








Galveston Bay

Your storm drain
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Graphic by City of Houston Planning & Development Department, 2001.

Houston =619 square miles
Pop = 1.8 million

Combined cities = 4.5 
million

















Street trees
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1400 Units
Units/
acre

Acres Runoff  cf/yr Total N load 
lbs/yr

4.5 392 14,000,000 1600
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Acres Runoff  cf/yr Total N load 
lbs/yr

4.5 392 14,000,000 1600

8 200 9,800,000 1300

20 88 5,700,000 900

35 50 3,600,000 600
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Low Impact Design

Via
Traditional 

Neighborhoods

Homes, 
Workplaces, 
Schools 
integrated into 
traditional 
neighborhoods 
and connected to 
surrounding 
agriculture  

Complete

Connected

Compact

Complex

Convivial 











Commissioned by the Friends of Baxter Creek
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Urban Drainage

Impervious Cover Model

10%      25%        40%            60%                             100%

Center for Watershed Protection

















Conventional



Bioretention 
“Treatment Train”

Bioretention Cell
Storm Drain System

Bioretention Cell

Grass Filter 
Strip



Seattle’s Street Edge Alternatives Program



Green Roofs



Roofscapes

Philadelphia Study



Houston Chronicle, Jul 15, 2001
Ben DeSoto



















Development Impacts
on the Water Cycle

50%
10%

15%
55%



Nutrients
Pathogens
Sediment
Toxic Contaminants
Debris
Thermal Stress

Increased quantity

Decreased quality

Development Impacts on 
Water Quality



INTENSITY OF LAND USE

IMPERVIOUS SURFACE

WATER QUALITY PROBLEMS
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Alternative Parking

CONVENTIONAL LOT

OVERFLOW LOT
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