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Introduction: What Is Green 
Infrastructure?

Green Infrastructure for Municipalities 

in New York’s Lake Champlain Basin
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Changes in Hydrology From Developed Sites
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What Is Green Stormwater
Infrastructure

Toolbox of methods and practices to 
manage stormwater runoff from 
developed land and mimic natural 
hydrology.
Complimentary system that seeks to 
improve water quality and reduce 
water quantity by capturing runoff as 
close to the source as possible (i.e. 
where the rain drop falls) and 
infiltrating, filtering, detaining, or 
otherwise storing runoff for reuse.
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U.S. EPA Definition

Green infrastructure is a cost-effective, resilient 
approach to managing wet weather impacts 
that provides many community benefits. While 
single-purpose gray stormwater infrastructure—
conventional piped drainage and water 
treatment systems—is designed to move urban 
stormwater away from the built environment, 
green infrastructure reduces and treats 
stormwater at its source while delivering 
environmental, social, and economic benefits.

https://www.epa.gov/green-
infrastructure/what-green-infrastructure
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https://www.epa.gov/green-infrastructure/what-green-infrastructure
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Stormwater Retrofits?

Stormwater retrofits
are stormwater
management 
practices in 
locations where 
stormwater controls 
did not previously 
exist or were 
ineffective
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Photo: Conservation Design Forum, West 

Union, IA
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Residential Scale Retrofits

Photo Credits: Watershed 

Stewards Academy
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http://www.lcbp.org/2017/05/green-

infrastructure-webinar-series/
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How The Manual Fits In
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New Development, 

Redevelopment ≥ 1 acre 

disturbed;

Certain industrial sites 

NYDEC Regulations

Stormwater Management 
Design Manual

http://www.dec.ny.gov/chemical/29072.html

Retrofits; Integration With 
Other Infrastructure 

Projects

LCBP GSI Manual +

Stormwater Management 

Design Manual
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GSI Settings

Village (Developed) Streets

Rural Roads

Parking Lots & Hardscapes

Buildings
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Flowchart for Each Setting
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Various Settings
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Village Streets
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I-87, Exit 22 Cloverleaf.  Source: Jarrett Engineers, PLLC

Webinar:

June 8, 12 -- 1
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Village Streets
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Town of Bolton Dry Well.  Source: Warren County SWCD
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Rural Roads
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Source: VT Better Backroads Program

Webinar:

June 22, 12 -- 1
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Parking Lots & Hardscapes
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U.S. Oval Bioretention. Source: City of Plattsburgh, CDM Smith

In Person O&M Training:

June 15

Plattsburgh, NY

Webinar: Parking & 

Hardscapes

June 29, 12 -- 1
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Buildings
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Above: Syracuse War Memorial 

Arena Cistern. Source: Onondaga 

County, CH2M Hill.  Right: Golden 

Arrow Hotel Green Roof, Lake 

Placid.  Source: Weston Solutions

Webinar:

July 13, 12 -- 1
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Integration with Other Infrastructure:
Dig Once Strategy
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Lake George Porous Asphalt Steet, Source: Barton 

& Loguidice, D.P.C.
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Dig Once. . .Pave Once
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Lewis Park, Porous Basketball Court, Syracuse.  Source: 

CH2M Hill
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Advantages of Dig Once

Cost-Effective, Cost Sharing

Streamlined Procurement

More Widespread GSI
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Challenges of Dig Once

Funding/Grant Cycles May Not 
Line Up With Project Timelines

Available Guidance

Must Consider Maintenance at 
Front End

Municipal Processes & Codes

Planning, Feasibility, Prioritizing

Working Regionally
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Chapter 6: Planning & Implementation

Pre-requisites

The Early Process

Planning & Design

Project Construction

Maintenance
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What is the most important part of 
stormwater planning?

