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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
annual ameount of rainwater and frequency of runcff from a specific site. Estimates are bazed
on local zoil conditionz, land cover, and historic rainfall records. It iz designed to be used by
snyone interested in reducing runoff from a property, including site developers, landscape

architects, urban planners, and hemeowners.

The SWC acceszes several national databases that provide soil, topography, rainfall, and
evaporation information for a chosen site. The uzer supplies information about the site’s land
cover and selects low impact development [LID) controls they would like to use. The LID

controls include seven green infrastructure practices.

Access the

Mobile Web App

Green Infrastructure as Low Impact Development Controls

Capabilities

Real-World Applications

Software and Documentation

Additional Information

EPA's National Stormwater ...

£ Maticnsl Sieerrmater Caleulater

Desktop and Mobile Versions Available

Oeervien Location i Type  Soil Disinage  Topogeaphy  Precipitation  Evapoestion  Climate Change  Land Cover  LID Comtrob  Results

Welcome to the EPA National
Stormwater Calculator

This calculator estimates the smount of
stoemwster runcf! genersted from s land
parcel under dferers development snd
comrol scenanins cver a long-term penied
of hastorical rainfall

Hering Sea
The aruahyia takes into account local scil
conditicns, topegraphy, land cover and
matecrology. Different types of low impact
development (LID] practices can be
employed 1o help capture and retain rainfall |
on-site. Localized climate change seenanns |
an sha be analyed.

Site information is previded to the
caloulstor using the tabbed pages lsted
sbove. The Results page i where the site's
rurvoff b computed and displayed.

This program wars preduced by the LS.
Ervaronmertel Frobeetion Agency and wis
wubject 1o beth internal and exterml
technical review. Please check with local
autheeities ab<t whesher and hew it can
e uzed to support kocal stoemweter
management gosls and requirements.

b bing

5/8/2018 http://www2.epa.gov/water-research/national-stormwater-calculator
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http://www2.epa.gov/water-research/national-stormwater-calculator

What the SWC Provides:

e Screening-level post construction stormwater runoff reduction and
cost analyses of various green infrastructure/low impact development
(LID) practices, including:

e Green roofs, rain gardens, cisterns, etc. throughout the U.S.

e Allow non-modelers (planners, landscape architects, developers,
home owners, students, etc.) to conduct screening level stormwater
runoff for small to medium sized ( less than 1 - 12 acres) sites

* Robust modeling results from EPA’s Stormwater Management Model
(SWMM)

e Reliable regional planning cost estimates



Storm Water Management Model (SWMM)
Programmed within the SWC

e 1 United States
- EPA Environmental Pretection
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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

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

e SWMM produces stormwater runoff estimates in the background of the
Stormwater Calculator



LID Cost Estimation Module (Released
May 2017):

* Intended Uses:

* National and regional (metropolitan areas) planning
level cost estimates (magnitude (high & low) of costs
between planning scenarios)

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

* 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)




LID Cost Estimation Module:
Development of Regionalized LID/Green Infrastructure Costs

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)

e 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



SWC:
Site Parameters and Embedded National Data-sets

* 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



How the SWC may compliment Green LTCP-EZ

e Sizing of LID/GI controls

e Gallons controlled (Currently done for Gl projects with the Northeastern Ohio
Regional Sewer District Gl Grants Program:
https://www.neorsd.org/stormwater-2/green-infrastructure-grant-program/

)
e May design LID/GI controls for 24-hour design storms

* Provides historical hourly rainfall (NOAA weather stations)

* Provides present regional planning level capital and annual O & M
costs


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

SWC Application:
NE Ohio Regional Sewer District Green Infrastructure
Grant Program for Combined Sewer Area

Northeast Ohio Residential | Busined
Regional Sewer District
About Us = Customer Service ¥ Business ~ Community v Stormwater ~ NORTHEAST OHIO REGIONAL SEWER DISTRICT
2018 GREEN INFRASTRUCTURE GRANT FOR THE
COMING SOON: Changes to the Community Discharge Permit Program COMBINED SEWER AREA
Home ? Stormwater » Green Infrastructure Grant Program *Pre-Construction — Average Annual
Runoff (in) of Total Drainage Area

Green Infrastructure Grant Program Treated:

*Post-Construction - Average Annual

Runoff (in) of Total Drainage Areca
Treated:

Annual Runoff Reduction (g/yr.):

(Runoff Reduction (in) / 12 x Treated Drainage Area (acre) x 325,851.433 = gal/yr.)
The Sewer District recognizes the importance of green infrastructure such as rain gardens, bioretention,

pervious pavement, and other site-based stormwater management practices in the combined sewer *Ana[ysz‘s Uang the US EPA Stormwater Calculator ver.1.1

area. The Green Infrastructure Grants Program for the Combined Sewer Area is open to communities httD'//W 2 epa gov/water research/national-stormwater-calculator

and non-profit organizations in the combined sewer area interested in implementing green

