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Presenter
Presentation Notes
Imagine a one acre parcel of land that receives45” per year of rainfall.

Most infiltrates and returns as evapotranspiration.
Small amount runs off.
Maybe 15” per year infiltrates.

This is what recharges groundwater and keeps streams running. 
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Presenter
Presentation Notes
After development, there is virtually no infiltration and nearly all rainfall runs off impervious surfaces.



The way we have been designing for 
stormwater does not prevent flooding. 
 

And wastes a resource: 
Too much water erodes streams 
Very hot / very cold runoff 

destroys stream life 
Loss of baseflow 
 
Valley Creek: 200 Detention  
Basins 
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       Natural Conditions 

Groundwater recharge keeps ours streams 
flowing and our wells pumping.  



It wants to be a forest 

99% of North America was covered by forest 
from the Atlantic shoreline to the prairies of the 
Great Plains. 
Today only fragments remain.  

Pre-European settlement Present 

http://earthobservatory.nasa.gov 14 October 2003 

Image by Viridian LS Studio  



Two important observations: 

Volume: 96% of 
the annual rainfall 

volume of 45 
inches is from 

storms 3 inches or 
less 

Frequency: Most of 
the time, it rains 1 inch 

or less 

Annual Percentages of Volume from Storms 



Green Infrastructure 
• Integrated into the Built Environment 
• Paths, Parking, Landscape, Street Trees, Playfields 
• Importance of Soil and Vegetation 
• Small and Large Storms - Volume 
• Sustainable 
• Maintenance and Cost  

 
Low Impact Development 
“Allow natural infiltration to occur as                      
close as possible to the original area of rainfall.  By 
engineering terrain, vegetation, and soil features to 
perform this function, costly conveyance systems 
can be avoided and the landscape can retain 
more of its natural hydrologic function.” 

National Association of Home Builders 



• Office 

• New Suburban Residential 

• New Suburban Commercial 

• Retrofit Basin 

• Urban Retrofits 
 
 

Some Built Examples….. 



DuPont Barley Mills  
Office Complex 1986 

• Preserve Woodlands 
• Reduce Site     

Disturbance 

Presenter
Presentation Notes
Better stormwater management also means reducing site disturbance.





Porous Asphalt Walkways 

Swarthmore College 

Grey Towers 
National Forest Service 



 

Penn State University Park 
Porous Concrete Sidewalks 

Villanova University 
Porous Concrete Plaza 



Presenter
Presentation Notes
McDonald’s in atlantic City.  Parking bays are porous, aisle is standard.



Commercial: Valley Square Mixed-Use Development 
 

• New “Town” 
Center. 

• Wegmans 
• Hotel 
• Retirement  

 
• Pervious asphalt, 

stormwater 
infiltration beds, 
vegetated swales, 
rain gardens. 



Valley Square 

Warrington, PA 

- Protected Areas 

- Porous Pavement 

- Bio-retention 



Valley Square Town Center Environmental Benefits 

• Protected existing stream corridor and associated wetlands. 

  

• Groundwater recharge maintains baseflow for stream and wetland. 

   

• Reduced extreme floods by 67 percent (Act 167). 



Porous Paving 

Conventiona
l Paving 

Porous Pavement 



Bio-
retention 

Infiltration Bed below  

Standard Asphalt 

Bioretention for Water Quality 



Green Infrastructure Connection   

• Initial Treatment of Road Runoff 

  

• Flows to Infiltration Beds 

 

 

 



 New Residential:  Village at Springbrook 
• High Density Residential 
• 59 acres 
• 269 homes: 
• 146 Townhouses 
• 96 Quads 
• 17 Singles 
• Sinkholes and limestone 

    Can Water be Managed within the landscape?127 small measures, no detention basins. 











• Each home manages its 
own runoff in a Rain 
Garden seepage bed, 
located in the right-of-way. 



Rain gardens 
• Formal Plantings 
• Maintained by 

Landscape Firm 
 



Townhomes 
• Disconnect 

Downspout 
• Infiltration Meadow 



East Whiteland Basin Retrofit 
Improve Water Quality, Reduce Flooding, Reduce Erosion 

 



Installation – April 2006 

Volunteers planted 300 live stakes and 200 container grown trees and shrubs. After planting the basin was 
seeded with wet and dry native grass and forb mixes. April 2006 Modify the outlet – hold small storms (1”) 



PERENNIAL PLUGS  TREE WHIPS  SHRUB TUBELINGS  

East Whiteland Basin Retrofit 
 



Site Assessment – May 2007 



Site Assessment – June 2010 



• City and Delaware 
Horticultural 
partnership 

• Urban Heat Island 
Cooling 

• Capture 1” from Street 
and Store 

 
 

Urban Commercial Retrofit: 
Urban Grocery Store in Wilmington 



ACME Market – Wilmington, DE 





Aerial looking East 

 

Greening Greenfield School - Philadelphia 
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