
STAFF REPORT
SAUSALITO CITY COUNCIL

MEETING DATE: March 8, 2022

AGENDA TITLE: Adopt a Resolution authorizing the City Manager to
Sign the Permit Application Associated with the 
Installation of Oyster Reef Elements near Dunphy 
Park to promote a living shoreline project

LEAD DEPARTMENT: Public Works

RECOMMENDED MOTION: Adopt a Resolution authorizing the City Manager to
Sign the Permit Application Associated with the Installation of Oyster Reef Elements 
near Dunphy Park to promote a living shoreline project.

SUMMARY
The City of Sausalito has been approached by representatives from San Francisco 
State University’s Estuary & Ocean Science (EOS) Center, the Studio for Urban 
Projects (SUP), Smithsonian Environmental Research Center (SERC), and 
Environmental Science Associates (ESA), Audubon Society and the State Coastal 
Conservancy to install a living shoreline test project just offshore of Dunphy Park.  The
test project entails the installation of a new design of concrete tetrahedron shaped 
reefs, which are expected to support native Olympia oysters and many other species, 
and which, when used in future larger installations, will act as natural barriers to waves 
and protect the shoreline against storm events and reduce shoreline erosion.

The project is managed by the EOS at no cost to the city.  The EOS is requesting the 
City sign the Joint Aquatic Resource Permit Application and will subsequently fabricate
and installing the oyster reef systems later this year, following approval by all regulatory
agencies in a location shown on Attachment 2.  The orientation of the oyster reef 
system is not intended to be in conflict with current uses of Dunphy Park including 
kayaking, boating and swimming.  The oyster reef, upon installation will be delineated 
with buoys and will generally stay submerged with the exception of significant low tide 
events.

BACKGROUND/ DISCUSSION
Living shorelines are green infrastructure techniques using native vegetation alone or in 
combination with low sills and reef systems to stabilize the shoreline. Living shorelines 
provide a natural alternative to ‘hard’ shoreline stabilization methods like rip rap or 



bulkheads, and provide numerous benefits including nutrient pollution remediation, 
essential fish habitat structure, and buffering of shorelines from waves and storms. 

In recent years living shoreline projects have included the installation of oyster reefs 
which act as natural barriers to waves and protect the shoreline against storm events
while promoting marsh habitat.  Oyster reefs have been successfully installed just east 
of Spinnaker Point in San Rafael as well as other areas through the Bay.  Over the last 
year, city staff have been working with representatives from San Francisco State 
University, State Coastal Conservancy and the Audubon Society with regard to living 
shoreline projects and ecological improvements to shorelines in Marin County.

The Reef Design Innovations for Living Shorelines project aims to develop and test new 
designs for oyster reef elements in a small-scale demonstration project at three north 
bay sites in San Francisco Bay (Nature Conservancy San Rafael property, Estuary & 
Ocean Science Center in Tiburon, and Dunphy Park in Sausalito). The overall goal is to 
add to the tools that can be used in nature-based shoreline adaptation to address sea 
level rise, providing valuable habitat for bay species while also providing physical 
benefits of reducing wave heights and erosion. A primary objective of this pilot project is 
to develop light-weight reef elements (60-100 lbs. each) that gain stability through 
modular design and placement together to form reef “units”. The use of tetrahedron
shaped units is proposed as a new reef design to develop oyster habitat in the San
Francisco Bay.  These units include varying degrees of openness (“porosity”) to allow 
healthy growth of reef elements. The intent is to utilize these units at three locations in 
San Francisco Bay to allow for comparisons of the habitat provided to native Olympia 
oysters, and other species over a range of conditions. The project builds on previous
successful living shorelines projects managed by the State Coastal Conservancy (SCC)
that included concrete reef balls and oyster blocks (as well as Pacific oyster shell, which 
is now in short supply). If deemed successful (structurally intact and providing habitat), 
the units are proposed to remain in place. Future projects at the same sites or others 
could then use these reef designs at a larger scale to aid in physical shoreline 
protection benefits.

Additional efforts are being made by representatives of San Francisco State University 
and the Conservancy Corps North Bay (CCNB) to streamline the fabrication process for 
the tetrahedron reef elements in ways that minimize cost and increase community 
participation and educational opportunities on climate change adaptation. During an 
educational/training day, underserved youth from the CCNB will participate in 
constructing the tetrahedron concrete elements to be utilized for the project.

Additional action to install these elements, if approved, will occur by small boats and 
wading over a two-day period in May-July 2022. The location at Dunphy Park was 
selected in consultation with Sausalito city staff to cluster native species restoration 
efforts at the southeast end of the property and avoid beach and kayak high use areas
and avoids known eel grass beds that are east of the proposed location (see 
Attachment 2 – Dunphy Park Location Map). The minus one-foot depth at Mean Lower 



Low Water level (MLLW) will keep the 2’ high reefs submerged except on the lowest
tides. Hazard buoys will alert kayakers of the location. Project proponents expect 
kayakers will appreciate seeing the marine life on the reefs at lower tides.

The project is led by scientists at San Francisco State University’s Estuary & Ocean 
Science (EOS) Center. It is a collaboration between local subtidal habitat practitioners, 
designers, and engineers from the EOS Center, the Studio for Urban Projects (SUP), 
Smithsonian Environmental Research Center (SERC), and Environmental Science 
Associates (ESA). The project team enlisted a Technical Advisory Committee (TAC) 
that includes experts around the US on living shorelines project designs, biology, 
hydrology, and engineering, to inform the design, fabrication, and installation of the reef 
elements and seawall panels. The project is funded by the SCC and the Marin 
Community Foundation (MCF) as part of their small grant program, “Advancing Nature-
Based Adaptation Solutions in Marin County”. The SCC is also providing technical and 
permitting support.

In general terms, the oyster reef system proposed to be installed will take several years 
to become established.  Part of the study relates to the time at which the open 
tetrahedron shape of the reef expedites the development of the oysters and other 
ecological components.  It is anticipated that the tetrahedron shapes will remain in 
place if the ecological components become well established.

Staff anticipates issuing an encroachment permit to the EOS for the project which will 
place the responsibility of monitoring, managing and, if necessary, removal of the 
proposed oyster reef on the applicant.

In order to move this project forward, the EOS is requesting that each city be a 
signatory on the Joint Aquatic Resource Permit Application (JARPA) such that staff is 
recommending the Council Authorize the City Manager to sign the JARPA form for the 
project and allow the project to proceed.

Action by the council, regarding this item, is in compliance with A4-8, A4-3, B6-1, C2-1, 
D4, D7 of the strategic plan.

ALTERNATIVES
The City Council may choose to

1. Authorize the City manager to sign the JARPA and allow the project in Sausalito 
waters to continue

2. Not authorize the City Manager to sign the JARPA.  This alternative may reduce 
the likelihood of the city participating in future projects that support nature-based
adaptation solutions for living shoreline projects.

FISCAL IMPACT
There is no fiscal impact to the city for this action.  



STAFF RECOMMENDATION
Adopt a Resolution authorizing the City Manager to Sign the Permit Application 
Associated with the Installation of Oyster Reef Elements near Dunphy Park to promote 
a living shoreline project.

ATTACHMENTS
Attachment 1 - Resolution
Attachment 2 - Dunphy Park Location Map

PREPARED BY: Kevin McGowan, Public Works Director
REVIEWED BY: Mary Wagner, City Attorney
SUBMITTED BY: Chris Zapata, City Manager


