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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

Environmental Topics Laws & Regnlations About EPA

Related Topics: Science Matters COMTACT US  SHARE ® @ @ @
Meet EPA Scientist Jason Berner

Jasan Berner [ikes that his science makes a difference on o local level by helping communities use green infrastructure ta reduce stormwoter

runaff

Tell us about your background.

| have a BS in natural resources and environmental science, and a MLA
[masters of landscape architecturs) with 2 focus on ecological dezign
from the University of Illincis at Urbana-Champaign. | started at EPA in
2007 working on wetlands protection in Region 2. | worked on watershed
managementin the New York City drinking watershed, bazed in the
Catskills Mountains. From there, | started doing work on urban
stoermwater management and planning tools that communities and

water utilities could uze- such as the National Stormwater Calculator.

When did you first know you wanted to be a
scientist?

| first knew sometime during the middle of undergradusts studies. | took
a course on environmental science that was focused on how the
Uriversity of lllinciz campus could be more environmentally sustsinable
and how ecological restorstion could be done on campus. It really helped
me gzt a better undarstanding of how scientistz could makes an impact
locally.

How does your science matter?

Green infrastructure looks at how urban environments can be designed
and plannsd to mitigate and adapt to some of the impacts of climate

change, zuch as increazed flooding. My research helps communities

[ o United States imnlement ereen infrastructisre nractices and lnnks at how the —_ - - ¥ —y
g’ Environmental Protection L

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



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

National Stormwater Calculator Website

Environmental Topics Laws & Regulations About EPA

Related Topics: Water Research CONTACTUS  SHARE @ @ @

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://lwww2.epa.qov/water-research/national-stormwater-calculator
&>
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http://www2.epa.gov/water-research/national-stormwater-calculator

Training and Outreach Materials: User’s Guide & Fact Sheet

[+ ) Em EPA/600/R-13/085d | Revised January 2017 | www.epa.gov/research
United States

Environmental Protection
Agency

National Stormwater Calculator
User’s Guide

Www.2pa.goviresearch

Infrastructure
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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

m science in ACTION

INNOVATIVE RESEARCH FOR A SUSTAINABLE FUTURE

National Stormwater Calculator (SWC)
Stormwater discharges continue to cause impairment of our Nation's waterbodies. In

lEl:Iuc.a runoff through |nﬁ|tlal:|nn and retention
infrastructure practices as low impact development (LID) controls. The pnmar','
the SWC is to inform site developer: 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 SWC is a Windows-based desktop program that requires an internet
connection. A mobile web application version that will be compatible with all operating
systems is currently being det

Cost Module. An LID cost estimation module withi tion allows planners and
managers to evaluate LD controls based on comparison of regionzl and national
project planning level cost estimates |capital and average annual maintenance) and
predicted LID control performance. Cost estimation is accomplished based on user-
identified size configuration of the LID control infrastructure and other key project and
site-spedific 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
an hl}IDI‘ICEl weather and potential future climate conditions. To better inform
mended that the user develop a range of SWC results with various
as_.umptluns about model inputs such as percent of impervious surfac I type, sizing
of green infrastructure, as well as h cal weather and future climate scenario
Please check with local authorities about whether and how use of these tools may
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. Intl ep, 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.




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
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Clockwise


Who We Created the Calculator for...

* 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. 



 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?

 Reduce localized flooding caused by drainage from highway

* Improve playground area: safe access

* Qthers?




