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Conclusion 
The Bay Waterfront Adaptation and Vulnerability 
Evaluation (BayWAVE) sea level rise vulnerability 
assessment examined the exposure, sensitivity, and 
adaptive capacity of built and natural assets in Marin 
County. Many of Marin’s essential and beloved 
shoreline assets are vulnerable to sea level rise and 
a 100-year storm surge. Key takeaways from this 
assessment are: 

• Everything is connected— impacts to one asset 
or one community could have regional impacts. 
Even people who live high and dry could 
vulnerable to disruptions along Marin’s 
shoreline, especially travel to and from work, 
school, and health services. Thus, asset 
managers, property owners, elected and 
appointed officials, government and consultant 
professionals will all need to work together to 
strategize for and implement the best possible 
outcomes. 

• Without safeguards, kinks in the utility and 
transportation networks could impact hundreds 
of thousands of residents, employees, and 
visitors as early as the near-term. Disruptions or 
damages to these networks could be crippling to 
modern daily life. Few alternative route options 
are politically or physically viable. 

• Areas seasonally impacted now or during king 
tides could flood almost daily in the near-term. 

• Shifts to higher high tides impact public and 
private ownership under the public trust doctrine 
requiring hundreds of households to pay fees to 
the State they do not currently pay. 

• Areas on fill and bay mud will face increasing 
rates of subsidence. 

• The majority of low-lying areas, even those 
protected by levees, could experience tidal 
impacts after three feet of sea level rise. 

• Some of the most vulnerable places are 
occupied by those with the least amount of 
resources and abilities. 

• San Rafael and small shoreline unincorporated 
communities in Southern Marin could be the first 
to experience significant tidal flooding in the 
near-term. 

Mill Valley from Mount Tamalpais. Credit: Ed Callert 

15-year Expectations 
Storm surge flooding could impact 2,500 parcels and 
3,800 buildings. These figures amount to six percent 
of parcels and buildings in the study area. Storm 
surge flooding, especially combined with stormwater 
flooding, could impact North Novato at Gnoss Field, 
Sea level rise flooding could reduce useable living 
space, and adversely affect tourism, transportation, 
recreation and natural resources within 15 years. 
The first threats are to buildings, roads, and original 
utility systems along the shoreline. Tidal closures 
and/or damage to roads, and breakdowns utility 
networks could have regional ripple effects beyond 
the flooded areas for extended period of time. 

In this near-term timeframe, tidal flooding at 10 
inches of sea level rise (MHHW) could reach 5,000 
acres with 1,300 parcels and 700 buildings, 
potentially impacting tens of thousands residents, 
employees, and visitors. These figures amount to 
two percent of parcels and one percent of buildings 
in the study area. Monthly tidal flooding could 
adversely impact San Rafael east of US Highway 
101, bayfront Belvedere and Tiburon, Greenbrae, 
Waldo Point, and Paradise Cay within this time 
period. 
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With an additional 100-year storm surge added to 
sea level rise, the previously impacted acres, 
parcels, and buildings could face tidal and storm 
surge flooding. And an additional 3,000 acres, with 
Black Point on the Petaluma River, lower Santa 
Venetia, Belvedere around the lagoon, bayfront 
Corte Madera, bayfront Mill Valley, Marinship in 
Sausalito, Tamalpais, and Almonte. 

Eight miles of road could expect tidal flooding. Many 
of the flooded intersections already experience 
storm and king tide flooding. These are: 

• The Manzanita area, US Highway 101 at 
Shoreline Highway, 

• Miller Avenue in Mill Valley, 
• The Marinship area in Sausalito,  
• US Highway 101 in Corte Madera and Larkspur, 

and 
• State Route 37 in Novato. 

