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What is Green Infrastructure?

* (reen stormwater infrastructure includes a wide array of
practices at multiple scales that manage wet weather and
that maintain and restore natural hydrology by
infiltrating, evapotranspiring and harvesting and using
stormwater.

= Onaregional scale green infrastructure is the

preservation and restoration of natural landscape features,
such as forests, floodplains and wetlands, coupled with
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Why use Green Infrastructure?

It is Cost Effective
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Green Innovation Grant Program (GIGP)

Goals:
= Protect and improve water quality

= Spur innovation

= Build green capacity -- locally and beyond
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What are Stormwater Retrofits?

Stormwater retrofits are required where stormwater

management controls did not previously exist or were inadequate
or ineffective (CWP). Typical goals are to:

= Fix Past Mistakes & Maintenance Problems

= Demonstration & Education

= Reduce Pollutants of Concern




GIGP Green Stormwater Practices

Grant-Eligible Practices:

1. Porous Pavement

2. Bioretention and rain gardens
3. Disconnect downspouts
4

. Harvest and use the rainwater
(cisterns, rain barrels)




Cooperstown, NY

Green Streetscape and Water Quality Improvements
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Cooperstown, NY

Green Infrastructure Technology:
Porous Pavers, Bioretention
Total Project Cost: $1,029,228
GIGP Grant: $636,854




East Washington Street

Green Streets
Downtown Syracuse, NY

Before



East Washington Street

Green Streets
Downtown Syracuse, NY

~ ' Construction



East Washington Street

Green Streets
Downtown Syracuse, NY

Construction



East Washington Street Green Streets
Green Infrastructure Technology:

Permeable Pavers, Bioretention
Total Project Cost: $910,000
EFC Grant: $819.000
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Greenwood Lake
Green Infrastructure:

Permeable Pavers, Bioretention
Total Project Cost: $452,276

GIGP Grant: $405,_836

After



Stormwater Street Trees and

Urban Forestry Programs

City of Rome, Oneida County, NY

Green Infrastructure Practice: Stormwater Street Trees, Porous Pavement
Total Project Cost: $301,027

GIGP Grant: $246,682

Images: City of Rome






City of North Tonawanda

Manhattan Street Parking Lot

Green Infrastructure Technology:
Bioretention
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GIGP Grant Amount: $472,000 Disconnection

Est. annual runoff reduction: 1,1 O0,000'ga



Onondaga County War Memorial Arena

Syracuse, NY

Green Infrastructure Technology:
Stormwater Harvesting & Re-use
Total Project Cost: $1,600,000
EFC Grant Amount: $750,000




War Memorial Rainwater Reuse System Project
Onondaga County
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Stream Daylighting

City of Yonkers
Daylighting of the Saw Mill River
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Daylighting of the Saw Mill River
City of Yonkers

Green Infrastructure Practice:
Stream Daylighting, Wetland Construction,
Riparian Buffer Restoration

Total Project Cost: 521,259,924
GIGP Grant: $750,000




Case Studies

Canandaigua Downtown Streetscape

Buffalo Sewer Authority



Canandaigua, NY

Green Streetscape and Water Quality Improvements




Canandaigua, NY

Green Infrastructure Technology:
Permeable Pavers, Bioretention
Total Project Cost: $995,500
GIGP Grant: $385,000
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Design-Subareas
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Bioretention Detail
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Construction
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Post-Construction




Performance/Modeling

Watershed Treatment Model (WTM)

* Easily Understandable

* Applicant doesn’t need to purchase software
 Doesn’t require excessive amounts of data

Design Storm {Inches

Water Quality Volumes m

Discount Factors

Basic Site Information. Make sure to Enter Data in Green Cells

I= this a Depth to
Area Retrofit of Dominant Soil Groundwater
Captured Impervious an Ezisting Yhat Practice Was the Type in [from Practice
[acres]) Percentage Facility? Original Facilitg? Drainage Area Bottom])

Fractices from EQUeIlion Frograms
Fooftop Dise l{[ulp}
Saoil Amendments

Fractice Fgpe




Existing Conditions

Purple Cells Reflect "Bottom Line" Loads or Load Reductions. Purple Tabs Summarize Loads from Other Sheets

PRIMARY SOURCES - Land Use

Watershed Concentrations Annual Loading Rates
Impervious Turf TR FC TH TP TS558
Cover (%) Cover (%) {mg/l) (MPNA0D ml) (Ibiacre) (Ib/acre) {Ibs/acre)