Storm Water Management Model (SWMM)

P Espafiol | iz gipEle | iz EEME | Téngwigt | SR
f' EPA United States Environmental Protection Agency

Learn the Issues Science & Technology Laws & Regulations About EPA

Water Research Contact Us  Share

Storm Water Management Model (SWMM)

Version 5.1.006 with Low Impact Development (LID)
Controls

e Description

« Capabilities

« Applications

s Support

« Downloads

« Helpful Resources
« Contact

Description

EPA's Storm Water Management Model (SWMM) is used throughout the world for
planning, analysis and design related to stormwater runoff, combined and sanitary

« 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

o 1 United States '} P -
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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

o 1 United States 2
o’ EPA Environmental Protection 1 1
WL M\ agency



National Stormwater Ca

Desktop Appli

*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

L
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Use anywhere in the USA, includes Puerto Rico, Alaska, Hawaii



SWC Application:

Mianatee County, FL

Building Blocks:

» 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

o 1 United States
o’ Environmental Protection
\’ Agency

Green & Complete Streets (May 2017)

1 National Stormwater Calculator

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

Site Name (Optional]

|Manatee County, FL |

Search for an address orzip code:

Manatee County, FL o8

Site Location (Latitude, Longitude)
|27‘431261264615355,-32‘606269336425&|

Site Area (acres - Optional)
00

Open a previously saved site

Bring your site into view on the map
and then mark its exact location by
clicking the mouse painter over it.

Base

A
q ['1 > @ @ | Roadr Lealman Bopette
Alafia
Treasure St Peereh | River
Island  Petershurg Apollo Beach ;\cnrr: =
StPete Beach Culfport Tampa Bay [ :
a b . Sun City
o Ruskm. Centr
¥
o
L)
Parrish Kesiitown
Memphis
Manatee
Palmetto River
Holmes Beach ol Vi
COMez. "¢, th Bradenton Myaldea Head
Bayshore
Gardens
Longhoat Key North Sarasota
Myakka City
I (8
Sarasota Springs
South Sarasota gt
Bee Ridge Sandy ;
Siesta Key Gulf Gate Estates Pine Le
Vamo v
5 miles 10 km
bb'"g : 2017 Miorosoft Corporstion 8 2017 HERE
Laure

Locate the site on the map.

Analyze 8 New Site  Save Current Site  Exit

;
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SWC Analysis for Manatee County, FL:
Potential Stormwater Management Areas (Wares Creek, 14t St. W. — 9t St. W.)

EPA Building Block

AT = eyl &
Ry B
4 = = Project Vicinity
b % N—\\ Focus Area
1

: Wares Creek between 14" 5t W & oth stw
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SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

Project Locatio

ri_;' Natienal Stormwater Calculator EI’E‘

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Contrals | Results
yp g9 pagraphy P p g

Site Mare (Optional)

4

{ «+n»
v
oy

BBs Stormwater Project Site]

~

1 O @ | Bird's eyer
Search for an address or zip code:

27.472829, -82.573505

Site Location (Latitude, Longitude)
27.47359127272738285,-82.5760604 299157

Site Area (acres - Optional)
4.0 =

Open a previously saved site

Ering your site into view on the map
and then mark its exact location by
clicking the mouse pointer over it.

Locate the site on the map. Analyze a Mew Site  Save Current Site  Exit -
| |
o 1 United States i
N EPA Environmental Protection _T5
\’ Agency L




SWC Analysis: Wares Creek, 14t St. W. - 9th St. W,

Soil Rainfall Runoff Potential

: 1 National Stormwater Calculator @

| Overview | Location| Soil Type |Soil Drainage | Topography | Precipitation | Evaporation | Clirnate Change | Land Cover | LID Centrols | Rﬁul.ts|

What type of soil is on your site?
View soil survey data

O @ A-low runoff potential
[ @ B- moderately low

[0 © C- moderately high

B © D - high runcff potential
When soil survey data is displayed

you can select a soil type directly
from the map.

3 Wy
o ndrAvenN

10 fest ¥
===\

Help

Select a soil type for the site.

o 1 United States
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SWC Analysis: Wares Creek, 14th St. W. - 9th St.

oil Drainag

-

71 National Stormwater Calculator

| Overview | Location | SoilT}rpe| Sail Drainage |Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Centrols | R&:ults|

How fast does standing water
drain from your site (inches/hour)?

