
Reducing Runoff 
with 

Green Infrastructure 

Lake George , NY 



The Duties of a Stormwater Designer: 

ÅReduce Peak Runoff Rates 

ÅRemove Pollutants from Runoff 

ÅReduce Runoff Volume 

 



Runoff Reduction 
from  

Impervious Surfaces 
is (will soon be) 

 THE LAW OF THE LAND 



LǘΩǎ ŀƭƭ ƻƴ ǇŀƎŜ пΦр 



The Target: 

Reduce 100% 

 of the  

Water Quality Volume 



The Minimums. 
Reduce Impervious Runoff by: 

 
Å55% on A soils 

Å40% on B soils 

Å30% on C soils 

Å20% on D soils 

ÅWeighted average of above  



How do we  



BY GOING GREEN 



The New 2010 Design Manual 



ÅChapter I -  Intro to Manual 

ÅChapter 2 ς New Development Impacts 

ÅChapter 3 ς Stormwater Management Planning 

ÅChapter 4 ς Sizing Criteria 

ÅChapter 5 ς Green Infrastructure Practices 

ÅChapter 6 ς SM Practices 

ÅChapter 7 ς SM Practice Selection 

ÅChapter 8 ςSM Design Examples 

ÅChapter 9 ς Redevelopment Projects 

ÅChapter 10 ς Enhanced Phosphorus Standards 



The Stormwater Tool Box 

The Old Way: 

22 Standard Practices: 

Ponds 

Wetlands 

Filters 

Infiltration 

Open Channels 

The New Way: 

 22 Standard Practices 

+ 33 new GI Practices  

= 55 Practices 



The Old Way 

ÅDevelop 

ÅCapture and convey runoff 

ÅTreat Runoff 





The New Way 

ÅPlan to Minimize/Prevent/Preserve  

ÅReduce Runoff at the Source 

ÅCapture and Convey Runoff 

ÅTreat Runoff 



New Storm water Management 
Objectives 

άΧΦŀ ƘƻƭƛǎǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜǎƻǳǊŎŜ ǇǊƻǘŜŎǘƛƻƴΣ 
ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǘǊŜŀǘƳŜƴǘΣ ŀƴŘ Ŧƭƻǿ ŎƻƴǘǊƻƭΣ ΧΧ 

    preserving and restoring natural landscape 
ŦŜŀǘǳǊŜǎΣΧΧ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ ǎƻƛƭǎΣ ǾŜƎŜǘŀǘƛƻƴΣ 
and engineered media, rather than traditional 
hardscape collection, conveyance and 
ǘǊŜŀǘƳŜƴǘΦέ 



{ǘƻǊƳǿŀǘŜǊ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘΧΦ 
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Runoff Reduction 

with 
 GREEN INFRASTRUCTURE 



5 WAYS 
 to 

 Reduce Runoff: 

ÅMinimize Development Footprint 

ÅMinimize Impervious Surfaces 

ÅArea Reductions 

ÅImpervious Disconnection 

ÅSource Control Treatment 



Minimize Development Footprint 

ÅPreservation of Natural Areas 

ÅAvoidance of Sensitive Areas 

ÅMinimize Clearing and Grading 

ÅOpen Space/Conservation Design 

 



Minimize Impervious Surfaces 

ÅMinimize Roadways, sidewalks and driveways 

ÅMinimize Parking  

ÅUse Permeable/Porous Pavement 

ÅMinimize Building Footprint 



Area Reductions 

ÅConservation of Natural Areas 

ÅSheet Flow to Buffers/Strips 

ÅTree Planting 



Impervious Disconnection 



Source Control Treatment 

Standard Practices(used as source control) 

Å Infiltration 
Å Bioretention 
Å Dry Swale 

Green Infrastructure Practices 
Å Vegetated Swale 
Å Green Roof 
Å Rain Garden 
Å Planters 
Å Cisterns/Rain Barrels 
Å Porous Pavement 

 



The Process 



The Steps: 

1. Site Planning 

2. Calculate Water Quality Volume 

3. Apply Runoff Reduction Practices 

4. !ǇǇƭȅ ά{ǘŀƴŘŀǊŘέ ¢ǊŜŀǘƳŜƴǘ tǊŀŎǘƛŎŜǎ 

5. Apply Quantity Control Practices 

 



!ƴŘ ƻŦ ŎƻǳǊǎŜΧΧΦ 
 
 

MAINTENANCE! 



All stormwater Practices Need 
Maintenance 





O&M Plans 

1. Signage 

2. Responsible Entity 

3. Legal Mechanism 

4. Practice details 

5. Maintenance requirements/schedule  

 



         ά!ƴ owner of stormwater 
management practice, 
including the runoff 
reduction practices , shall 
erect or post, in the 
immediate vicinity of the 
practice, a conspicuous 
and legible sign of not less 
than 18 inches by 24 
inches (or 10"X12" for 
footprints smaller than 
400 sf) bearing the 
following information: 

 

P  3-12: 



STORMWATER MANAGEMENT PRACTICE - 
(name of the practice) 

 
Project Identification - (SPDES Construction 

Permit #, other) 
 
Must Be Maintained In Accordance With 

O&M Plan 
 
DO NOT REMOVE OR ALTER  
 
 
 (NYSSWDM pg. 3-12) 



GI Practices Most Applicable 

 to 

 Residential Development 
Planning Practices: 
ÅNatural and Open Space Preservation 
ÅSensitive area avoidance 
ÅOpen Space Design 
ÅRoadway Minimalization 
ÅSidewalk Minimalization 
ÅDriveway Minimalization 
ÅCul-de-Sac Minimalization 
ÅBuilding Footprint Minimalization 

 



Most Applicable Practices for 
Residential Development (cont.) 

Impervious Disconnection 
Treatment Practices: 
ÅNatural Space Conservation 
ÅFilter Strips/Buffers 
ÅInfiltration 
ÅRain garden 
ÅVegetated /Open Swales 
ÅTree Planting 
ÅRain Barrel/Cisterns 



GI Practices Most Applicable 

 to 

 Commercial Development 

Planning Practices: 
ÅNatural and Open Space Preservation 

ÅSensitive area avoidance 

ÅSidewalk Minimalization 

ÅDriveway Minimalization 

ÅBuilding Footprint Minimalization 

ÅParking Minimalization 

 



Most Applicable Practices for 
Commercial Development (cont.) 

Impervious Disconnection 
Treatment Practices: 
ÅNatural Space Conservation 
ÅFilter Strips/Buffers 
ÅInfiltration 
ÅBio-filter 
ÅVegetated /Open Swales 
ÅTree Planting 
ÅRain Barrel/Cisterns 
ÅStream Day lighting 
ÅGreen Roofs 
ÅPorous/Permeable Pavement 
ÅTree Planting 
ÅStormwater Planters 



The Dinosaur Gallery 



 












