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 Green 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.  

 On a regional scale green infrastructure is the 
preservation and restoration of natural landscape features, 
such as forests, floodplains and wetlands, coupled with 
policies such as infill and redevelopment that reduce overall 
imperviousness in a watershed.  

 On a local scale green infrastructure consists of site- and 
neighborhood-specific green stormwater practices, such as 
bioretention, trees, green roofs, permeable pavements and 
cisterns. 

What is Green Infrastructure?  



Why use Green Infrastructure?  
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It is the NYS Standard 
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Why use Green Infrastructure?  

It is Cost Effective 



Goals: 

 Protect and improve water quality  

 Spur innovation  

 Build green capacity -- locally and beyond 

 Facilitate the transfer of these technologies 
to other areas of the State 

Green Innovation Grant Program (GIGP) 



GIGP-funded Green Infrastructure Projects 
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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 

 Alleviate Chronic Flooding Problems 

 Reduce Stormwater Runoff Volumes 

 Reduce Downstream Channel Erosion 

 Trap Trash & Floatables 

 Support Stream or Watershed Restoration Projects 

 

 



1. Porous Pavement  

2. Bioretention and rain gardens 

3. Disconnect downspouts 

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

5. Green Roof / Green walls 

6. Stormwater Street trees and Urban 
Forestry Programs 

7. Construction / Restoration of 
Wetlands, Floodplains, and Riparian 
Buffers 

8. Stream Daylighting 

 

GIGP Green Stormwater Practices 
 

Grant-Eligible Practices: 



Cooperstown, NY 
Green Streetscape and Water Quality Improvements    
   

Before 



Cooperstown, NY 
Green Infrastructure Technology:  
Porous Pavers, Bioretention 

  

Conceptual Drawing 

Construction 



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 

After 

After 



Images: Lehman and Getz Engineering  

Greenwood Lake Village Hall 
Stormwater Management Plan 
Green Infrastructure:  
Porous Pavement, Bioretention 
 

Before 
Before 



Images: Lehman and Getz Engineering  

   

Greenwood Lake 
Green Infrastructure:  
Permeable Pavers, Bioretention 
Total Project Cost: $452,276 

GIGP Grant: $405,836 

After 



Images: City of Rome 

City of Rome, Oneida County, NY 
Green Infrastructure Practice:  Stormwater Street Trees, Porous Pavement 
Total Project Cost:  $301,027 
GIGP Grant: $246,682   

Stormwater Street Trees and  
Urban Forestry Programs 

Before After 

Street Tree 
Inventory 



Bioretention and Rain Gardens 

After 

Before 



City of North Tonawanda 
Manhattan Street Parking Lot 

Green Infrastructure Technology:  
Bioretention 

 
Before 



City of North Tonawanda 
Green Infrastructure Technology:  

Bioretention 
Total Project Cost: $333,828 

GIGP Grant: $298,678 
 After 

After 



Location: Syracuse, NY 

Green Infrastructure Practice: Downspout 

Disconnection, Permeable Pavement, 

Bioretention, Street Trees 

Est. annual runoff reduction: 1,100,000 gallons 

GIGP Grant Amount: $472,000  

Downspout  
Disconnection 



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 

  



Construction 

City of Yonkers 

Daylighting of the Saw Mill River 

 
Saw Mill River being 

buried in the 1920s. 

Image: Saw Mill River Coalition 

Stream Daylighting 



Daylighting of the Saw Mill River 

City of Yonkers 

Green Infrastructure Practice:   

Stream Daylighting, Wetland Construction,  

Riparian Buffer Restoration 

Total Project Cost: $21,259,924 

GIGP Grant: $750,000 

 

 

After 

Before 



Case Studies 
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Canandaigua Downtown Streetscape 
 

Buffalo Sewer Authority 
 



Canandaigua, NY 
Green Streetscape and Water Quality Improvements    
   

Before 



Canandaigua, NY 
Green Infrastructure Technology:  
Permeable Pavers, Bioretention 
Total Project Cost:  $995,500 
GIGP Grant: $385,000 

  
 

After 

Location Map 

 



Stormwater Flow Path 

 



Design-Subareas 

 

Main Street Canandaigua 

15 subareas calculated 

 

 



Bioretention Detail 

 



Construction 
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Construction 
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Post-Construction 
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Performance/Modeling 

  

 Watershed Treatment Model (WTM) 
• Easily Understandable 
• Applicant doesn’t need to purchase software 
• Doesn’t require  excessive amounts of data 
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Existing Conditions 

