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Ensuring safe and cltean-water for all Amerlcans
Healthy Watersheds Sustainable Co




What is Green Infra

= “Green infrastructure” refers to an array of
technologies, approaches, and practices that
protect and use natural systems or systems
engineered to mimic natural processes, to manage
rain water as a resource, to solve combined sewer
overflows (CSOs) and sanltary sewer overflows
(SSOs), enhance environmental quality and
achieve other economic and community benefits.

= Green infrastructure stormwater management
approaches and technologies are characterized by
Infiltration, evapo-transpiration, and capture & use
of stormwater.
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A Paradigm Shift: —

Rain as a Resource, rather than

Improved water quality
Enhanced water supply

Increased groundwater recharge
and base flow

Reduced flooding to improve
stream hydrology

Habitat preservation, creation




Green Infrastruct

Health Benefits

= |mproved air quality
= Water supply enhancement

= Decreased urban heat island
effects

= Community wellness,
recreation & aesthetic
benefits

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
<I
o
i
2,
-




Green Infrastructure’s

Community Economic Benefi

= Cost savings

= Preserving capacity of the
wastewater collection system

= Jobs creation

= Enhanced property values and
commercial districts;
neighborhood stabilization;
higher tax base

= Energy savings _§ s / —
A = 1
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Piping to maximize
infiltration , NH 5




= Bioretention
= Permeable pavement

= Alternative parking & street
designs

= Green roofs
= Rainwater harvesting
= Urban trees & land conservation

Residential
Cistern, AZ
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Bioswale, North Charleston, SC




Region or
Watershed
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= BASICS

= TOOLS

= CASE STUDIES
* RESEARCH

= LIBRARY

= CONTACTS
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New York City, Philadelphia , Milwaukee

The Economics of Low-Impact Development: A
Literature Review — ECONorthwest

Low Impact Development at the Local Level:
Developers’ Experiences and City and County
Support — ECONorthwest

Green Values National Stormwater Calculator —
Center for Neighborhood Technology



CaseStudies

= Portland, OR

« Disconnected 49,000 downspouts
« Cost $53 each — total $2.5 million
e 80 - 85 % reduction in peak flow

= Milwaukee,WI

* Address major concerns first
* Locate demonstration projects in highly visible areas
» Extensive public outreach

= Frederick County, Maryland
« Cost savings described
e Permitting can be a challenge
¢ Designs to be used not accepted by public woks officials
* Public outreach important
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Funding Options
Retrofit Options

- Green Streets

- Rainwater Harvesting
- Incentive Mechanisms
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Water Quality Score

Five Sections:

= Protect Natural Resources (Including Trees) and
Open Space

= Promote Efficient, Compact Development
Patterns and Infill

= Design Complete, Smart Streets That Reduce
Overall Imperviousness

= Encourage Efficient Parking

= Adopt Green Infrastructure Stormwater
Management Provisions
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Example Scorecard Fi

= Evaluate thresholds

= Ground truth management practices before
Issuing COE

= |nclude incentives

= Have a minimum requirement for open space

= Review parking demand

= Review street design standards
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Low Impact Deveropmen

URBAN Desj(i\r TooLs

‘ Home H Introduction ‘ Start Design || Typical Landscapes H LID Techniques H Dezign Examples H Site Map H Contact |

Thursday April 25. 2012

Introduction to LID E—

WHEN YOURE READY,
Frequently Asked Questions
Start Designing!

: About the new What is LID?

. : "Start : C—]
Website design « How did LID get started? Ch;l;g:n o c]i]:ckeshagler“nge
| « Why should I use LID techniques? 2
eE e vicw G fte. | » What are the costs associated with LID?
' ::_ajgt’:gf:lé’::ﬂnu = s Is LIDreliableifit depends on property owners maintaining their on-site practices? e
pE:rticu!ar S | + What about flood contrel?
the LID Urban + How does LID relate to other practices such as Conservation Design, Better Site Design and Smart Growth?
Desizn Tools + What are the "talking points” of LID?
Website. + Where can I get more information?
This update is
merely a design
change. No content
has been changed or
npdated.
Trouble with
| Website? |
| If you have any I
[ trouble accgsaing | What is LID?
pages on this
| website, please |
| contact us by email | |
and we will get back : |
i S Low Impact Development (LID) is an innovative stormwater management approach with a basic principle that is modeled
| pracihle- after nature: manage rainfall at the source using uniformly distributed decentralized micro-seale contrels. LID's goal is to
| Please include the ||  mimica site’s predevelopment hydrology by using design techniques that infiltrate, filter, store, evaporate, and detain runoff
| URL (i.e. webpage | close to its source. Techniques are based on the premise that stormwater management should not be seen as stormwater
link) that vou are disposal. Instead of conveying and managing | treating stormwater in large, costly end-of-pipe facilities located at the
referring to so that bottom of drainage areas, LID addresses stormwater through small, cost-effective landscape features located at the lotlevel.
we may better assist These landscape features, known as Integrated Management Practices (IMPs), are the building blocks of LID. Almost all
vou. Thanks. o : P
components of the urban environment have the potential to serve as an IMP. This includes not only open space, but also
rooftops, streetscapes, parking lots, sidewalks, and medians. LID is a versatile approach that can be applied equally well to
new development, urban retrofits, and redevelopment | revitalization projects.
& Internet v Himw -
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'Abnut the new

Website design

This update s merely 2
design change. Mo
conbant has bean

e R
changed arupdated.