Category Detailed Description
Residential LDR (<1du/acre) 12% 70% . 0.31 20000
MDR (1-4 du/acre) 21% 63% . 0.31 20000

HOR (>4 du/acre) 33% 54% . 0.31 20000

Multifamily 44% . 0.31 20000
0.31 20000
0.31 20000
0.31 20000
0.31 20000
0.31 20000
0.31 20000
Commercial Commercial . 0.22 20000
0.22 20000
0.22 20000
0.22 20000
0.22 20000
20000
0.25 20000
20000
20000
20000
Industrial Industrial ) 20000
20000
20000
20000
20000

Watershed Data

Annual Rainfall {inches)
WWatershed Area (acres)

Stream Length (miles] Existing Condition Data Input
Runoff Coefficients ° Land Use area

Soils Information Soil Fraction(%) Impervious Forest An nua | ra i nfa | I
HYDROLOGIC S0OIL GROUP

A Soils 0.85 0.02

B Soils 0.85 0.20 0.03 0.03
C Soils I B 0.95 0.22 0.04 0.04
D Soils 0.95 0.25 0.05 0.05
0,95 0.22 0.04 0.04
DEPTH TO GROUNDWATER
<3} Feet
3-5 Feet
>5 Feet 100%
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Existing Loads to Surface Water

Existing Runoff: 1,629,257 (gal/year)
Existing Sediment: 0.97 (tons/year)
Existing Phosphorous: 3.63 (Ibs/year)
Existing Nitrogen: 33 (Ibs/year)

Existing Loads to Surface Waters
TN TP T55 Fecal Coliform | Runoff Volume (acre-feet/year)
Iblyear Iblyear Iblyear billion/year
Urban Land 33 363 1,947 1,324 5
Active Construction - - - -
550s
C50s
Channel Erosion
Road Sanding
Forest
Rural Land
Livestock
lllicit Connections
Marinas
Point Source Discharges
05D5
Open Water - - - - -
Total Storm Load 33 3.63 1,947 1,324 5
Total Non-Storm Load - - - - -
Total L oad to Surface Waterg 33 4 1,947 1,324 5
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Loads with New Development

Loads to Surface Waters with Future Practices

Runoff Volume
TN TP TSS Fecal Coliform | (acre-feet/year)

Iblyear Iblyear Iblyear billion/year

Urban Land 156 1.8 8879 672.0 3.8

Total Load to Surface Waters

Existing Loads to Surface Waters

TN TP TS5 Fecal Coliform | Runoff Volume (acre-feet/year)
Iblyear Iblyear Iblyear billion/year
Urban Land [ 33 | 3.63 | 1,947 | 1,324 | 5

[Total Load to Surface Waterd 33 | 4] 1,947 | 1,324 | 5]

38



Design Calculations Modeling Summary

Capture Area(sq. feet): 68,149

Runoff Reduction
Gallons per year: 391,022
Percent reduction: 24%

Sediment Reduction
Tons/year:



Lessons Learned

Planting selection & location




Lessons Learned

Ownership of planting
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CSO 060 Green Streets
Demonstration Project

City of Buffalo

Green Infrastructure Practice:

Permeable Pavement & Rain
Gardens

Total Project Cost: $1,600,520
GIGP Grant: $750,000

Construction Completion: Fall 2013




Project Location Map
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Commercial Street Rain Garden Details

- S 31
SEE TVFICAL COMUERTIAL : - FERRDNEN .

STAMFED EONCRETE TO STEET Lanscaihe PLik
WATCH EXIST ALJACENT ENIST. O, SOERAE— FoRt PLARTIRGS

FONE. SRERALE To 2E HEWCVED E4IET, ciness
EXIST. STREET P 1T

EXPANEION JONT—. T4 8% [

5 THIEE ¢ H*!E :0ED
T27 OF EXET. HARK WULL
FAYENENT _— g

AL

EXET. CURE
SYSTEY — T2
RE&AIY

ey N e 0.0 WAY. TO DRAIN
EXIET. SIOEWALE

ENIST. COMC,

EMET. &
LIGHTIN

EMIET. &%
LUHDERTRAMN

[ H [Ea]
HE: STRE DeIKEDED CLEAH, WATHED W
£l CRUSHED STOME
FLE a1 ol f} SAL VETIA .