5/8/2018



SWC Mobile Web App Application (Northport, Ml)

Location:

n
\"’?A National Stormwater Calculator NEW  SAVE OPEN  RESOURCES  CONTACT

Q, Nahonaba, h........., Ml
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Soil Runoff Potential:

rd Em National Stormwater Calculator NEW SAVE QPEN RESOURCES CONTACT

&

7,

Directions v

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

TP ADD D RO
®

£ e

100 feet 25m

B 2017 HERE 8 2017 Microsoft Corporation . Available Exclisively by DigiteiGlobe



Soil Infiltration Capacity:

NEW SAVE OPEN RESOURC CONTACT

n
\‘T'EPA National Stormwater Calculator

Directions

Enter your own conductivity value directly
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

B D ke <©

‘areas of your site (inches/Mhour)?

1.104

I«:n_h‘l inches/mour

= 0.0110 <= 0.1 inchesMour

0 = 0.1 to.<= 1.0 inches/hour
>1 inchesfour

Ee%p 99D

Help

A0 feet 25m

> bing, sy : Lok © 2017 HERE  © 2017 Microsaft Corporation . Available Exclusively by DigialGlobe




Topography/Slope:

’EPA National Stormwater Calculator NEW SAVE OPEN RESOURC CONTACT

(b

7,

Directions v

Select a slope from the choices listed below or
click a shaded region on the map to select its
value.

B D ks @

B Hide topography data

IO Flat (2% Slope)
® Moderately Flat (5% Siope)
® Moderately Steep (10% Slope)

@ Steep (Above 15% Slope)

B Q@ 0
©

z

E e

100 feet 25m

B8 2017 HERE @& 2017 Microsoft Carporation.  Available Exclusively by DigitaiGlobe




Historical Weather (precipitation/evaporation)
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Directions [P |
60 Select a rain gage location to use as a
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weather siation fo use as a source for
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Climate Change Scenarios & 24-Hour Design Storm Events

aEm National Stormwater Calculator NEW SAVE OPEN RESOURCES CONTACT
o Climate Change
Percentage Change in Monthly Rainfall for Far Term Projections
O Directions >
o —— Hol/Dry Median Warm/Wet
& Helpful Resources v 40 I l
(’5‘) Scenarios for Climate Assessment and Adaptation - Regions § 20 ‘
-]
GlobalChange.gov - Regions & Topics % AN ! ¥ /
@ @ US Environmental Protection Agency - Future of Climate Change % \ :
.

Waorld Climate Research Programme % 20 ‘/"/

é}\ 0, M M Jul s N
futur i han - Iy an ar ay ul 2p oV

- Select a future climate change scenaro to apply cen sor o Aug ot Dec
ST Month

MNo Change
= Hot/Dry ; ; iacti
_ Annual Max. Day Rainfall (inches) for Far Term Projections

® Median Change

Warm/Wwet

M HotDry —#— Median —&— Warm/Wet —@ Historical

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

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

Save charts as PDF

Rainfali (inches)

30 50 100

Return Penod (Years)

5/8/2018




o
“"EPA National Stormwater Calculator

Land Cover:

SAVE

OPEN

RESOURCES

{ ‘I'E* 1 © @ | Bidseye~

CONTACT
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SW Control

Sizing Options

(examples

shown below):

* Design
Storm (1
inch)

e Percentile
Storm (85t
%)

5/8/2018

i

Sizing LID/GI Controls

Em National Stormwater Calculator

LID Controls

i Favemsnt layers are usually 410 6 inches in neight whie the gravel storage layer (s typically & 10 78 inches high

Restore Defauils

"

NEW SAVE OPEN RESOURCES

e i
= []

Permeable Pavemant

J Conbmuous Prmeable Pavement systems sic cxcavates arcas koo with grawel and paved over with @ parcus concrele of asphali me

nbodular Dok syetems ane smilas axcept hat perreanke Mook pavers ara used instead

Marmally all rainfsil will Immediately pass through the pavement inte he graved siorage layer below 1 whens i can infitrate &t natural reies
il the site's natve sod

33
d The Capture Rato 15 the percent of 1ha teaicd anca (Sirect or parking Iod) 1hat 15 replacod with penmeatke pavemant.