Trouble with
Website?

If you have any troukle
azcesEng pagesan this

that we may better aazist
| vau. Thanks.

LID Urban Design Tools

How to Use this Website

Firstuse the icons on the left to view sketches of a number of LID technigues dispersed throughout general land use settings. Geta feel for what technigques might be appropriate for vour site Aregs

representing LID technigues are colored in the biock and white sketches. Hold the cursor over any LID area to identify the specific LID technigue and the lond use in which it is employed.

Then return to this page and use the pull down menus on the right to access detailed design information for the specific technigue and land use setting of interest.

v

LID can be used in a number of different settings. Follow the links to view general schematics
for LID's implementation in urban and residential areas, as well as in transportation projects.

E=ep in mind though that these arejust some illustrative suzgestions The number of ways in
which the landscape and existing infrastructure can be used in LID i= limited only by the
imagination of the designer! Click one of the pictures below to view more information.

v

Mow that you've seen how LID can fit into vour general land use plans_
» read aboutspecific desizn concerns and caveats
» download detailed specifications
» determine a construction schadule
» understand the maintenance and cost requiremants
» lzarnabouthow vou will behelping to maintain your site’s hydrology

Use the drop-down menus below to specify theland use and LID technigue in which vou are
interested

Step One:

Salact LID Technigus
Bioretention I

Step Two:
Bzlect landuas desizn link

Low Density Residential ki
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URBAN Desicn TooLs
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- Start Desian || Typical Landscapes || LiD Techniques. MIQI:Emques m
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Transportation Uses of LID

Hold the mouse cursor over any mhrﬂpmt
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Website?

If you have any troukle
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that we may better aazist
| vau. Thanks.

LID Urban Design Tools

How to Use this Website

Firstuse the icons on the left to view sketches of a number of LID technigues dispersed throughout general land use settings. Geta feel for what technigques might be appropriate for vour site Aregs

representing LID technigues are colored in the biock and white sketches. Hold the cursor over any LID area to identify the specific LID technigue and the lond use in which it is employed.

Then return to this page and use the pull down menus on the right to access detailed design information for the specific technigue and land use setting of interest.

v

LID can be used in a number of different settings. Follow the links to view general schematics
for LID's implementation in urban and residential areas, as well as in transportation projects.

E=ep in mind though that these arejust some illustrative suzgestions The number of ways in
which the landscape and existing infrastructure can be used in LID i= limited only by the
imagination of the designer! Click one of the pictures below to view more information.

v

Mow that you've seen how LID can fit into vour general land use plans_
» read aboutspecific desizn concerns and caveats
» download detailed specifications
» determine a construction schadule
» understand the maintenance and cost requiremants
» lzarnabouthow vou will behelping to maintain your site’s hydrology

Use the drop-down menus below to specify theland use and LID technigue in which vou are
interested

Step One:

Salact LID Technigus
Bioretention I

Step Two:
Bzlect landuas desizn link

Low Density Residential ki
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H Start Design || Typical Landscapes H_LIDTE{:hniques || Design Examples || Site Map || Contact |_

Bioretention

Low Density Residential

Bioretention cells, also known as rain gardens, have been successfully implemented in a number of typical suburban

developments. For example, the developer of Somerset community® = in Prince George's County, Maryland, was able to
save more than $4,000 per lot using bioretention cells instead of conventional EMP
pond technology. Six additional lots were recovered due to lower stormwater
management space requirements, and the community was marketable as
environmentally friendly and ingeniously landscaped. In such developments, rain
gardens are a natural stormwater management solution. Planted in low-lying areas, the
§ zardens contain specific layers of soil, sand, and organic mulch. These layers naturally
| filter the site’s runoff, substantially reducing common homeowner pollutants such as
lawn fertilizers and driveway oils and providing protection for the receiving
waterways.

+ establish a unique sense of place by featuring plants native to the area

s encourage environmental stewardship and community pride

« provide ahost of additional environmental benefits (habitat for wildlife and
native plant varieties, improved air quality, mitigation of urban climates)

+ increasereal estate values by the use of aesthetically pleasing landscape

References

! Growing Greener in your Rappahannock River Watershed
Contact Friends of the Rappahannock, http:/ /www.riverfriends.org/

21.5. Environmental Protection Agency, 1995: Maryland developer grows 'Rain Gardens' to control residential runoff.
Nonpoint Source News-Notes, 42 (August/September), hitp:/ [ www.epa.gov/ OWOW/info / NewsNotes/index.htm]

Tuesday April 2
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| Disclaimer

BUILDIT!

AUTOCAD #1
AUTOCAD =2
JPEG #1
JPEG #2
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RELATED INFO
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COSTS
MATNTENANCE
WHY?

