National Stormwater Calculator
User’s Guide

science in ACTION

Www.2pa.goviresearch
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The National Stormwater Calculator
shows users how land use decisions and
green infrastructure practices affect the
amount of stormwater runoff produced.
Green infrastructure, such as the streat
planter and porous pavers shown above
(Image 1), are low impact development
controls that promote the natural
maovement of water within an ecosystem
or watershed, instead of allowing it to
wash into streets and down storm
drains, as it does with traditional grey
infrastructure shown above (Image 2).

These practices allow the stormwater to
be used as a resource rather than a
waste product. Having less water runoff
into storm drains and roadways @n help
prevent contamination of waterways,
infrastructure degradation, flooding, and

ing of plant

national-

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

National Stormwater Calculator (SWC)

Stormwater discharges continue to cause impairment of our Nation's waterbodies. In
order to reduce impain , EPA has developed the National Stormwater Calculator
[5WC) to help suppart | state, and national stormwater management objectives
and regulatory effo educe runoff through infiltration and retention using green
infrastructure practices as impact development (LID) controls. The primary 5 of
the SWC nform site developers on how well they can meet a desired stormwater
retention target with and without the use of green infrastructure. It can also be used by
landscapers and homeowners.
Platform. The SWCisa Wi ws-based desktop program that requires an internet
connection. A mobile web application version that will be compatible with all operating
systems is currently being de
tion allows planners and
rols based on comparison of regionzl and national
ost estimates (capital and average annual maintenance) and
ed LID control performance. Cost estimation is accomplished based on user-
identified size configuration of the LID control infrastructure and other key project and
c wariables. This includes whether the project is being applied as part of new
development or redevelopment and if there are existing site constraints.

Climate Scenarios. The SWC allows users to consider how rumoff may vary based both
«on historical weather and potential future climate conditions. To better

decisions, it is recommended that the user develop a range of SWC results with
assumptions about model inputs such as percent of impes

of green infrastructure, as well as his weather and future climate scenarios.
Please check with local authorities about whether and how use of these tools may
SUppo cal stormwater management goals.

The SWC is comprised of ten tabbed pages:

1-Location. This step has an address lookup feature that allows the user to easily navigate to a
site selected anywhere within the United States.

2=50il Type. In this step, soil type is identified and is used to infer infiltration properties. It can
be selected based on local knowledge or from the online database.

3=50il Drainage. This step identifies how quickly water drains into the soil. Conductivity can be
selected based on local knowledge or retrieved from the online database.

d=Topography. Here, the site's surface topography s characterized, as measured by the surface
slope. The user can rely on the slope data display as a guide or can use local knowledge 1o
describe the site's topography.

rmwater-calculat
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Storm Water Management Model

(SWMM]
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Storm Water Management Model (SWMM)

Version 5.1.012 with Low Impact
Development Controls

» Description

» Capabilities
» Applications
s Add-in Tool

® Support

s Downloads

* Documentation

s Helpful Resources
e Contact

* 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 = '

EPA United States 0 . F ._19
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*5 Mational Stermwater Calculator

Overview Location Soil Type  Soil Drainage  Topography Precipitation Evaporation Climate Change Land Cover LID Centrols Results

Welcome to the EPA National
Stormwater Calculator

This calculator estimates the amount of
stormwater runoff 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, tepegraphy, land cover and
meteorology. 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 information is provided to the
calculator using the tabbed pages listed
above. The Results page is where the site's
runcff is computed and displayed.

This program was produced by the LLS.
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 goals and requirements,

Release 1.2.0.0
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Select the Lecation tab to begin analyzing a new site.
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Analyze a Mew Site  Save Current Site  Exit
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SWC Mobile Web App
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Mobile Web App Development:

2016 - 2017

* 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

o 1 United States
o’ EPA Environmenta | Protection 12
\’ Agency



Mobile Web App Development:

2016 - 2017

Gathered user information on existing desktop application of the SWC (Spring
2016)