Residential Rain Garden Details
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Porous Asphalt Detail
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Post-Construction




Post Construction




Performance/Modeling

Watershed Treatment Model (WTM)

* Easily Understandable

* Applicant doesn’t need to purchase software
 Doesn’t require excessive amounts of data

Design Storm {Inches

Water Quality Volumes m

Discount Factors

Basic Site Information. Make sure to Enter Data in Green Cells

I= this a Depth to
Area Retrofit of Dominant Soil Groundwater
Captured Impervious an Ezisting Yhat Practice Was the Type in [from Practice
[acres]) Percentage Facility? Original Facilitg? Drainage Area Bottom])

Fractices from EQUeIlion Frograms
Fooftop Dise l{[ulp}
Saoil Amendments

Fractice Fgpe




Existing Conditions

PRIMARY SOURCES - Land Use

Watershed Concentrations Annual Loading Rates

Impervious Turk TP FC TN TP T55
Couver [3) Couver [3]) [mgil]) [MPHNM00 mi)] [Iblacre) [Iblacre) [Ibslacre)

Category Detailed Description
Residential LDR [<1dulacre] 12 T . 0.3 20000 . ) 11
MDR [1-4 dulacre] 21 Bl . 0.3 20000 ] . 139
HOR [> 4 dulacre] ki B4 . 0.3 20000

Multifamily 44 455 . 0.3 20000
0 . 0.3 20000
0 . 0.3 20000
0 . 0.3 20000
0 . 0.3 20000
0 . 0.3 20000
1 . 0.3 20000
Commercial Commercial b 22 . 0.22 20000
0 . 02z 20000
0 . 02z 20000
0 . 02z 20000
1 . .22 20000
Roadway Roadway 0 p 0.25 20000
0 . 025 20000
0 . 025 20000
0 . 025 20000
1 . .25 20000
Industrial Industrial b el p 0.25 20000
0 . 025 20000
0 . 025 20000
0 . 025 20000
1 . .25 20000

Watershed Data

Annual Rainfall [inches)
Watershed Area [acres])

Stream Length (miles) Existing Condition Data Input
Runoff Coefficients ° La n d U Se a rea

Soils Infermation Soil Fraction=] Impervious Turf Forest Rural
HYDROLDGIC S0IL GROUP
A Soils 0.35 0.5 00z 0.0z
B Soils 0.35 0.20 003 003
C Soils | ] .95 0z .04 .04
D Soils 0.35 0.25 005 0.05
095 0.22 0.04 0.04

DEFPTH TO GROUNDWATER
<3 Feet
3-5 Feet
»5 Feet
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Existing Loads to Surface Water

Existing Runoff: 7,820,000 (gal/year)
Existing Sediment: 4.3 (tons/year)
Existing Phosphorous: 16.04 (Ibs/year)
Existing Nitrogen: 148 (Ibs/year)

Existing Loads to Surface Waters
TN TP TSS Fecal Coliform | Runoff Volume (acre-feetlyear)
Iblyear Iblyear Iblyear billion/year
Urban Land 148 16.04 8,599 5,849 24

Active Construction - - - - -

550s - - - - -

CS0s - - - - -

Channel Erosion - - - - -

Road Sanding - - - - -

Forest - - - - -

Rural Land - - - - -

Livestock - - - - -

lllicit Connections - - - - -

Marinas - - - - -

Point Source Discharges - - - - -

0sDS - - - - -

Open Water - - - - -
Total Storm Load 148 16.04 8,599 5,849 24

Total Non-Storm Load - - - - -
Total Load to Surface Waters 148 16 B.599 5,849 24
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Loads with New Development

Loads to Surface Waters with Future Practices

Runoff Volume
™ TP TSS Fecal Coliform | (acre-feet/year)
Iblyear Iblyear Iblyear billion/year

Urban Land 74.0 8.5 4536.9 33121 16.5
Active Construction 0.0 0.0 0.0 0.0 0.0
550s 0.0 0.0 0.0 0.0 0.0
C50s 0.0 0.0 0.0 0.0 0.0
Channel Erosion 0.0 0.0 0.0 0.0 0.0
Road Sanding 0.0 0.0 0.0 0.0 0.0
Forest 0.0 0.0 0.0 0.0 0.0
Rural Land 0.0 0.0 0.0 0.0 0.0
Livestock 0.0 0.0 0.0 0.0 0.0
lllicit Connections 0.0 0.0 0.0 0.0 0.0
Marinas 0.0 0.0 0.0 0.0 0.0
Point Sources 0.0 0.0 0.0 0.0 0.0
Septic Systems 0.0 0.0 0.0 0.0 0.0
Open Water 0.0 0.0 0.0 0.0 0.0
Total Storm Load 74.0 8.5 4536.9 33121 16.5
Total Non-5torm Load 0.0 0.0 0.0 0.0 0.0
Total Load to Surface Waters 74.0 8.5 4536.9 33121 16.5
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Design Calculations Modeling Summary