 

Existing Condition Data Input 
• Land Use area 
• Annual rainfall 
• Soil type 
• Depth to groundwater 
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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  (lbs/year) 
Existing Nitrogen:   33  (lbs/year) 
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Loads with New Development 
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Design Calculations Modeling Summary 

 

Capture Area(sq. feet): 68,149 
 
Runoff Reduction 
Gallons per year:  391,022 
Percent reduction:  24% 
 
Sediment Reduction 
Tons/year:  .48 
Percent reduction:  49.5% 
 
Phosphorous Reduction  
Lbs/year:   2.2 
Percent reduction:  55.0% 
 
Nitrogen Reduction  
Lbs/year:    17.6 
Percent reduction:  53.3% 
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Lessons Learned 

 Planting selection & location 
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Lessons Learned 

 Ownership of planting  

 

 



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 

 

 

Location Map 

 



Project Location Map 

 



Commercial Street Rain Garden Details 

 



Residential Rain Garden Details 

 



Porous Pavement Section 

 

 

Porous Asphalt Detail 

 



Post-Construction  

 



Post Construction  

 



49 

Performance/Modeling 

  

 Watershed Treatment Model (WTM) 
• Easily Understandable 
• Applicant doesn’t need to purchase software 
• Doesn’t require  excessive amounts of data 



50 

Existing Conditions 

 

Existing Condition Data Input 
• Land Use area 
• Annual rainfall 
• Soil type 
• Depth to groundwater 
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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  (lbs/year) 
Existing Nitrogen:   148  (lbs/year) 
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Loads with New Development 
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Design Calculations Modeling Summary 

 

Capture Area(sq. feet): 357,192 
 
Runoff Reduction 
Gallons per year:  2,443,886 
Percent reduction:  31.0% 
 
Sediment Reduction 
Tons/year:  2.04 
Percent reduction:  47.45% 
 
Phosphorous Reduction  
Lbs/year:   7.5 
Percent reduction:  46.8% 
 
Nitrogen Reduction  
Lbs/year:    74 
Percent reduction:  50.0% 
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Design Calculations Modeling Analysis 

 

Rain Garden 
 
Runoff Reduction 
Gallons per year:  1,205,650 
Percent reduction:  26.4% 
 
Sediment Reduction 
Tons/year:  1.32 
Percent reduction:  50.3% 
 
Phosphorous Reduction  
Lbs/year:   5.1 
Percent reduction:  51% 
 
Nitrogen Reduction  
Lbs/year:    49.2 
Percent reduction:  54.6% 
 

Porous Pavement 
 
Runoff Reduction 
Gallons per year:  912,384 
Percent reduction:  31.0% 
 
Sediment Reduction 
Tons/year:  .71 
Percent reduction:  42.0% 
 
Phosphorous Reduction  
Lbs/year:   2.4 
Percent reduction:  40.0% 
 
Nitrogen Reduction  
Lbs/year:    24.8 
Percent reduction:  42.8% 
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Post Construction Monitoring 

 Stormwater Sampling Data 



Lessons Learned 

 



Stormwater Management Retrofits 
Using Green Infrastructure 

“Green infrastructure’s 

ability to reduce both 

stormwater volumes and 

pollutant concentrations is 

critical to reducing pollutant 

loads from urban areas and 

improving water quality.” 

-- U.S. EPA 



Resources 
• The Center for Neighborhood Technology (CNT) “Upgrade Your 

Infrastructure” http://www.cnt.org/2012/12/18/setting-standards-
for-green-infrastructure-retrofits/ 
 

• 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  

   
• NYC DEP Standard Designs: 

http://www.nyc.gov/html/dep/pdf/green_infrastructure/bioswales
-standard-designs.pdf    

 
• Philadelphia Green Streets Design Manual: 

http://www.phillywatersheds.org/what_were_doing/gsdm  
 



 Feasibility Study 

 Conceptual Site Plan 

 Project Location Map 

 Site Photographs 

 Completed online Consolidated Funding Application 

 

 

 

 

Apply through the Consolidated Funding Application (CFA) 
http://nyworks.ny.gov 

Applying for GIGP 



Financing for a Sustainable Future 

NYS Environmental Facilities Corporation  

625 Broadway 

Albany, NY 12207  

518-402-7461 

www.efc.ny.gov  

Tana Bigelow 
Green Infrastructure Coordinator 

tana.bigelow@efc.ny.gov 

Brian Gyory 
Green Infrastructure Analyst 

brian.gyory@efc.ny.gov 

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