1104 (Default = 0.4)
View soil survey data

[ <= 001 inches/hour

H >0.01 to <= 0.1 inches/hour
[0 >04to <= 1.0 inches/hour

B 1inches/hour

When soil survey data is displayed
you can select a value directly from

the map.
Help
Enter the soil's drainage rate. Analyze a New Site  Save Current Site  Bxit .

]
[ o United States ’ ¥ 2
"y EPA Environmental Protection - _T7
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SWC Analysis: Wares Creek, 14th St. W. — 9th St. W.

opography

i

l fi_;‘ National Stormwater Calculator @

| Overview | Location | Soil Type | Soil Dra'mage| Topography | Precipitation | Evapulatiunl Climate Change | Land Cover | Lo Cuntmksl Rsults|

| Describe your site's topography:
View soil survey data

[ @ Flat (2% Slope)

B @ Moderately Flat (5% Slope)
[] ©) Moderately Steep (10% Slope)
Bl O Steep (above 15% Slope)
When soil survey data is displayed

you can select a slope category
directly from the map.

Help

Describe how steep the site is.

o 1 United States
o’ Environmental Protection - L .
\’ Agency B




SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

Historical Precipitation

 National Stormwater Calculator

Select a rain gage location to use as
a source of hourly rainfall data:

1 - BRADENTON 5 ESE
(1970-2006) 54.89"

ENICE
(1970-2006)

rainfall data for other uses

Select a source of long-term hourly rainfall data.

o 1 United States
o’ Environmental Protection
\’ Agency
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SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.
Historical Evaporation

National Stormwater Calculator

Select @ weather station to use as
a source for evaporation rates:

1- BRADENTON 5 ESE
(1970-2006) 0.22 inches/day

Holmes Beach : .. _M;_;:.h:a‘ttan W

& Braderiton’ =% Ay
i Ty

o
.

Cortez ._Sd_&th .B'T;JE',‘P”HI / Mqul(.-a'll-léad

data for other uses "'E.ayslhdi_e W e ¢ . ; 1 m-"'. o

-
- s -
Gardens #

3 'l_;,"Brid.gias gt

Longboat Key :bésgtoLakes- :
SRR e

Sajasota Springs.

.

P
* Bee Ridge

Ter, 2
5 qpiles 10km
¥ ™
| '® 2017 Migosaft ation +Efthstar GeogiaphicsSI0 (B 2077 HERE /)

Select a source of monthly average evaporation rates, Analyze a New Site Save Current Site  Exit
o 1 United States "
Ny’ Environmental Protection . 20
\’ Agency




SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

Climate Change Scenario

(o)

\7

EPA

':_;‘ National Stormwater Calculator

| Overviewl Location | SoiITypel Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Results|

Lol ® (=l

Select a future climate change scenaric

toapply: -¥-- Hot'Dry  --#- Median --s-- Warm/Wet

Percentage Change in Monthly Rainfall for Near Term Projections

() No change
) Hot/Dry
@ Median change

) Warm/Wet

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

@ Near Term (2020 - 2049)

() Far Term (2045 - 2074) -30 ] t } t } T T T
Jdan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dac
Annual Max. Day Rainfall {inches) for Near Term Projections
--4k-- Hot/Dry -—§-- Median --¥-- Warm/Wet --@- Historical
1

Help Return Period (years)

Select a climate change scenario to use,

Analyze a Mew Site  Save Current Site  Exit

United States

Environmental Protection

Agency
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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

ﬂ‘CREAI-T 3 ° CLIMATE RESILIENCE EVALUATION & AWAREMESS TOOL
L 4 .

GET STARTED RESOURCES

e g

Build Climate e

- .,

lence at )

The Climate Resilience Evaluation and Awareness Tool (CREAT) is a
climate change risk assessment and planning application for water.
wastewater and stormwyater utilities.

M

= CREAT helps water sector utilities understand and adapt to climate
change.

