
Flood Protection Meets Ecosystem Restoration: 
A New Vision for Managing Channels at the Bay Margin

Scott Dusterhoff 
Resilient Landscapes Program • San Francisco Estuary Institute

NBWA Board of Directors Meeting
May 6, 2016



www.sfei.org

We help define good health as bold but achievable goals

We monitor and assess health treatment effects

We publically report health status and trends  

SFEI-ASC

2



Current & Recent  North  Bay Projects

Napa Valley 
Historical Ecology

San Pablo Bay 
Shoreline ChangePetaluma Watershed 

Historical Hydrology

Lower Novato Creek 
Landscape Vision



Historical 
Ecology

How things worked

Landscape 
Change 
Analysis

Resilient 
Landscape 

Visions

Policy and 
Project 

Guidance

Monitoring

Implementation 
Projects

How things work now What’s possible/needed

RESIL IENT LANDSCAPES APPROACH



Historical 
Ecology

Landscape 
Change 
Analysis

Resilient 
Landscape 

Visions

Policy and 
Project 

Guidance

Monitoring

Implementation 
Projects

RESIL IENT LANDSCAPES APPROACH

How things worked How things work now What’s possible/needed



Current flood management challenges 
• Aging infrastructure
• Complex landscape setting
• Dredging impacts to habitat

Flood control channels at the Bay interface: 
A unique opportunity for a multi-benefit approach

21st century drivers for change
• Changing climate
• Outdated channel designs
• Increasing value of dredged 

sediment for bayland restoration
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Current flood management challenges 
• Aging infrastructure
• Complex landscape setting
• Dredging impacts to habitat

Flood control channels at the Bay interface: 
A unique opportunity for a multi-benefit approach

How can we meet future flood control needs AND
improve ecosystem functioning at the Bay 
interface?



Flood Control 2.0 Project

Project Goal 
Develop tools and a process for helping integrate habitat 
restoration and creation elements into flood risk management at 
the Bay interface

Project Leads
• San Francisco Estuary Partnership (SFEP)

• San Francisco Estuary Institute (SFEI)

• San Francisco Bay Joint Venture (SFBJV) 

• Bay Conservation and Development 
Commission (BCDC)

Funding from EPA SF Bay Water Quality Improvement Fund
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Management Concepts – Implementation Site

PROCESS

1. Understand Landscape Functioning
• Geomorphology and ecology
• Change from historical to contemporary

2. Develop a future Vision
• Identify opportunities and constraints
• Identify appropriate concepts
• Collaboration among local engineers, 

local planners, and regional scientists

3. Assess habitat improvements associated 
with the future Vision
• Quantify impact on landscape features



Novato Creek Baylands Landscape Change

Novato

San 
Francisco

Oakland

Constrained flood flows, 
High fine sediment supply

Constrained tidal flows,
In-filled tidal channel network,
Low tidal prism and aggrading mainstem channel

Subsiding reclaimed marsh area
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Novato Creek Baylands Landscape Change

Marsh-Upland Transition Zone (Ecotone)



Novato Creek Baylands Long-term Vision

Convert Hwy and RR 
into an elevated 

causeway

Remove levees and     
re-establish tidal 

marsh

Re-establish upland 
transition zones

Create a 
horizontal 

seepage levee

Create a 
depositional  
marsh plain

Re-establish marsh 
ponds

Coordinate with 
existing projects



Novato Creek Baylands Long-term Vision

modern shoreline

historical shoreline

Tidal Marsh Area



Novato Creek Baylands Long-term Vision

Channel Length

modern shoreline

historical shoreline



Novato Creek Baylands Long-term Vision

Ecotone Length



Management Concepts – What’s Next?

Head of tide
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Creek-bayland
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Management
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transport 
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