BENEFITS
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UrBAN Desicn TooLs

Low Impact Deverorsent

Home || Introduction

About the new
| Website design

particular page on the
| LI Urban Design Toals
Wahsita.

marely &

Thisupdate
i 41

Trouble with
Website?

Y30 are eferring tos
| that we mav better sszist
| vau. Thanks.

Start Design || Typkal Landseapes || LID Techniquss || Design Exsmples || Stte Map || Contact

LID Urban Design Tools

How to Use this Website

Firstuse the dcons on the left to view sketches of a number of LID techniques dispersed throughout general 1and use settings. Geta fesl for what technigues mizht be appropriate for your site Aregs

representing LTD technigues are calered in the Mack and white sketches. Hold the cursgr guer any LI D areq to identify the specific LID techmigue and the lond use in which it is employed.

Then return to this page and use the pull down menus on the right to access detailed design information for the specific technigue and land use setting of interesc.

7

LID can be used in a number of different settings. Follow the links to view general schematics
for LID's implementation inurban and residential areas, as well as in transportation projects

Eeep inmind though that these are just some illustrative suggestions. The number of ways in
which the landscape and existing infrastruocture can be used in LID i= limited only by the
imagination of the designer! Click one of the pictures below to view more information.

\

Mow that you've seen how LID can fit into your general land use plans_

» read aboutspecific desizn concerns and caveats

» download detailed specifications

» determine a construction schedule

» understand the maintenance and cost requirements

» learn abouthow vou will behelping to maintain your site’s hydrology

Use the drop-down menus below to specify the land use and LID technigue in which vou are
interested

Step Ome:
Balect LID Technigus

Bioretention hd

Step Two;
Bzlact landusz dasign link

Low Density Residential hd

(Gol




EPA National SWC‘EETCUH{OI\—:

= Desktop application to estimate runoff.
= Seven Gl practices ca be evaluated.

Disconnection Rain harvesting
Green roofs Street Planters
Rain gardens Infiltration basins

Porous Pavement

= Utilizes soll conditions, topography, land cover,
historic rainfall records and evaporation rates.
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‘:. National Stormwater Calculator

-..-"..

Overview | Location

Soil Type | 50il Drainage | Tupograph},rl Precipitation | Evaporationl Land Cover | LID Controls | Rum}ff‘

Site Name (Optional)

DEP

Search for an address or zip code:

401 East State Street, Trenton, NI "~-~'\

Site Location (Latitude, Longitude)
40.2208037674427,-74.75765392184257

Site Area (acres - Optional)
0.0 =

Open a previously saved site

Bring your site into view on the map
and then mark its exact location by
clicking the mouse pointer aver it.
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Home Insert Design Animations Slide Show Review View
% Mational Stormwater Calculator . LR - -
Over\riewl Location | 50il Type | Sail Drainage Topographyl Precipitation | Evaporation | Land Cmrerl LD Controlsl Runoﬁ‘|
What type of soil is on your site? P r‘l N @ @ Road* s ?e"-:‘-‘.‘l g {,n
N - - ®
[C] View soil survey data " 3 > = o Modef4 CU}'O
] cey St ] Feeder St W ple® ?ﬂ ) Ogdﬁ“ ] "q;_,.
O @ A- low runoff potential ':'.-00 3 - = Q &
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e
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Select a soil type for the site.
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EUPSH Mational Stermwater Calculator | Wat... % M
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@; Mational Stormwater Calculator

-—se oo .

| Overview | Location | 5oil Type | Soil Drainage

Topographyl Precipitaticn | Evaporation | Land Cmrerl LID Controls | Runof'f|

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

0,04 (Defoult = 0.04)

[T] View soil survey data

B <= 001 inches/hour

B 0010 <=01 inches/hour
O »01to<= 10 inches/hour

B > 1inches/hour
When soil survey data is displayed

you can select a value directly from
the map.
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Enter the soil's drainage rate.

Analyze a New Site  5ave Curn
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Describe how steep the site is.
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"‘ Mational Stormwater Calculator " . LA - -
L 1 il

