
how communities adapt to 
climate change and other 
natural disasters 
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CHANGE 

Source: Anthony J. Broccoli, Director, Climate and Environmental Change Initiative, Rutgers 



RE ▪ SIL ▪ IENT 
[ri-zil-yuhnt]  ajd.

able to bounce back after 

change or adversity. capable 

of preparing for, responding 

to, and recovering from 

difficult conditions. 



traditional practices for stormwater 

management and wastewater treatment, 

such as pipes and sewers 

sustainable pollution reducing practices 

that also provide other ecosystem 

services 



PHILADELPHIA’S 
GREEN CITY, 

CLEAN WATERS 
PROGRAM 

25-year, $1.67-billion 

program for Combined 

Sewer Overflow Controls 



Cobbs Creak Restoration Overview 

• Stream restoration 

• Floodplain wetlands 

• Riparian buffer enhancements 

• Trails/Trailheads Gateways 

• Street-side GSI/Retention Berms 



Gray/Green Infrastructure Integration 



Strategies 

Protect Resources Maintain/restore pre-development hydrologic conditions 



Stormwater Bumpouts / Bioretention Swales 



NEW YORK 
STORM 

DAMAGE 
REDUCTION 

Economic Impacts 



NEW YORK 
STORM 

DAMAGE 
REDUCTION 
Mid-Island Bluebelt 

Drainage Plans 
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offshore breakwater (openings 

provide wildlife access) 

HYBRID 

segmented sills, jetties, or groins 

with natural beach shoreline 

and/or marsh plantings 

NONSTRUCTURAL:  

biologs and vegetation 

GREEN 
INFRASTRUCTURE 

Source: Chesapeake Bay Foundation 



Living Shorelines 

Site Conditions 

Low Energy 

(Nonstructural) Medium Energy (Hybrid) 

High Energy 

(Structural) 

Shoreline Location creek or cove minor river major tributary mainstem bay 

Water Depth  

(ft/near shore) 
-.10 -1.0 to -2.0 20.0 to -4.0 -4.0 to -15.0 

Fetch (mi/distance to 

nearest opposite shore) 
0.5 1.0 to 1.5 2.0 or more 2.0 or more 

Erosion Rate 

(ft/yr) 
2 or less 2 to 4 4 to 8 8 to 20 

Cost per foot $50-100 $150-300 $350-500 $500-1,200 

Source: Chesapeake Bay Foundation 



NEW YORK 
STORM 

DAMAGE 
REDUCTION 
Dune Protection on 

the Rockaway 
Peninsula 



RECONSTRUCTION 
OF SPRINGFIELD 

GARDENS 

Springfield Lake  
Restoration,  

Queens, New York 



BMP SL-1 Improvements 



Springfield Lake Improvements 



BMP SL-2 Improvements 
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