Discover: Find out 1 extreme weather events pose significant challenges to your - — s
R S R S Ee T o B B ot A ! Climate Resilience Evaluation and Awareness Tool (CREAT) Welcome ... &

T N

EPAHome Disclaimer Creating Resilient Water Utilities = Contact Us

https://creat.epa.gov/creat/ . . —

o 1 United States P -
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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

HIGHLIGHTH
OUR CHANGING CLIMATE SECTORS REGIONS RESPONSE STRATEGIES

REPORT

@ Southeast and the Caribbean

Sea level rise poses widespread and continuing threats to the region’s
economy and environment. Extreme heat will affect health, energy,
agriculture, and more. Decreased water availability will have economic
and environmental impacts.

Explore how climate change is affecting the Southeast and Caribbean.

= [ =]
Low Moderate High Very High

GEPA & rosion http://nca2014.
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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, 14t St. W. — 9t St, W.

isting Land Cov

'\_f' Mational Stermwater Calculator

| Overview | Location | Soil Type | Soil Drainage | Tepegraphy | Precipitation | Evaporation | Climate Change| Land Cover ‘ LD Centrols | Rasults|

Describe the site's land cover for the
development scenario being analyzed:

{1 r} Y )} P @ | Bid's eyer

% Forest 10 =
% Meadow 0 =
% Lawn (i8] .
% Desert 0 =
% Impervious 25

Hover the mouse over a cover category
to see a more detailed description.

~25%
Impervious
Surface

25 oo
oot s s o

i's Eye S04 DEictometnp internafional Corp

Help A
Describe the site's land cover, Analyze a Mew Site  Save Current Site  Exit E

]
[ o United States , ¥ 2
"y EPA Environmental Protection _24
\’ Agency e
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SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

Low Impact Development Controls (LID), Infiltration Basin

':_;' National Stormwater Calculator E'E'@
| Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls | Rasults|

What % of your site's impervious area &

will be treated by the following LID i LID Design
practices?
Disconnzchion 0 2 Infiltration Basin
Rain Harvesting 0 = Infiltration basins are shallow depressions filled with -
] grass or other natural vegetation that capture runoff

Rain Gardens 0 v from adjoining areas and allow it to infiltrate into

= the soil.
Green Roofs 0 = Overflow
Street Planters 0 z Inflowiaa pipe The caIFu!ator assumes that Fhslz infih.:ratior? rate from

orcontrolled the basin is the same as for site's native soil.

Infiltration Basins 5 % surface flow

= The basin's Capture Ratio is the area of the basin
Permeable Pavement 0 v relative to the impervious area whose runoff it

captures,

Design Storm for Sizing 0.00 z Infiltration -

(inches) (see Help)

Click a practice to customize its design. Basin Depth (inches) 6 =

i 5 =

Verify cost-estimation variables below % Capture Ratio =
Has Pre-treatment

@ Projectis Re-Development
() Projectis New Development

@ Site Suitability - Poor
() Site Suitability - Moderate Learn more ...

() Site Suitability - Excellent

Cost Region NATIONAL (NA)1 - Size for Design Storm Restore Defaults [ Accept ] l Cancel l

Regional Multiplier |1 - 3 = - — TN R T g T 50 fedt 25 o
b bi :ﬂ;ﬁ ‘|' s = A5 x '-:’ -0 B POTT Microsoft Corp in - B4 T  clofmetnf nter affana Com
S sid oy T a1 ] | B b
Help ) '
Assign LID practices to capture runoff from impervious areas. Analyze a New Site  Save Current Site  Exit

]
[ o United States , ¥ 2
o’ EPA Environmental Protection -25
\’ Agency =
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SWC Analysis: Wares Creek, 14 St. W. - 9 St. W.

Low Impact Development Controls (LID):

(o)

\7

EPA

M CRICENIE]

':_;' Mational Stormwater Calculator

| Overviewl Lecation | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Contrals | Results|

What % of your site's impervious area
will be treated by the following LID

practices?