A. Free BBQ at stakeholder meetings
B. Estimating load and/or volume reductions 
C. Getting out in the field to identify sources and 

solutions
D. Building implementation support from the 

beginning
E. Documenting findings
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Will Municipal Codes ALLOW GSI?
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Parking Lot Imperviousness?
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Identify & Promote Co-Benefits of GSI

Drainage/Flooding

Drinking Water

Community Health

Recreation

Green Jobs

Neighborhood Investment

Etc.
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PRIORITIZE!!! (& Verify Feasibility)

Table PS8-2. Example of Simple Ranking Based on Four Screening Factors & High, Medium, Low Scale 1

Candidate Project Cost-

Effectiveness

Outreach & 

Education

Community 

Benefits

Design & 

Permitting

Score

Stormwater retrofit of 

dive area parking 

lot

L (1) M (2) M (2) H (3) 8

Reforestation of 

badland area

M (2) M (2) H (3) M (2) 9

Plant riparian buffer 

along Stinky Gut at 

elementary school

H (3) H (3) H (3) M (2) 11

Train erosion control 

inspectors

L (1) M (2) L (1) L (1) 5

Education 

campaign to reduce 

illegal dumping

M (2) H (3) M (2) L (1) 8

1 In this table, assigning High, Medium, or Low ratings correlates to a numerical scores: 

L = 1; M = 2; H = 3
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Comparative BMP Cost Efficiencies
Table 5. Urban BMPs Applicable in City of Richmond, Sorted by Cost-
Effectiveness for TSS Removal

Urban BMP

TN Cost 

Effectiveness 

(dollars per pound 
removed)

TP Cost Effectiveness 

(dollars per pound 
removed)

TSS Cost 

Effectiveness 

(dollars per 
pound removed)

Erosion and Sediment Control 83.17 235.02 0.30

Urban Stream Restoration 

(recommended interim 
efficiencies)

261.32 768.59 0.96

Illicit Discharge Elimination: 
sewer repair

17.14 68.54 1.71

Retrofit of Existing Dry Pond 

(conversion to wet pond or 
wetland)

610.74 1,862.38 3.10

Vegetated Open Channels, C/D 
soils, no underdrain

1,407.46 9,656.75 4.29

Bioswale (new) 333.85 2,137.87 4.45

Infiltration Practices w/o Sand, 
Veg. (new)

498.22 2,572.90 4.76
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“Not everything that can be counted 
counts, and not everything that counts 
can be counted.”
-Albert Einstein
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Project Feasibility

Access

Soils

Utilities

Trees

Neighborhood 
Acceptance

Traffic Control

Etc.
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Maintenance

Who?

Training (Certification?)

Tools

Access

Frequency

Vegetation

Link to Design!
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It’s Always Pretty in the Beginning, But. . .
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You Need To Keep It Looking Good!
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Maintenance Hierarchy
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NYDEC O&M Chapter: Practices

Rainwater harvesting

Impervious disconnection

Swales

Tree planting

Bioretention

Geen roof

Permeable pavement

Ponds & wetlands

Infiltration

Sand & organic filters
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O&M Checklists
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U.S. Oval Bioretention. Source: City of Plattsburgh, CDM Smith

In Person O&M Training:

June 15

Plattsburgh, NY
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Practice Profile Sheets: 21 Practices
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Funding Your GI Projects

There ARE funding sources out there – don’t reinvent 
the wheel trying to implement your project!

Chapter 8 – Funding Sources
Lists local/regional Lake Champlain Basin specific project 

you can use
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Funding Your GI Projects

Chapter 8 has a table that contains
Grant Program

Funding Source

Program’s Relationship to GI Implementation

Type of Funding (Planning/Pilot/Implementation)

Grant Frequency

Amount

Contact 

Information Table is broken into NYSDEC and Federal 
Funding Sources
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Funding Your GI Projects
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Funding Your GI Projects

Good Contacts To Remember
Ryan Waldron – NYSDEC

Ryan.Waldron@dec.ny.gov

Fred Dunlap – NYSDEC
Fred.dunlap@dec.ny.gov

Lake Champlain Basin Program – General Inquiries
lcbp@lcbp.org

Kevin Farrington – City of Plattsburgh
farringtonk@cityofplattsburgh-ny.gov
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Register for Webinars & In-Person O&M
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• Village Streets: June 8

• O&M: June 15

• Rural Roads: June 22

• Parking & Hardscapes: June 29

• Buildings: July 13