| Overview | Location | Soil Type I Soil Drainage | Topography | Precipitation

Evaporation | Land Cowver I LID Controls | Runoﬁ‘|

Select a rain gage location to use as - V Run 4 o=
- T 1gwood ) i .
a source of hourly rainfall data: cne © @ | Road- State Mlllm-.frn Sayreville
Ml|f0rd Quakerto Fark 1 Park
squm TR \ Kendall Park ,fSﬂuth River
£ NESHANINEASE - plciarig e A202) 130. EBST. Brunswmk
(1970-2006) 50.31" ireenville Center T - Il < 3
i Plumsteadyille Hassivall I.-'_.' potswao
ELLWBLDEL Red Hill ) perkasie A . /
i \ .
(1970-2006) 49.10" \ Lapiegnsille Princeton
W e Ll s 138 Jamesbu
3 - WERTSVILLE 4 NE _ Ptr;-- Vatey = (29) g 9 Rol
il Rese - £ i/
{1970-2006) 48.36" ir _ esengty. (011 - Fennington I
Franconia |3g9 Doylestown = /
4 - PEMBERTON e 3 ) Lawreniceville /
(1870-2002)46.32" Harleysville = i X Hiahtslnwn
L ¢ Ewing' CalaniaffLak pond g
5 - MOORESTOWN A Montgomenyille yyringron N0 ,".".‘_’. v i funn] ki, TMARRIers )
1970-2006) 48.59" Kulpsville) “Yar 1] : it 4 \—
( ) 5 \ S Lansale T Varc i " | Hamilton V4 West |
s Richboro Tr’:"" Square P
5 infall data for oth Gjheiq. Ramigeieg : Mnrrlswlle S
ave rainfall data for other uses - ) oo
oM 1 Maple Glen  Horsham / Fairless Hills” “Wh'm Eioiss Alrentown
Yoozl W 3 Hatboro™ “Levittown |U35M|| Gmm:ﬂe '@
e BlueBell Ambler P b / . ustria # :
e & '.'Q | Willow Grove F}aste;p:-iile' 4 i i '”3 § Park/ ' y. a%e
iwville audubon . Whnlemarsh o W AR 7
Valley Nor‘rlstnwn A Plymauth Abington | Bensalem Roebllng 4 _}_;.? Chesterfield
;:[F: K'“Q of :":f" Meeting  Cjanside N Brlstal -
S = Prussia” cnnlsr'_mhﬁ?_cken - ICmydan Burlmgmn g ZDEI A
Benwyn = Cheltenham 7 Fdgewater Park “F & (537 |
Paoli & &3 Rhefslde # 7 Joint Base
Ard W > L WIllmngm_ .,;’f'." Fart Dix McGuire- Dix-Lakehurst
Mawtown | Lo . = Y Fort Dix Military Lakel
Square Merion ST-atlﬁn Eost Park 4# Cinnamingon 4295 Mount Hally Reservation
town Heights Havertown = o . =
(istown fidley {rals ' gy sl 2 Lumberton Pemberton i
SO Ceek  Drexel Hill Ph| Iadel h 1a Map"’ SRare Heights Looon2 IS
IMMte | field 7 ® 2012 Misiblagecon
park o _ opringfie L il Collinvanond  Ramblewood
Help
Select a source of leng-term hourly rainfall data. Analyze a New
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“, National Stormwater Calculator — - T R Rl F . -~ 5
| Overview | Location | Soil Typel Soil Drainage | Topegraphy | Precipitation | Evaporation | Land Cmrerl LID Controls | Runof'f|
Select a weather statign to use as ] [‘I , O @ | Road* o lelr;gst_cln- S Blcumfle.ld Nertfi Bergen L Dl vIx
a source for evaporation rates: = = g Mendham East. Orange : Hicksyill
Slatington Wishirgtan N e New, York “FranklingHicksville "
L Maplewood ewark | i Square Lewttown Eel
1- LAMBERTVILLE U y
(1970-2001) 57.86' — 2 Hig Bidg Bedminster nion | Jersey Gty Valley Hempstead || west s
Evergreen Park _Bethlehem' . @ = ilagetied E||zabeth EE?U””E Stream Freep'urt-sourh
2 - PEMBERTON v Albany Wit i/ Painied indgn ) (omaica S Oyster
(1970-2001)57.59' 22 P L R s e | Staten . BaylongBeach B9
=y LY Readington Sout |amﬁe|d Carteret Island
3 - MOORESTOWN “ X el Ernmaus Franchtoun dison= Raritan
(1970-2006) 57.27 . - u New BNInssick | perth Amboy 1y
4 - NEW BRUNSWICK 3 S Fleetwood “Quakertown % North Brunswick ‘.Sa)rrevllle Hazlet
(1970-2005)61.18" (29| East Brunswlck
) Barto 8.5 & A 4 Mlﬂdletawn
5 - FLEMINGTON 5 NNW Perkasie Lambertville Prindstort .
(1070-2006) 56,90 ﬁnk_iqg-' _Reading M X ) | Rotertevile I
prifig Square  Franconia Dc-ﬂgsz_smwn e ﬁ ) l..I__ung Branch
: fa22) Pottst \ & JRing : Freehold -~ ||
Save evaporation data for other uses > CHGLINR Lansdale i Hamilton . A
100) b oS ) Warminster Tre@bn_Square Allaire 'I‘G'sb”'y ok
= ol ersfar - i 5 ; - 5t |
= ,__'l.{_l.famcl: oy : b — lll_ei.rit'town 2 @ P:rt:
e @ LiNoristou bington _gana < Chserte Mansan
Ny sl ) . Point Pleasant
Salisbury Lionville Berwyn Cheltenham =~ .
: A : _ illingbara piy Fort Doe |
Heights - } 0 iy Silverton
e Marple Havertown N e i
Coatesville ho : __“ Lumbeiton Eservation i
West Chastar “Phil ad el p h | a Country Lake Estates Toms River
Marlboro [ ;":I Sprlngfleld - Audubon ’Marltnn quﬁj. '
P .Chester Woodbury Tabemacle Forked River
‘New Garden  Talleyyille - Lindenwald
v, : . Barnegat Beach 10 miles 20 km
ling ilmi Stiedestir \
hing Wilmington / fudios b o\ Waterford Works 2012 Miorosoft Corporstion © 2013 Nokia
el i =y