Disconnection 0 =
Rain Harvesting 0 =
Rain Gardens 0 =
Green Roofs 0 =
Street Planters 0 =
Infiltration Basins 73 =
Permeable Pavement 0 =
Design Storm for Sizing 0.00 -

(inches) (see Help)

Click a practice te customize its design,

Verify cost-estimation variables below

@ Projectis Re-Development
() Project is New Development

@) Site Suitability -
(0) Site Suitability -
(0) Site Suitability -
Regional Multiplier

Help

Poor
Moderate

Excellent

Cost Region  NATIONAL (NA)1 -

1

LID Design

Pre-treatment

Pre-treatment is often necessary to extend the life of LID controls and reduce maintenance of infiltration or filtration
compenents by capturing materials before entering the control, Pre-treatment can affect total implementation costs
depending on the kind of pre-treatment. Complex designs are associated with higher costs and simple designs are
associated with lower costs, Moderate designs would be in between,

Examples:

Complex
Proprietary and non-proprietary devices

NS

Moderate

Forebays

Simple
Vegetated filter strips or swales, screens, and sumps
e o

i

Pre-treatment combined with infermation on site suitability, topegraphy, and seil drainage determines whether
complex, typical, or simple cost curves apply. See User Guide for more information.

United States
Environmental Protection
Agency

Assign LID practices to capture runoff from impervious areas.

Analyze a Mew Site  Save Current Site  Exit I

} ]
r @6
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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

o 1 United States r 27
o’ EPA Environmental Protection -
WL M\ agency b3



E
Development of Regionalized

Low Impact Development/Green Infrastructure Costs

 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

28
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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, 14t St. W. — 9t St, W.

LID: Redevelopment Projec

-

v National Stormwater Calculator

! | Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Contrels | Results
yp g pography P! P! g

What % of your site's impervious area
will be treated by the following LID

practices?

Disconnection 0 =
Rain Harvesting 0 =
Rain Gardens 0 =
Green Roofs 0 =
Street Planters 0 =
Infiltration Basins 75 =
Permeable Pavernent 0 =
Design Storm for Sizing 0.00 =
(inches) (see Help)

Click a practice to customize its design.

Verify cost-estimation variables below

@ Projectis Re-Development
() Projectis New Development

@ Site Suitability - Poor
(©) Site Suitability - Moderate
() Site Suitability - Excellent

Cost Region MATIONAL (NA)1 -

Regional Multiplier |1

Help

i

LID Design

Re-Development

Re-Development is construction that is a change in existing development (land cover, land use, or similar development
alteration) which requires new or alteration 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,

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 “LID Controls” 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, topegraphy, and soil drainage determines whether
complex, typical, or simple cost curves apply. See User Guide for more information.

o 1 United States
o’ Environmental Protection
\’ Agency

Assign LID practices to capture runeff from impervious areas.

Analyze a New Site  Save Current 5ite  Exit .:E
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SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

LID: Site Suitability (Moderate

¥

v National Stormwater Calculator

‘ Overviewl Location | Soil Type | 5oil Drainage | Topography | Precipitation | Evaperation | Climate Change | Land Cover| LID Controls |Results|

What % of your site's impervious area
will be treated by the following LID
practices?

Disconnection 0
Rain Harvesting 0
Rain Gardens 0
Green Roofs 0
Street Planters 0
Infiltration Basins 75
Permeable Pavernent 0

Design Storm for Sizing 000
(inches) (see Help)

Click a practice to customize its design.

Verify cost-estimation variables below

@ Projectis Re-Development
() Projectis New Development

() Site Suitability - Poor

@ Site Suitability - Moderate
() Site Suitability - Excellent

Cost Region NATIONAL (NA)1

Regional Multiplier |1

Help

A

LID Design @ b

Moderate Site Suitability

Site suitability is a measure of construction feasibility and includes factors such as tepography, seil type, slope, and
other physical features that might result in higher implementation costs.

Maederate 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
mare costly, but less than a site with poor site suitability,

" Underground
utilities present

i Few physical

" obstacles !
S ——— e

Sites determined to have moderate 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 concerns.