User Persona Comparison

e

Urban Planner Landscape

Homeowner College Student
Architect

T mm wm|
ewagov < .
= v S Ga anes i
D o .
b Type /
Location samre Location
rch for your location and) you Search for your location and/or
location on map. e ]Tomamy draw your location on the map.
‘Search for an address ode -
(5] Pecaton (
wember of acs jour site ) Evaporation 9
Enter number of acres for your site
i]cnmzo |00
/"] Change
e ] Land Cover / (Lcontoue L/
uuuuuuuu
(Continve > -:‘ D Ressts
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iPhone Portrait

iPad Landscape
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Mobile Web App Development:

2016 - 2017

» Agile Development internal user testing (Winter — Spring 2017)

&.breeze New features Tasks Projects Calendar Reports Activity ManeCIaueCalvo@

vNational Stormwater Calculator

to @user and llist Add

Files Filter tasks  Recentactivity ~Add a new list

Epics Backlog In Progress Testing User Test Done Ice Box
As a user, | want to use the As a user, | want to be able to Progress bar with updated Home page
app on my desktop. create a new site. progress 7 general
general general general
Site is accessible via desktop
As a user, | want to use the As a user, | want to have the Modal is movable around —
app on my tablet. option to name my site. page o
general general land cover page

Site is accessible via mobile

general

As a user, | want to use the
app on my phone.

general

As a user, | want to see a
home page.

general

As auser, | want to see a
location page.

location page

Save site - values stored inan
XML file

general

As a user, | want to see my
progress.

/  general

As a user, | want an indication
on the navigation menu of
what page I'm on.

/  general

Create new site

general

Name new site

general

Navigation menu with
indication on what page user
is on

general

o 1 United States P -
o’ EPA Environmental Protection : T4
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Mobile Web App Development:

2016 - 2017

* Public Server staging and production testing (Summer 2017)

StormWater Roadmap & Toolkit

System Architecture

Web Browser

....................................................
- -

Web/Application Server

Web > RESTful

; Server
: | Application Web Service

.......

1 Migrate to Production

NCC Environment

o Y United States } F
- EPA Environmental Protection _T5
\’ Agency L



* 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

United States
Environmental Protection 16

AAAAAA



SWC Mobile Web App Tour (Chicago, IL)

Location:

s )
\-’m National Stormwater Calculator SAVE OPEN RESOURCES CONTACT

 Use this polygon drawing ool to draw your
| project area on the map.

o 1 United States
o’ Environmental Protection
\’ Agency




SWC Mobile Web App Tour (Chicago, IL)
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SWC Mobile Web App Tour (Chicago, IL)
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SWC Mobile Web App Tour (Chicago, IL)

Historical Weather:
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SWC Mobile Web App Tour (Chicago, IL)

o
\"Em National Stormwater Calculator CONTACT
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SWC Mobile Web App Tour (Chicago, IL)

Land Cover:

s
\‘.'IEDA National Stormwater Calculator SAVE OPEN RESOURCES CONTACT
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SWC Mobile Web App Tour (Chicago, IL)

LID Controls:

AVE OPEN RESOURCE

Directions

Enter the percentage of your site's
impervious area would like to be treated by
the listed LID Controls

Click a practice to learn more about it or to

Permeable
Pavement

Design Storm for Sizing

Restore Defaults

o 1 United States
o’ Environmental Protection
\’ Agency

] Permeable Pavement

Continuous Permeable Pavement systems are excavated areas filled with gravel and paved over with a porous concrete or asphalt mix.
Modular Block systems are similar except that permeable block pavers are used instead

Normally all rainfall will immediately pass through the pavement into the gravel storage layer below it where it can infiltrate at natural rates
into the site's native soil

Pavement layers are usually 4 to 6 inches in height while the gravel storage layer is typically 6 to 18 inches high
The Capture Ratio is the percent of the treated area (sireet or parking lot) that is replaced with permeable pavement.