Capture Area(sq. feet):

Runoff Reduction
Gallons per year:
Percent reduction:

Sediment Reduction
Tons/year:
Percent reduction:

357,192

2,443,886
31.0%

2.04
47.45%




Design Calculations Modeling Analysis

Rain Garden

Runoff Reduction
Gallons per year:
Percent reduction:

Sediment Reduction
Tons/year:
Percent reduction:

1,205,650
26.4%

1.32
50.3%

Porous Pavement

Runoff Reduction
Gallons per year: 912,384
Percent reduction: 31.0%

Sediment Reduction
Tons/year: 71
Percent reduction: 42.0%




Post Construction Monitoring

Stormwater Sampling Data

URS Corporation
257 West Genesee Street, Suite 400
Buffalo, New York 14202

Telephone: (716)-856-5636
Fax: (716)-856-2546

PROJECT: CS0O Qutfall No. 60- Sewer Separation Project/ Green Infrastructure Project
Client: Buffalo Sewer Authority

URS JOB No. 11176203

URS PROJECT MANAGER: Thomas M. McPherson. P.E.

Stormwater Sampling Analysis - Summary

Site Number: 001
Location: Bird/Granger
Green Infrustructure Type: None
Dissolved Oxygen |Biochemical Oxygen| Total Suspended Total Phosphorus Fecal Coliform
Date Sampled Temp (deg F) (mgiL) ¥ Demand .:mgx{? Solids {:g;L} {mgpr} (cfui100mis)
1211042012 - Mot enough flow to collect samples
12/18/2012 - 8.7 <24 | 70 | 0.11 200
8/1/2013 - Mot enough flow to collect samples
10/4/2013 - Mot enough flow to collect samples
10/7/2013 - 85 49 14 0.29 >10,000
10/31/2013 - 75 11.6 37 0.20 500
4/4/2014 487 96 586 114 0.20 110
412972014 - 9.70 6.5 244 0.68 800
6/3/2014 68.2 Mot enough flow to collect samples >10,000
772014 - Not enough flow to collect samples

Additional "Upstream” Samples

i i Dissolved Oxygen |Biochemical Oxygen| Total Suspended Total Phosphorus Fecal Coliform
Date Sampled Sample collection point (mgiL) Demand (mg/L) Solids (mgiL) (mgiL) (cfur100mis)

Manhole on the sat ElImwood

6/6/2013 and Bird (south side of Bird) 9.54 5.20 484 0.14 7,800

Upstream manhole at
10/31/2013 Elmwood and Bird (south side Mot enough flow to collect samples 1,100
of Bird)
Catch basin at Windsor and
Mot enough flow to collect samples
103112013 Bird (west side of Windsor) g P 5.000
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Lessons Learned



Stormwater Management Retrofits
Using Green Infrastructure

“Green infrastructure’s
ability to reduce both

stormwater volumes and

C'1 | l'l

MANAGING WET WEATHER WITH
GREEN INFRASTRUCTURE

MUNICIPAL. HANDBOOK

GREEN INFRASTRUCTURE
RETROFIT POLICIES



Resources

* The Center for Neighborhood Technology (CNT) “Upgrade Your
Infrastructure” http://www.cnt.org/2012/12/18/setting-standards-
for-green-infrastructure-retrofits/

e U.S. EPA Green Infrastructure resources:
http://water.epa.gov/infrastructure/greeninfrastructure/index.cfm

* NYS DOT Specifications for Porous Pavement:
https://www.dot.ny.gov/pic




Applying for GIGP m

WORKS
* Feasibility Study oo Bukinesd

= Conceptual Site Plan
* Project Location Map
= Site Photographs

= Completed online Consolidated Funding Application

http://nyworks.ny.gov




Tana Bigelow
Green Infrastructure Coordinator
tana.bigelow@efc.ny.gov

Brian Gyory
Green Infrastructure Analyst
brian.gyory@efc.ny.qov

NYS Environmental Facilities Corporation
625 Broadway

Albany, NY 12207

518-402-7461

www.efc.ny.qov

Financing for a Sustainable Future



http://www.efc.ny.gov/