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

Mederate site suitability combined with information on development type, tepegraphy, and soil drainage determines
whether complex, typical, or simple cost curves apply. 5ee User Guide for more infermation.

Assign LID practices to capture runoff from impervious areas,

o 1 United States
o’ Environmental Protection
\’ Agency

Analyze a Mew Site  Save Current Site  Exit A
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SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

LID: US Bureau of Labor Stastics Regional Cost Centers

¥

f\_/l Mational Stormwater Calculator [ =

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

What % of your site's impervious area ‘ - LY== N ERYAYE ~

- fi

will ble treated by the following LID LID Design
practices?
Disconnection 0 = Cost Region

. . - Your "regicn” has been determined from the Location tab. Using data from the Bureau of Labor Statistics (BLS) a
Rain Harvesting 0 - multiplier has been computed representing the relative regional differences in costs for your nearest region (unless
Rain Gardens 0 - "Matienal” is shown) compared to Mational costs. Three regions are reported from 20 of the major cities for which BLS
I - data is available. Users can select another region or select "National” to apply a multiplier of 1, representing a national
Green Roofs 0 2 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 MNational average, while a multiplier <1 would adjust below the Mational

Street Planters 0 = average). The default multiplier for your region is shown in the Regional Multiplier box. The light blue circles in the

N . = figure below represent areas within a 100-mile radius of each major city. See User Guide for more information,
Infiltration Basins 75 =
Permeable Pavement 0 = =
Design Sterm for Sizing 0.00 - =

(inches) (see Help)

Click a practice to customize its design. : ¥
Verify cost-estimation variables below

s
@ Projectis Re-Development @"‘""

() Projectis Mew Development

() Site Suitability - Poor
@ Site Suitability - Moderate

Anchorage

() Site Suitability - Excellent *aaeia

Cost Region Miami (170 miles) 0.86

Regional Multiplier |0.86

3 T L
> bing - f—‘:_ : =
E 1% 2 \
Help o
Assign LID practices to capture runoff from impervious areas, Analyze a New Site  Save Current Site  Exit

o 1 United States P -
o’ EPA Environmental Protection 5 31
\’ Agency 2
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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. 
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SWC Analysis: Wares Creek, 14" St. W. - 9t St.

Runoff Reduction Results

r

1 National Stormwater Calculator ==

| Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Contro|s| Results |

Options .
= Current Scenario
Years to Analyze 0 5
Annual Rainfall = 58.63 inches

Event Threshold (inches) 010 =

Ignere Censecutive Days ]
Actions
Refresh Results
Use as Baseline Scenario 204
Remove Baseline Scenario
Print Results to PDF File 14%
Reports
() Site Description
© Summary Results =1 Runoff B2 Infil. B Evap.
() Rainfall / Runoff Events
- Statisti C t5 i Baseline 5 i
©) Reinfall / Runoff Frequency atistic urrent Scenario aseline Scenario
o ) Average Annual Rainfall (inches) 5863
() Rainfall Retention Frequency Average Annuol Runcff (inches) 238
() Runoff By Rainfall Percentile Days per Year With Rainfall 7515
() Extreme Event Rainfall / Runoff Days per Year with Runcff 2184
® CostS Percent of Wet Days Retained 70.84
" N Smallest Rainfall w/ Runcff (inches) 041
Largest Rainfall w/o Runcff (inches) 137
Max. Rainfall Retained (inches) 914
Help Help

Runoff results are up to date, Analyze a Mew Site  Save Current Site  Euit .:E

o 1 United States } s
o’ EPA Environmental Protection -32
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gals/year managed. 



SWC Analysis: Wares Creek, 14t St. W. — 9t St, W.