This is expected to worsen in severity and could be 
experience daily by near-term scenario 1. Tidal 
flooding could soon start to regularly reach the 
Canal area of San Rafael all the way to Interstate 
580. Several roads that are now dry may begin to 
experience seasonal, king tide, and storm surge 
flooding. These would be roads in Santa Venetia, 
Tamalpais, Belvedere, Mill Valley, Marin Lagoon of 
San Rafael, and bayfront Corte Madera and 
Larkspur. 

Water travel infrastructure could be compromised at 
ferry facilities in Larkspur, Tiburon, and Sausalito 
preventing commuters from traveling to work. Even if 
the facilities are able to handle near-term high tides, 
providing safe parking and access to ferry users 
could prove challenging. Smaller marinas and boat 
launches along the bay in Sausalito, Mill Valley, 
Strawberry, Tiburon, Belvedere, Bel Marin Keys, and 
Black Point could be flooded out and unusable 
several months out of the year during high tides. 
Storm surges can be powerful enough to damage 
and sink boats. This is especially a corncen for 
residential boats. 

Southern Marin Fire Protection and Sausalito Police 
Deparmtent boats are included in the boats 
harbored in marinas vulnerable to sea level rise. The 
Castro Fire Station in San Rafael is vulnerable to 
tidal flooding in the near-term and the California 
Highway Partrol could expect storm surge flooding in 
this time period. Most concerning, however; is the 
potential inability of emergency vehicles to access 

people and places in danger due to the roads 
flooded in the near-term. 

In addition, the marshlands that buffer the shoreline 
communites from high tides and storm surges could 
begin to experience tranistions in habitat, especially 
those in Southern Marin where they are typically 
bordered by urban development. Consequently, the 
waters here would get deeper and flood out the 
existing habitat. This might shift marsh habitat from 
high marsh to low marsh, low marsh to mud flat, and 
mud flats to open water. Without adequate light in 
deeper waters, eelgrass beds would shrink. 
Collectively, these habitat shifts could have 
significant impacts on vulnerable species, such as 
the salt marsh harvest moue, Ridgway’s Rail, or the 
long-fin smelt. 

IMPACTS AT-A-GLANCE: SCENARIO 2 

5,000 acres 
flooded @ MHHW 

200,000+ residents plus 
commuting employees 

8,000 acres 
flooded @ MHHW 
+100-year storm 

surge 

2,000 agricultural acres 
(mostly ranch) 

4,500 homes, 
businesses, & 

institutions 

Property Owners 
County of Marin 
Municipalities 

Caltrans 
Sanitary Districts 

Water Districts 
Fire Districts 

Sausalito Police 
Department 

CHP 
SMART 
GGBD 
MTA 

PG&E 
AT&T 
DFW 

CA Wildlife Conservation 
Board 

80 miles of wet 
road, 

3 ferry landings, 
5 marinas, 

4 boat launches 

Beaches 
Tidal Marshes 
Eelgrass beds 

Wetlands 
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Map 131. Fifteen-year Expectation: Near-term Vulnerable Assets 
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IMPACTS AT-A-GLANCE: SCENARIO 4 

6,700 acres 
flooded @ MHHW 

200,000+ residents plus 
commuting employees 

13,500 acres 
flooded @ MHHW 
+100-year storm 

surge 

2,000 agricultural acres 
(mostly ranch) 

5,600 homes, 
businesses, & 

institutions 

Property Owners 
County of Marin 
Municipalities 

Caltrans 
Sanitary Districts 

Water Districts 
Fire Districts 

Sausalito Police 
Department 

CHP 
SMART 
GGBD 
MTA 

PG&E 
AT&T 
DFW 

CA Wildlife 
Conservation Board 

62 miles of wet 
road, 

3 ferry landings, 
5 marinas, 

4 boat launches 

Beaches 
Tidal Marshes 

Creeks 
Eelgrass beds 

Ponds 
Wetlands 

 
Shoreline Park, San Rafael. Credit: Abey Arnold Associates 

Mid Century Expectations 
In this medium-term timeframe, tidal flooding at 20 
inches of sea level rise (MHHW) could reach nearly 
7,000 acres, 3,000 parcels, and 2,000 buildings, and 
impact even more residents, employees, and visitors 
than in the near-term. These figures amount to two 
percent of parcels and three percent of buildings in 
the study area. Monthly tidal flooding could 
adversely impact the same locations flooded in the 
near-term, though more severely. 

