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Scenic shoreline vista of Bolinas Lagoon and ridges, from Letter Parcel, March 2016



• Assessment, Findings and 
Recommendations from report to 
Marin County Open Space District, 
December 2016

• Site visits 2015 & 2016, including 
revisits after storms of winter 
2016-2017

• Purpose: describe existing 
conditions and feasible 
environmental restoration and 
enhancement designs 
appropriate for the site under 
long-term shoreline and climate 
change 

• Consider long-term sea level rise 
and extreme sea level and storm 
events  

January 2017



January 2017 
post-storm 
central 
shoreline



BOLINAS 

LAGOON

• Steep bank
below
Olema-
Bolinas Road; 
soft bedrock 
exposure at 
toe

• Narrow 
fringing tidal 
marsh

• Exposed to
SW fetch
(wind-waves)

• Erosional 
shorelines 
N & S

Letter Parcel Shoreline Setting – NW Bolinas Lagoon



January 2017. Erosion of 

unstable shoreline protection 

(wood wall, rip-rap); erosion & 

exposure of oak trunk and soil; 

drift-lines deposited behind oak

April 2015. Wooden crib wall with 

backfill of greenstone cobbles and 

boulders behind the wall where pad 

fill behind the wall had eroded. Note 

recent tidal debris deposits (bulrush 

straw) at the top of the cobble-

boulder rip-rap (left). 

OVERARCHING
PERSPECTIVE: SEA LEVEL 
RISE VERTICAL AND 
HORIZONTAL THREATS

THE PAD FILL 
(UNCONSOLIDATED 
ARTIFICIAL LAGOON FILL 
PLATFORM) IS UNSTABLE 
AND PRONE TO EROSION 
AND SHORELINE RETREAT

SHORELINE INSTABILITY 
REGARDLESS OF PAD FILL 
ELEVATIONS AND SEA LEVEL 
SUBMERGENCE OR 
FLOODING

EROSION HAZARD MAY BE 
MORE PROBLEMATIC, AND 
SOONER THAN FLOODING 
HAZARD

Old erosion 
scar

Drift-line

new erosion

Drift-line



Old blue gum eucalyptus trees and 
native coast live oaks and willows are 
shoreline markers indicating shoreline 
submergence – south end of Letter 
Parcel

• January 2017 drift-lines behind (landward 
of) trunks of blue gums and oaks

• Bases of trees temporarily submerged by
seawater (wave run-up above lagoon level)

• Trees established only in terrestrial
conditions free from seawater flooding; 
20th – 21st century SLR



Eucalyptus canopy shade appears to indirectly 
increase exposure of shoreline to wave erosion

Marsh gap under 
eucalyptus 
canopy

Gap in fringing tidal marsh that 
buffers shoreline erosion 

Marsh is narrow and eroded only 
under eucalyptus shade

Erosion down to cobble lag (old 
stream gravels or fill) over bedrock 
bench and lagoon sediment



Erosional outcrops of Merced formation Pliocene fossils 

(marine bivalve) in siltstones, and weak conglomerates with 

peaty sediment and carbonized fossil wood.

Relatively stable exposures in low-energy shoreline compared 

with ocean beach shore

Substantial public education, interpretive, and scientific 

opportunities for shoreline access



Potential Environmentally 
Compatible

General Parkland Uses

• Scenic, recreational and 
educational uses

• Wildlife viewing
• Personal watercraft high tide 

access (with caveat)
• Fishing high tide access
• Wayside Park or Picnic area
• Demonstration of shoreline 

adaptation to sea level rise

• Native and ornamental non-native
garden plants

• Typical weed flora of Bolinas Lagoon NW 
shore

• Freshwater wetland seep/spring
• Brackish to saline tidal marsh gradient
• Merced formation Pliocene fossil 

outcrops
• Unconsolidated artificial fill elevation

near maximum elevation of 2017 storm 
wave run-up

• Shoreline erosion – unconsolidated fill
exposure

• Unstable rip-rap and wood crib wall
(collapse)

• Blue gum eucalyptus shade impacts to 
marsh

Resources and Risks
(summary)







Punch list version:

• Plan for erosion, shoreline retreat
• Remove eucalyptus to regenerate continuous fringing marsh 
• Grade back shoreline to gentle vegetated slope; dissipate wave energy
• Cap with fine-grained soil or sediment to support sod-forming native

perennial meadow turf (sedge, rush, wildrye) capable of tolerating
occasional lagoon storm wave run-up and submergence

• Enhance vegetation with native plant reintroductions, weed management
• Buildings at shoreline demolished

• ASSUMPTIONS:
• Shoreline engineering to stabilize is problem for permits, engineering, 

cost
• Raising pad fill elevations is futile without shoreline stabilization
• Erosion threats are imminent and present


