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Why are we concerned with 
implementing these strategies?
• Hydrological Cycle
• Urban Runoff Contaminants
• Natural Drainage System
• LEEDTM Certification Points
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Hydrological Cycle

• Ten Percent Rule
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Urban Runoff Contaminants
Urban Surface Runoff vs Raw Domestic Sewage

Urban Raw 
Surface Domestic

Constituent Runoff Sewage
Suspended Solids 250-300 150-250
BOD No. 10-250 300-350

Nutrients:
Total Nitrogen 0.5-5.0 25-85
Total Phosphorus 0.5-5.0 2-15
Coliform Bacteria (MPN/100ml) 10^4-10^6 10^6 or greater
Chlorides 20-100 15-75
Oil and Grease Yes Yes
Heavy Metals 10-100 times Raw conc. Traces
Pesticides Yes Seldom
Other Toxins Potential exists Seldom

By the University of Michigan
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Natural Drainage System

• The City of Seattle’s Natural 
Drainage Systems (NDS) 
Program

• Low Impact Development
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LEEDTM Certification Points

• Sustainable Sites
• Water Efficiency
• Energy & Atmosphere
• Materials & Resources
• Indoor Environmental Quality
• Innovation & Design Process



September 10, 2004 Permeable Pavements and Rainwater Harvesting

What are Permeable Pavements?

• Aggregate
• Turf
• Structural Soil
• Pervious Pavement

• Unreinforced
• Reinforced
• Protected
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Aggregate
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Turf
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Structural Soil

• Cellular Confinement 
System

• Slope Stabilization
• Unstable Soils - Sandy
• Infiltration
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Pervious Pavement
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What is Rainwater Harvesting?

• Rooftop or Ground Level 
• Passive or Active 
• Residential or Commercial
• Individual or Community
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What can the harvested water be 
used for?

• Potable Water Source 
With Purification

• Landscape Irrigation
• Toilet Flushing
• Cooling Tower Make-up 

Water
• Vehicle Washing
• Equipment Cooling
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Can water be harvested from other 
sources?

• Living Systems• Bleed-off Water from 
Cooling Towers

• Potable Wells – System 
Flushes

• Gray Water
• Flushes From Various 

Equipment Cooling 
Processes



September 10, 2004 Permeable Pavements and Rainwater Harvesting

How many LEEDTM

points can be gained 
by integrated water 
conservation 
strategies?
• A Minimum of 12 Points
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Conclusion

• Contact:
Heather Kinkade-Levario, LEED AP
Carter & Burgess, Inc.
Urban Design and Planning
Phoenix, Arizona 85012
602.650.4912
kinkade-levariohs@c-b.com
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