Select a source of monthly average evaporation rates,

Analyze a New Site  5ave Current Site

QP&

RS %

‘e .l [




I-"Eg;\ﬂ =90 .1‘; S - - Lake George - Microsoft PowerPoint non-commercial use * — 1
R = —

Home Insert Design Animations Slide Show Review View
. -— g
% National Stormwater Calculator - -w - -
h | Overview | Location | Soil Type I 5oil Drainage | Topography | Precipitation | Evaporation | Land Cover | LID Controls | Runoﬁ‘|
z h e ) . - _ oy
Tl || ° _ . O ® | Road” pet Xy
de| Stands of trees with adequate brush and forested litter cover. < = . z M ff)c.oj
— O A ) = g,
E - rLU- ﬂ'FeE‘d-ﬁ" st < \.\Eﬂ e % {1 d‘-eﬂ s '-‘.‘f‘q ba 2
% Forest 0 = oﬁcw St g v [ 01 A 09
= 3| L P
% Meadow 0 = C o 4 ."I/,ra
1 ’ We < S i fﬁ o nf??ou
% Lawn 10] = k% - “_-:ib th S
Branch =
o % Desert 0 s Bank st ALy "-E:; S W
it L cﬁ. o Cm,s's,'s 'a.lF
Ly 1_/' "I;'NE 5L = "5
% Impervious 60 oy 9 0 def‘f“ o 2
£ pe2 h 2
5 I EwING AND
@ Wood St E? CARROLL
m Hover the mouse over a cover category {.H) HANOVER H {f
to see a more detailed description. % 206! ] ACADEMY ANOVER o
} ; g ~ erSt AcKDEMY | ppercha™t < f State St %
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Describe the site's land cover. Analyze a New
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W ‘ &I duke farms nj - Yahoo! Search Results  ** | &/ epa sw calculator - Yahoo! Search Res...

EUPSH Mational Stormwater Calculator | Wat..,

"

+

(- & www.epa.gov)/ nrmrlwswrd/wog/models/swe/

o

@~ epasw calculator

.,%‘Naticnal Stormwater Calculator pa—— - - ‘

| Overview | Location | Soil Type | 5oil Drainage | Topography | Precipitation | Evaporaticn | Land Cowver

LID Cantrols | Runoff

What % of your site's impervious area LID Design —_ ﬁ g
will be treated by the following LID bk 1{.-“
practices? nCQ!O
) ) = y Disconnection
Discennection 0 = I ) ) ) L
Disconnection refers to the practice of directing -
Rain Harvesting 0 = runoff from impenvious areas, such as roofs or
_ & parking lots, on to pervious areas such as lawns or
Rain Gardens 0 = veqetative strips, instead of directly into storm
- drains. This gives the runoff an cpportunity to
Green Roofs 0 = infiltrate into the soil before leaving the site
Street Planters 0 = o , ]
¥ The Capture Ratic is the ratio of the pervious area
Infiltration Basins 0 = receiving the runoff (such as a lawn area) to the
L impervious area that generates the runoff.
Porous Pavement 0 = |
. N For example, if 5,000 sq. ft. of roof area is directed f;%.
Deslgn Storm for Sizing 0,00 = onto 3,000 sq. ft. of lawn area then the Capture Ratio (%
(inches) (see Help) would be 3,000 / 5,000 or 0%, % 0}
] . o ] it L % Capture Ratio 100 = ® 'F.y,
Click a practice to customize its design, |
&
]
-
70
Wy - |
' GF
Learn more ... |
g
;|
Size for Design Storm Restore Defaults [ Accept J [ Cancel ] 1
Ol = — — = © 2013 Microsoft Corg
Help

Assign LID practices to capture runoff from impervious areas.

Analyze a New
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% National Stormwater Calculator

LID Controls

| Overview | Location | Soil Type I Soil Drainage | Topography | Precipitation | Evaporation | Land Cover

What % of your site's impervious area LID Design o ﬁ
will be treated by the following LID __
practices? [
Di . 0 = f Rain Harvesting
Seani=cen = Rain harvesting systems collect runoff from rooftops -
Rain Harvesting ] = and convey it to a cistern tank where it can be used
& for non-potable water uses and on-site infiltration.
Rain Gardens 0 =
G Roof 0 - The harvesting system is assured to consist of a
feen noots = given number of fixed-sized cisterns per 1000 square
Street Planters 0 . s feet of rooftop area captured.
Infiltration Basins 0 = The water from each cistern is withdrawn at a
= constant rate and is assumed to be consumed or
Porous Pavement 0 - infiltrated entirely on-site.
Design Storm for Sizing 0.00 = — -
(inches) (see Help) m W%{;&:_
b - o E EL @
] . o ] agl Cistern Size (gallons) 100 - ! ﬁ\ﬁ - Ii‘
Click a practice to customize its design, ] L i
e I =
‘; Emptying Rate (gallons/day) :50 *
v ' 5
: MNurnber per1,000 sq ft _4'0 =]
Wi
Learn more ..
®mo,
gl
Size for Design Storm Restore Defaults ‘ [ Accept l [ Cancel ]
Help

= | pe £
7
f?co '{’?
%
% X
% H
o -F'?.-
GR

® 2013 Microscft Con

Assign LID practices to capture runoff from impervious areas.