With an additional 100-year storm surge, the 
previously impacted acres, parcels, and buildings 
could face tidal and storm surge flooding, and an 
additional 7,000 acres, with 2,200 parcels and 3,600 
buildings could anticipate storm surge flooding. 
These figures amount to eight percent of parcels 
and seven percent of buildings in the study area. 
This is a significant jump in impacted area, likely 
because many inadequate levees and other 
shoreline armoring structures could be overtopped 
at this water level. Storm surge flooding could impact 
the same locations as in near-term storm surge 
scenario 2, and extends further inland beyond the 
marshes of Mill Valley, Strawberry, San Rafael, St. 
Vincent’s, and North Novato. 

Eighteen miles of roadway, ten more miles than in 
the next fifteen years, could expect tidal flooding. 
Many of the impacted roads are the same as those 
impacted in the near-term, though much greater 
lengths could anticipate tidal flooding at MHHW and 
depths of flooding would increase on segments 
exposed to flooding in the near-term. Storm surge 
flooding could reach a total of 62 miles of roadway. 
Water travel could experience similar outcomes as in 
the near-term, though the highest high tides and 
storms surges would cause even more damage than 
weathered twenty years earlier. 

With respect to utilities, pipelines under vulnerable 
roads, and lateral pipes to vulnerable properties, 
would become squeezed between rising 
groundwater and the confining roadway. This could 
cause pipes to bend and break, and could even 
damage roadways. In the medium-term, impacts to 
the North Marin Water District assets would impact 
water service in Bel Marin Keys and unincorporated 
Novato. Vulnerable electrical substations, 
transmission towers and lines, and underground 
natural gas pipelines along the shoreline would be 
compromised by flooding and subsidence, and 
would subsequently affect transportation, sewer, 
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stormwater, food storage, and communications 
assets, and general public safety. 

This twenty inch increase in sea level would 
continue to shrink trapped habitats in Southern 
Marin. Storm surges would only exacerbate erosion 
as well. 
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Map 132. Mid-century Expectation: Medium-term Vulnerable Assets 
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IMPACTS AT-A-GLANCE: SCENARIO 6 

16,300 acres 
flooded @ MHHW 

200,000+ residents plus 
commuting employees 

18,000 acres 
flooded @ MHHW 
+100-year storm 

surge 

4,150 agricultural acres 
(mostly ranch) 

12,100 homes, 
businesses, & 

institutions 

Property Owners 
County of Marin 
Municipalities 

Caltrans 
Sanitary Districts 

Water Districts 
Fire Districts 

Sausalito & Central Marin 
Police Departments 

CHP 
SMART 
GGBD 
MTA 

PG&E 
AT&T 
DFW 

CA Wildlife Conservation 
Board 

$15.6 billion in 
assessed 

property value220 
200 miles of wet 

road, 
3 ferry landings, 

5 marinas, 
4 boat launches 

Beaches 
Tidal Marshes 

Creeks 
Eelgrass beds 

Ponds 
Wetlands 

 
Kappas Marina. April 2016. Credit: Richardson’s Bay Floating 
Homes Association. 

