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Design ideas

— San Francisco
— China
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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
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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




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




Conventional vs. Natural
Treatment Systems
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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
Stage in Treatment Plan
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Tertiary Treatment Wetlands
(Centralized Systems)

Martinez, CA *Honfleur, France
Discovery Bay, CA  *Caen, France
Petaluma. CA *Grou, Netherlands
Marin, CA *Everstekoog,

Netherlands
Palo Alto, CA Empuriabrava, Spain
Hayward, CA «Chia-Nan University,

Arcata, CA Taiwan




San Francisco Bay Area
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Petaluma

Honfleur WTP, France




Caen, France

Grou WTP, Netherlands




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




Algae/AlW Pond System, CA

Community-Scale Wetlands
(Decentralized Systems)

Ubolratana Dam, Thailand
Phayao, Thailand

Het Groene Dak, Utrecht, NL
Lanxmeer, Culemborg, NL




Ubolratana Community, Thailand

Community
& market
wastewater

660
residents

300 m3/day
2 ha

Fishwater Treatment, Thailand

k- Fish
processing
wastewater

# treatment

* 10 fish
- . producers
M e o 10 m3/day
41« 0.15 acres




Het Groene Dak, Utrecht
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Lanxmeer, Culemborg




Habitat Improvement
Wetlands

 Parc du Chemin de L’lle, France
» Birdwatching Ecotourism, Taiwan
« Empuriabrava, Spain

Parc du Chemin de L'lle,

Nanterre, France




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

. THE CYCLES: AN EDUCATIONAL WASTEWATERSCAPE




San Francisco Context

Figure 6-3: Site Context
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San Francisco’s

Wastewater Challenges

Sewershed Boundaries

Combined Sanitary

and Storm Watar Performance Target:
m COmbined Systom 4 CSDs (55 mg/yr)
Transport & Storage Average: 3

Combined Sewer Discharges Max: 8

Combined Sower
Discharge (CSD) points

Basin Exceods Performance Targets

Treatment Plants
mp Troated Discharge

.

Performance Target!
10 CSDs (826 mg/yr)
Average: 12 ﬂ.'
Max: 21

Performance Target:
8 CSDs

Average: §

Max: 14

Performance Target:
~1.CSD (9mglyr)

> Average: 2
Max: 8




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

CONSTRUCTED WETLANDS IN SAN FRANCISCO
PRECEDENT CASE STUDIES AND SITE SELECTION
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Site Context
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‘ CONSTRUCTED WETLAND ENGINEERING PRINCIPLES

ENGINEERING PRINCIPLES

DETENTION BASIN

- Bit depth or greater DISINFECTION FOR REUSE
- Setties particulates - Title 22 Reuse Standards:
- Stores overflow volume <2 NTU turbidity
<2.2 total coliform
: - - UV, microfiltration,
PONDS-IN-SERIES or ultrafittration
- Altemale vegetated and open water cells
- Two parallel circuits for maintenance
- Open water mixing zone every 100 feet
PRINCIPLES APPLIED TO SITE
SCENARIO CAPACITY VOLUME DURATION TREATMENT
Average b N i 0.9 mgd 33mg 3.5 days 83%
Condtons W WY s ot
2t ot recycled supply mg/L COD)
Wet Weather \ ¥V \ 4 2.6 mgd 6.5 mg 25days 1%
(CSDs) 100% CSD (B7to25
an m reduction mgiL COD)
Dry / Maintenance Nt il N 0.5 mgd 16mg 35days 83%
Condiions A" (871015

iz 1M/0R mg/L COD)




&%) CLOSING URBAN WATER LOOPS
EXISTING URBAN WATER FLOW

Water  Rainfall Water Supply
Cualey

NEW PARADIGMS FOR WASTEWATER TREATMENT

PROPOSED URBAN WATER FLOW

Wator  Rainfall Water Supply
Quality

ADAPT AND EVOLVE
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NEW PARADIGMS FOR WASTEWATER TREATMENT
ADAPTIVE INFRASTRUCTURE

MAINTAIN A GREEN BUFFER

1

1

1

1 Open space buffer protects people

1 from sea level rise, and protects Bay
1 ecosystem from urban impacts

1
1
1

&

Wetiand cells begin migration upland,
existing pump station infrastructure
remains stationary

1

1

] Planners use future path of wetland
1 buffer to guide land acquisition,

1 discouraging hardscape

: waterfront development

1
L]




‘ THE CYCLES: AN EDUCATIONAL WASTEWATERSCAPE

W SITE MATERIALS
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Mare Island Treatment Wetland (CA)
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Spoonbill Habitat Ponds, Taiwan
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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!
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Questions?




