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Overview

• My background
• Key concepts
• Case studies

– Urban systems
– Multi-functional

• Design ideas
– San Francisco
– China
– Taiwan
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My Background

• B.A. in Ecology
– ant-plant mutualism

• Dual Masters (MCP/MLA), 
Environmental Planning
– bridging ecosystems and urban systems

• San Francisco Public Utilities 
Commission
– water cycle management agency

• UC Berkeley Travel Grant
– sustainable urban water management

Why Re-Think Wastewater 
Infrastructure?
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Why Re-Think Wastewater 
Infrastructure?

• Pipes, tanks, chemicals are expensive to 
install, maintain

• Reduce fossil fuel dependence
• Changing needs require adaptability

– Urban population increase
– Climate change - rainfall, sea level

• Limited urban space requires multi-functional 
land use
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Key Concepts
for Sustainable Urban Water Management

• Mutualism: +/+ interactions, synergy, everyone wins

• Natural Processes: renewable energy and materials

• Multiple Benefits: water treatment, education, 
recreation, habitat, ecosystem services

• Decentralized: can adapt for local needs

• Adaptive: resilient to change over time, space

Advantages of Constructed 
Wetlands (“Engineered Nature”)

• Low-energy (solar-powered) water treatment
• Renewable materials
• Creates valuable wetland habitat
• Creates community amenity - recreation, education
• Adaptable over time and space
• Applicable on large and small scales
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Conventional vs. Natural 
Treatment Systems

Less energy and 
infra-structure…

…But requires more 
space and time

Advantages of
“Engineered Nature”
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Tertiary Treatment (‘Polishing’)
Further removes nutrients, organic matter, & 

suspended solids; can be wildlife & recreation amenity

Hayward Petaluma

TertiarySecondaryPrimary

Martinez

Tertiary Treatment Wetlands
(Centralized Systems)

• Martinez, CA
• Discovery Bay, CA
• Petaluma, CA
• Marin, CA
• Palo Alto, CA
• Hayward, CA
• Arcata, CA

•Honfleur, France
•Caen, France
•Grou, Netherlands
•Everstekoog, 
Netherlands
•Empuriabrava, Spain
•Chia-Nan University, 
Taiwan
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San Francisco Bay Area
Hayward

Petaluma

Martinez

Palo Alto

Honfleur WTP, France
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Caen, France

Grou WTP, Netherlands
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Complete Treatment Wetlands
(Centralized Systems)

• Arcata Marsh, California (constructed wetlands)
• Delhi AIWPS Pond System, California (ponds)

Arcata Marsh, California

• Municipal 
wastewater 
treatment

• 19,000 
residents

• 8,700 
m3/day

• 35 hectares, 
plus 
recreation

1

3

2

4
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Algae/AIW Pond System, CA

Community-Scale Wetlands
(Decentralized Systems)

• Ubolratana Dam, Thailand
• Phayao, Thailand
• Het Groene Dak, Utrecht, NL
• Lanxmeer, Culemborg, NL
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Ubolratana Community, Thailand

• Community 
& market 
wastewater

• 660 
residents

• 300 m3/day
• 2 ha

1

43

2
2

Fishwater Treatment, Thailand
• Fish 

processing 
wastewater 
treatment

• 10 fish 
producers

• 10 m3/day
• 0.15 acres

1

4

3

5

2
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Het Groene Dak, Utrecht

Lanxmeer, Culemborg
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Habitat Improvement 
Wetlands

• Parc du Chemin de L’Ile, France
• Birdwatching Ecotourism, Taiwan
• Empuriabrava, Spain

Parc du Chemin de L’Ile, 
Nanterre, France
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Proposed Designs

• San Francisco: “The Cycles: An 
Educational Wastewater Experience”

• China: Grand Canal water treatment
• California: Mare Island municipal WTP
• Taiwan: Eco-tourism bird sanctuary
• Portugal: Stormwater treatment wetlands

My Master’s Thesis:
Re-Thinking Wastewater Landscapes:

Constructed Wetlands for
Urban-Ecological Mutualism

in San Francisco
May 2008
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San Francisco Context

San Francisco’s
Wastewater Challenges



17

Masters Thesis:
“The Big Idea”

• Demonstrate decentralized, ecological, adaptive 
treatment in an urban area

• Create functional AND beautiful landscape
– Reduce combined sewer discharges (CSD) in wet 

weather
– Treat local greywater in dry weather
– Meet local recycled water needs (flushing, irrigation)
– Create community amenity - education, recreation, 

birdwatching, wildlife habitat
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Site Context
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Mare Island Treatment Wetland (CA)

China’s Grand Canal
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Spoonbill Habitat Ponds, Taiwan

Rural Portugal - urban
storm-sewer runoff treatment
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Summary
“Engineered Nature” / Waterharmonica Concept

– Existing systems worldwide
– Feasible in urban areas
– Benefits humans and ecosystems
– Sustainable ‘soft’ technology (energy, materials)
– And beautiful - can integrate function AND form!

Questions?