                                                      
220 2016 dollars 

End of Century Expectations 
In this long-term timeframe, tidal flooding at 60 
inches of sea level rise (MHHW) could reach nearly 
7,000 acres, 8,000 parcels, and 9,000 buildings, 
potentially impacting hundreds of thousands of 
residents, employees, and visitors. These figures 
amount to 13 percent of parcels and 12 percent of 
buildings in the study area. Regular tidal flooding 
could adversely impact the same locations impacted 
in the near- and medium-terms and significant 
portions of what would have previously only flooded 
during a 100-year storm surge. The areas that could 
now also be tidally flood at this higher high tide are: 

• Tamalpais Valley, 
• Mill Valley from the Richardson’s Bay shoreline 

up to and beyond Camino Alto between Miller 
and East Blithedale Avenues, 

• Mill Valley and Strawberry fronting US Highway 
101 between Seminary Drive and Tiburon 
Boulevard, 

• Santa Venetia north of N. San Pedro Boulevard, 
• Cove Neighborhood, Tiburon, 
• Belvedere Lagoon neighborhood, 
• Paradise Cay, 
• Mariner Cove, Marina Village, Madera Gardens, 

and major retail centers lining US Highway 101, 
• Riviera Circle, Creekside, and Heatherwood 

neighborhoods, Larkspur, 
• Interstate 580 and westward towards Andersen 

Drive in San Rafael and the community of 
California Park, 

• Marin Lagoon and Peacock Gap neighborhoods, 
San Rafael, 

• Bel Marin Keys northern and southern lagoon 
areas, 

• Hamilton, Vintage Oaks, and pockets of 
development east of US Highway 101 at 
Rowland Boulevard and State Route 37 in 
Novato, and, 

• North Novato at US Highway 101 and Binford 
Road. 

In long-term scenario 6, storm surge flooding could 
occur on nearly 13,500 acres hosting 12,600 parcels 
with 12,000 buildings. These figures amount to 
nearly one-fifth of parcels and more than 15 percent 
of the buildings in the study area. Areas that could 
anticipate storm surge flooding under scenario 6 
conditions are: 

• Sausalito west of Bridgeway, 
• Marin City neighborhood, 
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• Mill Valley east of East Blithedale Avenue at the 
Alto Shopping Center, 

• Las Gallinas and North San Pedro Boulevard, 
east of US Highway 101, San Rafael, 

• Bayside Acres, 
• Country Club, and 
• Kentfield. 

Tidal and storm surge flooding could cause 
significant economic losses. Minor storm impacts 
alone could account for $61 million

221
 in property 

damages. The market value of vulnerable single-
family homes could exceed $20 billion in 2016 
dollars. The assessed value, typically less than 
market value, for all the vulnerable parcels in the 
study area is $15.6 billion.

222
 By the end of the 

century, these figures would likely be even higher. 

One-hundred miles of public and private roadways, 
or five percent of all road miles in the study area, 
could be vulnerable to tidal flooding. Roads could 
simply degrade more quickly, or if flood waters are 
deep enough, become impassable when tides rise. 
Lane miles could be more than double this figure. An 
additional 30 miles of roadway could be vulnerable 
at 60 inches of sea level rise and a 100-year storm 
surge. 

In addition, several park and rides, several hundred 
bus stops, and bus transit and SMART rail routes 
could flood. The San Rafael Transit Center, where 
the SMART train and nearly all buses stop, is 
vulnerable in the long-term to sea level rise. high 
tides. Breakdowns in the transportation network 
would have major impacts on the economy and daily 
life functions. In addition, significant safety hazards 
could cause injury or loss of life. 

Flooding at the SASM and Novato Sanitary 
Wastewater Treatment Plants is a significant 
vulnerability that could arise, potentially disrupting 
hundreds of thousands of people. By this time, much 
of the low-lying shoreline sanitary sewer and 
stormwater infrastructure could be overrun with tidal 
waters. 

By the end of the century, sea level rise could have 
direct impacts to Tiburon Fire Station No. 1, Corte 
Madera Station No. 13, and Novato Atherton 
Avenue Fire Station. A few emergency shelters in 
Southern Marin communities could be vulnerable to 

                                                      
221 2016 dollars 
222 2016 dollars 

tidal flooding, and several more could expect 100-
year storm surge flooding and may not be available 
when needed most. By this time, the Central Marin 
Police Department could have to stave off flood 
water surrounding the site to reach Larkspur and 
Corte Madera residents in need. 