Analyze a New
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-5— National Stormwater Calculator
| Overview | Location | Soil Type | 5oil Drainage | Topography | Precipitation | Evaporation | Land Cover | LID Controls | Runoff
What % of your site's impervious area LID Design e ﬁ g
will be treated by the following LID e if
practices? [ nC‘ojo
Di i 0 = y Rain Garden
I - Rain Gardens are shallow depressions filled with an -«
Rain Harvesting ] = engineered soil mix that supports vegetative growth,
_ & They are usually used on individual home lots to
Rain Gardens 0 = capture roof runoff,
Led o 0 Ld Typical soil depths range from 6 to 18 inches.
Street Planters 0 = o . )
¥ The Capture Ratio is the ratic of the rain garden's
Infiltration Basins 0 = area to the impervious area that drains onto it.
Porous Pavement 0 =
- o
Design Storm for Sizing 0.00 = %-
(inches) (see Help) (%_. %
. = ¥
_ . o _ il Ponding Height (inches) 6 ~ 'y 'F.9,
Click a practice to customize its design, ]
g [ m
_;,‘ Soil Media Thickness (inches) 2 g
o | -
i BESE, dg 000 [
: Soil Media Conductivity (in/hr) [ -
WL.' % Capture Ratio _5 =
G#
Learn more ..
g
l‘\‘1I
Size for Design Storm Restore Defaults [ Accept J [ Cancel ] I
oi - © 2013 Microsoft Corg
Help

Assign LID practices to capture runoff from impervious areas.

Analyze a New
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e ki —ii

: National Stormwater Calculator

Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Land Cowver
¥p g pegrapny p p

LID Controls

Runoff

What % of your site's impervious area LID Design )
will be treated by the following LID o
practices? [
D i 0 = ] Green Roof
e s Green Roofs (also known as Vegetated Roofs) are
Rain Harvesting i} = bio-retention systems placed on roof surfaces that
_ el capture and temporarily store rainwater in a soil
Rain Gardens 0 = growing mediurn, They consist of a layered system
< GROWING MEDIUM of roofing designed to support plant growth and
Green Roofs 0 . 4 FILTER EABRIC retain water for plant uptake while preventing
0 = ~DRAINAGE LAYER pending on the roof surface,
Street Planters = y /" (asneeded)
Infiltraticn Basins 0 RN . ~WATERPROOF The thickness used for the growing medium
4 MEMBRANE typically ranges from 3 to 6 inches.
Porous Pavement 0 = ] _?ﬂ%ﬁl}tlm
a5
Design Storm for Sizing 0,00 =
(inches) (see Help)
_ . - it Soil Media Thickness (inches) 4 -
Click a practice to customize its design.
= [ -
_;,‘ Soil Media Conductivity (in/hr) oo
P
wy
Learn more ..,
*mq
1
Size for Design Storm Restore Defaults [ Accept J l Cancel
Help

(GREENWODD
HamICTON

-5‘5‘3\-"23
SN

500 fesp

=
)

[ 5
© 2013 Mioosoft Corporationp® &
=

Assign LID practices to capture runoff from impervious areas.

Analyze a New Site  Save (
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Slide Show

Review View

% National Stormwater Calculator

Owerview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Land Cover
¥p g pograpny P! P

LID Controls

What % of your site's impervious area LID Design | ﬁ
will be treated by the following LID o
practices? [
) ) = y Street Planter
Disconnection 0 = . i .
| Street Planters consist of concrete boxes filled with  »
Rain Harvesting ] = Al an engineered soil that supports vegetative growth. [
) = e BRI Beneath the soil 1s a gravel bed that provides
Rain Gardens 0 - uRrACE additional storage.
breen Roofs 0 z et i The walls of a planter extend 3 to 12 inches above  |=
Street Planters 0 = - GRowNE L the sni_l bed to allowforpnndi_ng withing the unit.
k. The thickness of the soil growing medium ranges
Infiltration Basins 0 = FILIEIL RALIIC from 6 to 24 inches while gravel beds are 6 to 18
= ERISTING inches in dEFIth
Porous Pavement 0 = oL TR
The planter's Capture Ratio is the ratio of its areato ~
Design Storm for Sizing 0.00 =
(inches) (see Help) Ponding Height (inches) 6 =
it
Click a practice to customize its design, & Soil Media Thickness (inches) 18 =
“ Y
| Soil Media Conductivity (in/hr) w2
. Gravel Bed Thickness (inches) 1 -
'
% Capture Ratic 6 >
Learn more ..
g
gl
Restore Defaults [ Accept l [ Cancel ]
Help

o | I;E‘ £
I}
f?co '{’?
%
% A
% Y
)
GA

® 2013 Microscft Con

Assign LID practices to capture runoff from impervious areas.