Ledn Mode

Pavement Thickness
Gravel Layar Thickness

% Capture Ratio

7 Pre-Treatment

CONTACT




Project Cost:
Development Type, Site Suitability, and Cost Region

NEW SAVE OPEN RESOURCES CONTACT

M ——

Cost Regions

w = Your “region” has been determined from the Location tab. Using daia from the Bureau of o
Directions : il ¢ ¢ : Eﬁiﬁhﬁ

Labor Statistics (BLS) a multiplier has been computed representing the relative regional R
| ( differences in costs for your nearest region (unless “National” is shown) compared to

Verify cost estimation variables below. Click = - National costs. Three regions are reported from 20 of the major cities for which BLS data is

an each option to learn more. Ly § 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.

Milwaukee(190.0 miles)
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Runoff Reduction Results

EPA\ nationai stormwater calcutator SAVE OPEN RESOURCES  CONTACT

<

© Results
kS i
" i i
Directions it Current Scenario Baseline Scenario
O Annual Rainfall: 34 96 inches Annual Rainfall: 34 96 inches
¢ Options: @ Funcf @ inflration @ Furafi @ infration
Evapbraman ) Evaporaton

ﬂ Years to Analyze:

ey |1

@@ Event Threshold:

AN

l:!n% ) |gnore Consecutive Days St et Basecline
Average Annual Rainfall (imches) 34 95 34 06

. Average Annual Runoff (inches) 341 18.13

@  Actions: _
Days per Year With Rainfall 14522 143 22
Days per Year With Runof 104 84 104.84

M Refresh Resulls
Perceni of Wet Days Relained 29.27 2827
Smallest Rainfall wi Runoff (inches) 001 0.04
Largesi Rainfall wo Runoff (inches) o0.o7 L

Reports:
P Max Rainfall Retained (inches) b 1.03

() Site Description
@ Summary Results
(0 Rainfall / Runoff Events
( Rainfall / Runoff Exceedance Frequency
() Rainfall Retention Frequency
~ Runoff Contribution by Rainfall Percentile
() Exireme Event Rainfall / Runoff
&y Cost Summary

5/8/2018




Costs Results

{‘?EPA National Stormwater Calculator NEW SAVE OPEN RESOURCES  CONTACT

Directions > Cost Summary =
Tabular View | Graphical View

L]
-
ions:
.;o Opt ons Estimate of Probable Capital Costs (estimates in 2016 US.5)

Years to analyze: UD Contrel  Drainage Area*:  Has Pre- Current Scenaric Baseline  Difference (C - B)
Py Type Treatment? (c Scenario
10 =]}
cf'pJ Current Baseline Current Baseling Low High Low High Low High
Event threshold (inches):
! Dizconnection 0 1] No MNo 50 50 50 30 30 S0
@(,) [ oo l Raimwater 0 0 Ho No 50 50 0 50 30 50
Harvesling
" lgnore Consecutive Days Rain Gardens 10 0 fes Mo 54867 $9329 S0 S0  H4.867 59329
1{?—}1 - . Green Roofs 0 1] o No S0 30 s 50 50 S0
Actions
| Street S5 0 Ho Mo 58768 523274 S0 S0 SET766 S23.274
‘ﬂ’ Planters
Infifiration o [} Ho Mo L] 30 s 50 50 s0

Actions: Basins

Permeable 20 [i] Yes Mo 512761 517391 30 30 12761 517,39
Refresh Results Pavement

Total 85% 0% $26,304 349994 50 30 $26,394 $49,994
Reports: ) ) ) )
. Site Description Estimate of Annual Probable Maintenance Costs (estimates in 2016 US %)
(=]
) 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 Disconneciion 0 50 50 0 0 50
 Rainfall Retention Freguency . .
Rainveater Harvesting 0 50 50 k=i ] =0 S0
» Runoff Confribution by Rainfall Percentile
- Extreme Event Rainfall / Runofi Rain Gardens 550 51.218 30 30 550 51218
(=]
@ Cost Summary Green Roofs S0 50 50 0 50 S0
Street Planters 5103 52438 30 0 5103 52438
Infiltration Basins 0 30 30 0 30 S0
Permeable Pavement 513 5714 0 0 313 5714
Total 284 $4.3T 30 $0 $i84 $4,3T1

Note: Site complexity variables that affect cost shown below: -
5/8/2018 pedy




SWC Assisting with Next Steps

e Sharing planning
results with decision-
makers

e Applying for funding

* Developing:
* Implementation plans

e Construction
documents

* Informing O&M needs

5/8/2018
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[ Search
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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 spaces in urban areas

http://news.maryland.gov/dnr/2017/06/29/over-800000-announced-to-support-local-

green-infrastructure-projects-to-improve-communities-and-provide-jobs/



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

Contact Information:

Jason Bernagros
Landscape Architect
U.S. EPA Office of Research and Development (ORD)
(202) 566-1671
bernagros.jason@epa.gov

SWC Contact: SWC@epa.gov
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