Runoff Results: Extreme Storm Events

‘\‘} National Stermwater Calculator — X
Overview Location Soil Type Soil Drainage Topography Precipitation Evaporation Climate Change Land Cover LID Controls Results
Options Extreme Event Rainfall / Runoff Depth
jiearia Analﬂe 2 : 3 Rainfall = Runoff 0 Base Rainfall 3 Base Runaff
Event Threshold (inches) 010 |2 ::| B e s s o s a0 D0 o 50 0 0 0 00 000 0 G000 O OO 3
Ignore Consecutive Days 0 :\ B Ll e e b oy a0 00D D0 b 0w 00 6 oo 0 0 oo O i
Actions E U I TR I | S E
Refrech Results E ......................... 3
Use as Baseline Scenario i“- ......................... | . 3
o |
Remove Baseline Scenaric
PrintResultstoPDEEle ([ F/H T 4 @ | 1w E
5 5 in 10 15 an a0 Ll a0 100 100
Reports
() Site Description Extreme Event Peak Rainfall / Runoff
() Summary Results :I
O Rainfall / Runoff Events =52 1 s 1 e s et e ke s e st nemesenseensss [ ] 3
(O Rainfall / Runoff Frequency e L - ... | . 4
() Rainfall Retention Frequency E_ &
O Runoff By Rainfall Percentile %. s 3 . —e— e R 3
® ExtremeEvent Rl Runch 20 T EOOOOte 0 AR = S R I R B I ;
O Cost Summary B NIRRT T DT T P D e PR R E
1
5 5 10 10 1 15 e 1 50 50 100 100
Return Period (years)
Help Help
Runoff results are up to date. Analyze a Mew Site  Save Current Site  Exit
- e — — ') - ;

o 1 United States
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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, 14t St. W. — 9t St, W.

Capital Costs Summary

r:}‘ National Stormwater Calculator

o] & =

| Overview | Location | Soil Type | 5oil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LD Controls| Results |

Options
Years to Analyze 20

Event Threshold (inches) 0.10
Ignore Consecutive Days

Actions

Refresh Results

Use as Baseline Scenario

Remove Baseline Scenarie

Print Results to PDF File

Reports

() Site Description

*) Summary Results

) Rainfall / Runoff Events

_) Rainfall / Runoff Frequency
(7) Rainfall Retention Frequency
(©) Runoff By Rainfall Percentile
(71 Extrerne Event Rainfall / Runoff

@ Cost Summary

Help

Estimate of Probable Capital Costs (estimates in 2016 US.$)

Maintenance Costs

Graphical View

Drainage Has Pre-trt? Current Scenario (C) Baseline Scenario (B) Difference (C - B)
Area % Area Treated 4.00 ac Area Treated ac Area Treated 4.00 ac

Cost By LID Control Type Current / Current / Low High Low High Low High
Baseline Baseline

Disconnection NA / NA Mo/ NA 50 $0 - - -

Rainwater Harvesting NA / NA Mo/ NA 50 $0 - - -

Rain Gardens MA / NA Mo / NA 50 $0 - - -

Green Roofs NA / NA Mo / NA 50 $0 - - -

Street Planters NA / NA Mo / NA 50 $0 - - -

Infiltration Basins 75/ NA Mo / NA $7.761 $19,390 - - -

Permeable Pavement NA / NA Mo / NA £0 $0 - - -

Total 75/ NA Varies §7,761 $19,390 - - -

Mote: sitz complexity variables that affect cost shown below:

Current Scenario
Dev. Type Re-development
Site Suitability Moderate
Topography Flat (2% Slope)
Soil Type B
Cost Region Miami (170 miles) 0.86

Cost Range: $7,761 -$19,390

Baseline Scenario

Hel

B

Runoff results are up to date.

o 1 United States
o’ Environmental Protection
\’ Agency

Analyze a Mew Site  Save Current Site  Exit
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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, 14t St. W. — 9t St, W.