Learn More

Concrele Pavers

Permeable Joint Material
Open-graded

(as required)

Geotextile - Design
Option per Engineer

Uncompacted Subgrade Soil

Pavement Thickness 6 in.
Gravel Layer Thickness 13 in.
% Capture Ratio 15 %

¥/ pre-Treatment

‘Size Tor Design Storm Save and Retlum Restore Defaults




SWC Mobile Web App Tour (Chicago, IL)
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Directions v
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Re-Development is construction that is a change in existing development (land cover, land
i - use, or similar development alteration) which requires new or alteration of existing
Verify cost estimation variables below. Click L stormwater management facilities.

on each option to learm more. o _ o »
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.

Choose a Project Type

B Q@ O
©

O Re-Development
® New Development

%@

"' Choose your Site Suitabiltiy : g hefd - j
S Re-development and extensive retrofit costs are typically higher than new development
costs because existing structures might have to be removed or new structures 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

E o

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

& 55 o
482017 HERE  © 2017 Micrusoft Gorpordfion Pictometry Bird's Eye & 2017 MDA Geosp
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SWC Mobile Web App Tour (Chicago, IL)
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Verify cost estimation variables below. Click
on each option to learm more.

Choose a Project Type

B Q@ O
©

O Re-Development
® New Development

Choose your Site Suitabiltiy

-%5

® poor
O Moderate
® Excellent

E o

. Choose your Cost Region

Cost Region
Chicago(13 miles) v

Regional Multiplier

b

United States
Environmental Protection
Agency

Moderate Site Suitability

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
implementation costs.

IModerate site suitability refers to sites that have several of the following characteristics

.

Few physical obstructions,

Few utility conflicts

Other features that may make construction of stormwater management infrastructure
challenging and likely more costly, but less than a site with poor site suitability

.

i Few physical ‘ Underground
obstacles tilitles present

Sites determined to h_av_e rrTc.:-d.:a—r;ne suitability for LID practices may result in higher costs
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.

Selecting “Site Suitability - Moderate” on the “LID Controls™ tab of the National Stormwater
Calculator influences the site complexity. and may shift the costs towards a higher
complexity cost estimation compared to

Moderate site suitability combined with information on development type, topography, and
soil drainage determines whether complex, typical, or simple cost curves apply. See User
Guide for mare information

CONTAC
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SWC Mobile Web App Tour (Chicago, IL)

RESOURCES CONTACT

Directions v

Verify cost estimation variables below. Click
on each option to learm more.

Choose a Project Type

O ReDevelopment
® New Development

' Choose your Site Suitabiltiy

Choose your Cost Region

. Cost Region

¥ Chicago(13 miles) v

Environmental Protection

Agency

Cost Regions

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 relative regional
differences in costs for your nearest region (unless “National” is shown) compared to
National costs. Three regions are reported from 20 of the major cities for which BLS data is
available. Users can select another region or select “National” to apply a multiplier of 1,
representing a national average. If you prefer to apply your own multiplier, select “Other”
and enter the multiplier in the Regional Multiplier field (@ 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 Multiplier 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.

BP0 7 HERE




SWC Mobile Web App Tour (Chicago, IL)

i
7 SAVE PEN
= Results -
.
Directions > Current Scenario
60 Annual Rainfall: 27 06 inches
ODUOHS: @ Furcf @ Infitration
g Evaporation
Years to analyze:
o = l
@ @ Event threshold (inches):
[ 0.00 l
Zﬁ Ignore Consecutive Days
[ .
Ll Actions: Statistic Current
_ Average Annual Rainfall (inches) 27.06
Average Annual Runoff (inches) 6.40
Days per Year With Rainfall 96.55
1|'h”-| Days per Year With Runoff 83.18
Percent of Wet Days Retained 13.85
Smallest Rainfall w/ Runoff {inches) 0.0
Largest Rainfall wio Runoff (inches) 0.08
Max Rainfall Retained (inches) 6.34

Print Resulis to PDF
File

Display a report:

Site Description

Summary Results

Rainfall / Runoff Events

Rainfall / Runoff Exceedance Frequency
Rainfall Retention Frequency

Runeff Contribution by Rainfall Percentile
Extreme Event Rainfall / Runoff

Cost Summany

]
[ o United States , ¥ 2
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SWC Mobile Web App Tour (Chicago, IL)

n
\"’m National Stormwater Calculat PEN

& Directions > Cost Summary -
Tabular View | Graphical View
o Options: _ . :
& Estimate of Probable Capital Costs (estimates in 2016 US.5)
Years to analyZE: LID Contrel  Drainage Area %  Has Pre- Current Scenario Baseline  Difference (C - B)
,_ﬁ Type Treatment? ic) Scenario
20
(B)
c/‘>) . Current Baseline Current Baseline Low High Low High Low High
1 Event threshold (inches):
Disconnection 0 ] Mo Mo 30 50 50 50 50 30
@@ [ 0.00 ‘ Rainuater 0 0 Mo No 50 50 50 50 S0 50
; Harvesting
& Ignore Consecutive Days Rain Gardens 0 0 Ho No 50 50 50 50 50 50
H B Green Roofs 0 ] Ho Mo 50 50 50 50 50 50
Actions:
I Street 0 ] Mo Mo 30 50 50 50 50 30
< Planters
Infiltration ] o Mo Mo 50 50 50 50 50 50
Basins
aseling Permeable a0 1] Yes Mo $M7.282 5140970 S0 S50 $117.282 5140970
Pavement
1&”1 Total 80% 0% $117,282 $140,970 50 50 $117,282 $140,970

Estimate of Annual Probable Maintenance Costs (estimates in 2016 US.§)

LID Control Type Current Scenario (C) Baseline Scenario (B) Difference (C - B)
Print Results to PDF
File Low High Low High Low High
Disconnection 50 50 50 50 50 50
Disp|ay a report: Rainwater Harvesting 50 50 50 50 50 50
Site Description Rain Gardens 30 50 30 30 30 30
Summary Results Green Roofs 50 50 50 50 50 50
Rainfall / Runoff Events
Street Planters 50 50 50 50 50 50
Rainfall / Runoff Exceedance Frequency
. . Infiltration Basi 50 50 30 50 30 50
Rainfall Retention Frequency nitration Basins
Runoff Contribution by Rainfall Percentile Permeable Pavement 5812 54.436 30 30 3812 54,436
Extreme Event Rainfall / Runoff Total $812 $4,436 50 50 $812 $4,436
= Cost Summary
Matns Qitn ~rnmanlavibe varinhkhlac fhat afant fnct chooon hoalaao-
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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
—Finding least cost option(s) while meeting performance goals

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

Potential Next Steps

« Sharing planning MAREAND)

results with decision- = T —— T—— S p———
makers P2t e el |

3 = e S
e = W = S ST e S R

HOME LANDS WATERS PARKS FISHING HUNTING BOATING WILDLIFE TREES

. App]ymg for fundmg News Over $800,000 Announced to Support Local Green Infrastructure
Projects to Improve Communities and Provide Jobs
> Boating
2 Education June 29, 2017
1 > Fishing
[ )
Deve|0p|ng » Forestry Today the Chesapeake Bay Trust in
i 2 Hunting partnership with the U.S. Environmental
conStrUCtl_On > Lands Protection Agency (EPA), Maryland
planS/deS|gnS > Parks Depa.rtmem ofINaturaI R_esources (I;JNR},_ and
> Police the City of Baltimore Office of Sustainability
> Waters announce $843,486 in funding for the
> Wildlife Chesapeake Bay Green Streets-Green Jobs-
Y Flnal Constructlon > Events Green Towns Grant Program.
B The goal of the grants is to help communities
COStS Media Tools develop and implement plans that reduce

stormwater runoff, increase the number and
amount of areen shaces in urban areas

> Press Releases & News

» Construction
http://news.maryland.gov/dnr/2017/06/29/over-800000-announced-
to-support-local-green-infrastructure-projects-to-improve-

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

SWC Next Steps

Training on using the mobile web app

Updating historical weather data (web services)

Improving mobile web app based on user feedback

Phasing out of the SWC desktop application

o 1 United States P -
o’ EPA Environmental Protection g 31
WL M\ agency ;



Discussion and Questions

Thank You!

Jason Bernagros (Berner)

Landscape Architect

U.S. EPA Office of Research and Development (ORD)
(202) 566-1671

berner.jason@epa.gov

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