Analyze a New
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i el i - Ll it e il

5" Mational Stormwater Calculator

h | Overview | Location | Soil Type | Soil Drainage | Topography | Precipitation | Evaporation | Land Cover | LID Controls | Runoff
4 r
What % of your site's impervious area LID Design ' ﬁ L
m will be treated by the following LID Ik
practices? i
E Di o 0 = i Infiltration Basin
B = Infiltration basins are shallow depressions filled with -
: Rain Harvesting i} 2 grass or other natural vegetation that capture runcff
el from adjeining areas and allow it to infiltrate into
U Rain Gardens 0 = the soil,
Green Roofs 0 = The calcul hat the infiltrati ¢
Inflowvia a pipe e calculator assurmes that the infiltration rate from
Street Planters 0 - or controlled the basin is the same as for site's native soil,
n A surface flow
Infiltration Basins 0 = The basin's Capture Ratio is the area of the basin
4 relative to the impervious area whose runoff it
m Porous Pavement 0 = 7 captures.
} Infiltration - Iy
Design Storm for Sizing 0,00 2 '%1-
H {inches) (see Help)
] ] o ] i Basin Depth (inches) 6 -
Click a practice to customize its design. 1
bl I =
U E % Capture Ratio ;5 =
ot &
E Wy i
q Learn more ...
& Smo,
A
L I\
Size for Design Storm Restore Defaults [ Accept ] l Cancel ] |
2 ol : .
] | ~ - --
Assign LID practices to capture runoff from impervious areas.
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% National Stormwater Calculator

h | Overview | Location | Soil Type I 5oil Drainage | Topography | Precipitation | Evaporation | Land Cover | LID Controls | Runoff
z What % of your site's impervious area LID Design ' ﬁ g
m will be treated by the following LID __ ﬂ,-“
practices? | nCQjO
E Di . 0 = y Porous Pavement
SRR = Poreun Saphat ;J/’ Continuous Porous Pavement systems are excavated »
: Rain Harvesting 0 = Bubsuriice lAratin ¥ == =="1 1 areas filled with gravel and paved over with a porous [
el concrete or asphalt mix,
U Rain Gardens 0 =
- Modular Block systems are similar except that =
o Green Roofs 0 = permeable block pavers are used instead.
Street Planters 0 : e . - :
¥ e e T Eabe MNormally all rainfall will immediately pass through
Infiltration Basins 0 = bl © st the pavement into the gravel storage layer below it —
R X0 X e where it can infiltrate at natural rates into the site's
m Porous Pavement 0 = e S G native soil.
} o SUBSURFACE BED =F
Design Storm for Sizing 0.00 = Pavernent layers are usually 4 to 6 inches in height  ~ ! %'%
H {inches) (see Help) / = %
. = ¥
] . o ] agl Pavernent Thickness (inches) 6 - £ 'Fg
Click a practice to customize its design, ]
e T =
U ‘; Gravel Layer Thickness (inches) ;18 x
ol ]
o ? -
: % Capture Ratio [ -
> W,
G#
q Learn more ..
& ®mo,
L
Size for Design Storm Restore Defaults [ Accept J [ Cancel ] I
m ® 2013 Microsoft Corp
- NI
Assign LID practices to capture runoff from impervious areas. Analyze a New
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| Dverviewl Location | Soil Type | 5cil Drainage | Topographyl Precipitation | Evaporation | Land Cover

LID Controls | Runoff

What % of your site's impervious area i I i vy g
will be treated by the following LID “N» O @ | Automatic™ \\ pety &
ctre ! > j
practices? i _-140
. _ = +Road danf-,"« dﬁ‘f,qv
Disconnection a 00(,@3.- St éu / A standard road map A alt) e
)
Rain Harvesting 0 (F:b > % & Ma
: ¢ Automatic = & e,
c " A w [ U
Rain Gardens U Switches to the best map style as you zoom ot 5 ?ﬁ_g‘l.
Green Roofs 15 Bank s¢ 1 ol 1 "-?3
L‘n-' . | r_qﬂ‘a‘ir’ H’aﬂj
Street Planters 0 . g Bird's eye @
] A better angle of aerial photography
Infiltration Basins 0 5 gn Ll . :-r EWING AND
& showlauels show angled view e, CARROLL
Porous Pavement 40 L HANDVER {"_ \ ér
n 206! ACADEMY HANOVER st St G
Design Sterm for Sizing 1.00 ; Q"' yer St AcADEMY perchia” < g State '%_
{inches) (see Help) 8 £ Han® ® a%..
. b A 2
. . o . it 5} £ State St EWING AND Gl
Click a practice to customize its design, W CARROLL af
ot E State St W
i) g oF
L]
S - &
§owe, S | &
: t 5 \Witidsar P! T SEPTA RY-Trent
E'Fronfs E Front st Cen-te:en >
t
Wi‘afa Euerett Alley ousiL] &
Vetta St i P
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Assign LID practices to capture runcff from impervious areas.
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| Overview | Location I Soil Type I Soil Drainage | Topography | Precipitation | Evaporation I Land Cover I LID Controls | Runoff