Annual Maintenance Costs Summary

r:_;‘ National Stormwater Calculator EI’E' @

| Overview | Location | Soil Type | 5oil Drainage | Topography | Precipitation | Evaporation | Climate Change | Land Cover | LID Controls| Results |

Options

Vears to Analyze A E Estimate of Probable Maintenance Costs (estimates in 2016 US.$)

Event Threshold (inches) 010 2

Capital Costs| Graphical View

Ignore Consecutive Days ]
Current Scenario (C) Baseline Scenario (B) Difference (C - B)
b Cost By LID Control Type Low High Low High Low High
Refresh Results Disconnection 10 50
Use as Baseline Scenario Rainwater Harvesting 50 50
Rain Gardens 30 50
Remove Baseline Scenario Green Roofs 50 $0
Print Results to PDF File strest Flanters $0 30
Infiltration Basins §263 §0,542
LR Permeable Pavement 10 50
) Site Description Total $263 $9,542
() Summary Results Notes site complaxity variables that affect cost shown below:
SRl AT T Current Scenario Baseline Scenario

() Rainfall / Runoff Frequency Dev. Type Re-development

() Rainfall Retention Frequency Site Suitability Moderate
() Runoff By Rainfall Percentile Topography Flat (2% Slope]
Soil Type B

Cost Region Miami (170 miles) 0.86

Cost Range: $263 - $9,542

") Extrerne Event Rainfall / Runoff

@ Cost Summary

Help Hel

B

Runoff results are up to date.

Analyze a Mew Site  Save Current Site  Euit .:E

o 1 United States » @ -
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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.

o 1 United States F -
o’ EPA Environmental Protection 5 36
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100 miles from any of the 23 BLS regional centers distributed across the country



Climate Resiliency Planning Application

U.S. Climate
Resilience Steps to Resilience  Case Studies Tools Topics Expertise

£+ Toolkit

F

Improving Water Quality by Dealing with the First Inch of
Rain

The suburban city of Mount Rainier, Maryland, is doing its part to improve the water quality of a polluted
river in its region: residents and organizations are using green infrastructure to reduce stormwater

Just outside the northeastern boundary of Washington, D.C., the suburban city of Mount Rainier,
Maryland, features affordably priced homes, pedestrian-iriendly sidewalks, and a handful of historic
buildings. The city—named after the better-known mountain in the Pacific Northwest—expanded in the

Step 2: Assess Vulnerability & Risks
early 1900s after a sireetcar line began offering service in and out of the capital. Since the 1970s, i iy

officials in Mount Rainier have made substantial efforts to improve air and water quality for the town's Step 3: Investigate Options

residents, and o become a sustainable “green” community. Step 4: Prioritize Actions

Mount Rainier lies within the watershed of the Anacostia Step 5: Take Action
River, which flows into the Potomac River. In tumn, the
Potomac River flows into the ecologically productive
ke Bay. Unfortunately, the
med to as Washington's

sediments, agriculiural nuirients, and trash. As climate

g ¥ United States . . R . . .
\"'IEPAEEYJ#EL‘“"”'F’""“""” http://toolkit.climate.gov/case-studies/improvin



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

Live Demo:

Brookfield Elementary School, Oakland, CA

National Stormwater Calculator *

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

Site Name (Qptional)

|Brookfield Elementary Scheol |

Search for an address or zip code:

401 Jones Ave, Oakland, CA 94603 | L.

Site Location (Latitude, Longitude)
‘37‘735244281 57091,-122.1908117175620 |

Site Area (acres - Optional)
1.0 =

400 Jones Ave

Open a previously saved site

Ering your site into view on the map
and then mark its exact location by
clicking the mouse peinter over it.

Google

Arata the cita nn tha man Anahire a Mew Gite  Gaue Current Gite  Fvit

]
[ o United States , ¥ 2
o’ EPA Environmental Protection -38
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Open Project File


Mobile Web App Development:
Public Release Expected in Fall 2017

8 [ Use this polygon drawing ‘ool to
draw your project area on the map

Search for an address o zip code

¥
¥ Enter numbor of acres.for yaur site -,

0.0

o 1 United States
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\’ Agency
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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.qov
(202) 566-1671

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

o 1 United States P -
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