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Nature-based Ideas for Shoreline Resilience: Current Status and Next Steps 
Peter Baye, Coastal Ecologist, baye@earthlink.net 
Sarah Richmond, San Francisco Bay Conservation and Development Commission, 
sarahr@bcdc.ca.gov 
Roger Leventhal, Marin County, Department of Public Works, RLeventhal@marincounty.org 

San Francisco Estuary shorelines are the leading edge of the Bay’s response to rising sea level, 
increased storm wave energy, and resulting flooding and erosion. Conventional “hard” 
engineering responses to shoreline protection (e.g., armoring with rip-rap, dikes, seawalls) often 
perpetuate or increase degradation of shoreline habitats, esthetics, and public access and 
enjoyment. Shoreline responses to climate change impacts are influenced by adjoining parts of 
the baylands ecosystem, including the mudflat, marsh plain, and terrestrial transition zone, all of 
which can be modified to increase shoreline resilience. Different types of natural low-gradient 
shoreline systems efficiently dissipate wave energy, moderate erosion, or even promote vertical 
accretion. Using a geomorphic conceptual model as a framework to understand shoreline 
processes, we critically review examples of new engineering approaches such as submerged 
aquatic vegetation beds, estuarine beaches, redesigned stream mouths, alluvial fan-seep 
transition zones, among others. These approaches can be implemented in phases and in strategic 
locations, buying time for shoreline habitats to adapt to climate change and continue to provide 
ecosystem services such as flood risk reduction and biodiversity. New engineering approaches 
that take advantage of these natural wave attenuation and shoreline evolution processes can be 
integrated to form a climate change adaptation strategy. Emerging results from research and 
demonstration projects from different parts of the Estuary indicate potential wider application of 
these new engineering approaches. These approaches need to be further developed, refined, and 
critically applied within the context of specific sites and a future vision for the Estuary in light of 
accelerating sea level rise. 
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a Geomorphologist/Hydrologist leading surface-groundwater and sediment transport 
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Aligning Regulation and Baylands Goals Implementation for Integrated Solutions 
and a Resilient Shoreline 

Joseph LaClair, San Francisco Bay Conservation and Development Commission, joel@bcdc.ca.gov 

The topic specific environmental laws and regulations governing habitat and species preservation 
and enhancement established in the 1970’s (air, water, species, etc.) have served us well in 
controlling environmental degradation and facilitating modest and dramatic improvements. In 
the 21st Century, we confront the hairy problems of climate change and related sea level rise that 
cut across the silos we’ve established for management and regulation and threaten some of the 
successes we’ve achieved, emphasizing the urgency of effective action. The necessary solutions 
will require us to continue our march to overcome the compartmentalization and “siloing” 
inherent in our management structures and pursue integrated solutions that support adaptive 
management. 

We’ve had tremendous success with non-regulatory collaborative efforts, like the 1999 Baylands 
Ecosystem Habitat Goals, as well as regulatory successes, such as the Long Term Management 
Strategy for dredging and the Regional Monitoring Program. Moving forward we need to build on 
these successes to manage uncertainty, cope with complexity and confront significant resource 
constraints by adapting our institutions. 

What governance changes are needed to effectively address the many impacts of climate change 
on the San Francisco Bay Estuary? How can we accomplish implementation of the Baylands 
Ecosystem Habitat Goals and integrated solutions for a resilient shoreline? What changes in land 
use regulation and policy are needed to facilitate acquisition of lands for wetland migration, to 
allow re-routing of freshwater, and restoration and reuse of sediment sources? How can permit 
and policy conflicts be resolved to enable experimentation and rapid learning? Can we develop 
adaptive policy that addresses both anticipated and unanticipated futures? Which pilot projects 
should we pursue to teach us how to design and build more resilient shoreline habitats and 
communities? Could we develop a forum where we can discuss these new approaches 
holistically, rather than on a case-by-case, project-by-project basis? 
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Ways Forward: Panel Discussion on Key Opportunities and Barriers 
Moderator:  Amy Hutzel, State Coastal Conservancy 
 
Questions will be selected from the audience for the panel to discuss. Based on the previous 
presentations, what are the key opportunities and barriers to moving forward?  The content 
would likely cover topics such as more flexible policies that allow change when thresholds are 
reached, ways that policies can accommodate experimentation to facilitate more rapid climate 
change adaptation, recognizing sediment as a precious resource as sea level rises, what 
opportunities exist for good regional sediment management, how to move and place dredged 
sediment more cost-effectively, how to define beneficial use of sediments, sediment 
management in streams (must in-stream sediment management always be constrained by 
TMDLs?), and whether and how to release sediment from behind dams. 
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Francisco Bay National Wildlife Refuge Complex. The Complex encompasses 7 refuges, including 
tidal marsh restoration areas, offshore islands, remnant dunes, vernal ponds, and riverine 
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