Analysis Options Site Description Summary Results |RatnfaH Percentiles | Ratnfaitr’ﬁunaffl Runoff Frequency | Retention FrEquem}r|
Years to Analyze E = Statistic Current Scenario Boseline Scenario
Annual Averages
Event Threshold (inches) el Average Annual Rainfall (inches) 48,91 48,91
Ignore Consecutive Days [ Average Annual Runoff finches) 1447 38.83
Percent of All Rainfall Retained 71.02 18.57
Daily Event Statistics
_ Days per Year with Rainfall 8176 &1.76
Use as Baseline Scenario Days per Year with Runcff 39.28 6736
Percent of Wet Days Retained 51.96 1760
Remove Baseline Scenario Smallest Reinfall w/ Runoff (inches) .28 010
Largest Rainfall w/o Runcff (inches) 053 022
Print Results to PDF File Max. Retention Valume (inches) 287 0.38

This table summarizes runoff results for your site. The Annual Averages portion of the table includes all rainfall and runoff values, even those for
Statistics refers to days where the total rainfall or runoff is above the minimum thresheld value.,
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Runoff results are up to date.
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——— sed™. B2 8 *»0» '-‘ ) - - s
ige | Topography | Precipitation I Evaporation | Land Cowver | LID Contm-ls| Runoff |
| Site Description | Summary Resufts| Rainfall Percentiles |Rar'.nfatf/Runq|"f| Runcff Frequency | Retention Freqr..rem}v|
Runoff Contribution by Rainfall Percentile
Rainfall for Upper End of Percentile Interval {inches)
0.13 0.18 0.24 0.31 0.39 0.49 0.65 0.73 0.85 0.a7 1.23 1.64 2.80
2 1 1 | 1 1 1 | !
% Tmm Current Scenario @mmm Baseline Scenario ! ' ! ! ' ! ! ' '
- i
S 5 + 4
= r
=
.
— 20 4 .
3
o 1
= 1
s 10T ]
W
o : : :
£ 10 : : :
= 1 ; ; :
@ : : :
e ] : : :
e ° i i ﬂ i
0 L ' == ﬂ
0-10 10-20 20-30 30-40 40-50 50-60 60-70 T0-75 T5-80 B0-85 85-90 90-95 85-99
Daily Rainfall Percentile Interval
This plot shows what percentage of total measureable runoff is attributed to different size interval rainfall events, The bottorn axis is divided into intervals of daily rainfall event percentiles, Thetop |
axis shows the daily rainfall depth corresponding to each end-of-interval percentile. The bars show what percentage of total measureable runoff is generated by the rainfall within each size interval.
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q This is a graph of the daily runoff depth associated with each measureable daily rainfall event over the period of record analyzed. Events that are completely captured on site (i.e., are below the =
n event threshold) show up as points that lie along the horizontal axis.
’ Analyze a New Site  Save Current Site  Exit A

4:58 PM

el | 003




crosoft PowerPoint non-commercial use Drawing Toals - ‘ = L
ians Slide Show Review View Format
ﬁ — Fip— - PR N 2 b - '=
- — s ad®m e 20 - ‘F' I =
——— Wl T eee— i —

spography | Precipitation | Evaporation | Land Cover | LID Cantrols | Runoff

te Description | Summary Results | Rainfall Percentiles | Rainfall/Runoff |R | Retention quuemy|

Daily Runoff Exceedance Frequency
B0 . e : . : e : !

—@— Current Scenaric —e— Baseline Scenario |

70
6
a0
40

30

Days per Year Exceeded

o =
o ==
=

0 1 2 3 4
Runoff Depth (in)

iis plot shows how rmany times per year, on average, a given depth of daily measureable runoff will be exceeded. It contains information similar to a flow duration curve and is useful for -
rmparing the hydrologic response of alternative development scenarios.
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This plot shows how frequently daily rainfall up to a given depth will be retained on site, For example, if a stormwater retention geal is to capture the first X inches of daily rainfall, this plot will show | =
the reliability at which this target can be met.

L
a Daily Rainfall Retention Frequency
O 120 ] R — Current Scenaric = Baseline Scenario |
a 100 b e P ]
= . .
g
LLJ B B0 L ]
> i
o | E
I
o : . i
U S 40 L. TR ST ]
E E . . 4
o |5
q o B O N T T ST J
d 0 e : : e - R I S
m 0.0 0.5 1.0 15 2.0 25 3.0 35
m Target Rainfall Retention {(inches)

-

Analyze a Mew Site  Save Current Site Bt A




Relationship of Gl Agenda to

other EPA efforts

e Urban Waters

* Environmental Justice

e Sustainable Communities

« Healthy Watersheds

e Climate Change

e Smart Growth

* Brownfields Redevelopment

o Stormwater Permits

e CSO Long Term Control Plans
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Questions/ Contaét““\—_j; ¥ |

EPA Green Infrastructure Website
http://water.epa.gov/infrastructure/greeninfrastructure

Region 2 Gl Coordinator
Maureen Krudner
kKrudner.maureen@epa.gov
212-637-3874
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