Southern Marin marshes may no longer exist by the 
end of the century, destroying the habitat of several 
shoreline birds and mammals. Northern Marin 
marshes would become increasingly tidally 
influenced, with tide water reaching US Highway 101 
in Bel Marin Keys and North Novato up the 
Petaluma River. Typically freshwater marshes west 
of US Highway 101, for example, Sutton Marsh, 
could also be subject to damaging salinity impacts. 
Tidal marsh lands may increase in Northern Marin if 
they are not prevented from migrating inland. 

Finally, all of these assets contain or contribute to 
the well-being of the region’s cultural, archeological, 
and historic resources that constitute each 
community’s sense of place. This is especially a 
concern for Sausalito, Tiburon, and Novato. 

 
China Camp Historic pier. December 2016 King Tide. Credit: 
Ron Rothbart 
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Map 133. End of Century Expectations: Long-term Vulnerable Assets 
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Table 132. East Marin Assets Vulnerable to Sea Level Rise and a 100-year Storm Surge 
 Near-term 

Scenarios 1 & 2 
Medium-term 
Scenarios 3 & 4 

Long-term 
Scenario 5 

Long-term w/ surge 
Scenario 6 

Sa
us

al
ito

 

• Marinship neighborhood 
• GGBHTD Sausalito Ferry 
• Shops & restaurants east 

of Bridgeway 
• Swedes Beach 
• Tiffany Beach 
• Dunphy Park 
• Emergency rescue boats 

• Cass Gidley Marina 
• Clipper Yacht Harbor 
• Fire Station 
• Gate 5 Road 
• Marina Plaza Harbor 
• Pelican Yacht Harbor 
• Schoonmaker Beach & 

Marina 

• Bay Trail 
• Bridgeway 
• Turney Street Boat 

Ramp 
• Yee Tock Chee 

Park 

• Sausalito Marin City 
Sanitary District 
treatment plant 

M
ill

 V
al

le
y 

• Residential and 
commercial at Shelter Bay 
and Hamilton Dr. to 101 

• Bay Trail 
• Bayfront Park 
• Mill Valley  Middle School 
• Miller Avenue 
• Sycamore neighborhood 
• Redwood Retirement 
• SASM treatment plant 
• Shelter Bay 
• Shelter Bay neighborhood 
• Mill Valley/ Sausalito 

Pathway 

• Camino Alto 
• E. Blithedale 

Avenue 
• Freeman Park 
• Hauke Park 
• Redwood Highway 

Frontage Road 
• Sycamore Avenue 
• Sycamore Park 

• Mill Valley Recreation 
Center 

• Sutton Manor shopping 
center 

• Tamalpais High School 

B
el

ve
de

re
 • West Shore Road homes 

• San Francisco Yacht Club 
• Belvedere Corp Yard 
• Belvedere Lagoon homes  
• San Rafael Avenue 

• Beach Road 
• Belvedere 

Community Center 
Mini Park 

• West Shore Road 

• City Hall, Police 
Department, community 
center 

Ti
bu

ro
n 

• Richardson Bay Lineal 
Park 

• Downtown commercial 
• Blackie's Pasture 
• Mc Kegney Green 
• Corinthian Yacht Club 
• Ferry facilities 
• Cypress Garden Park 
• Pt. Tiburon Shoreline Park 

• Cove Shopping Center 
• Library 
• Post Office 
• Tiburon Blvd. Shopping 
• Town Hall 
• Tiburon Fire Station 

• Bay Trail 
• Bel Aire Park 
• Main Street 
• Pt. Tiburon Marsh 
• Tiburon Blvd. 
• Zelinsky Park 

 

C
or

te
 M

ad
er

a 

• Marina Village 
• Mariner Cove 

Neighborhood 
• Paradise Dr. auto 

dealerships and 
commercial 

• Corte Madera Creek Path 
• CA Highway Patrol Marin 

office 
• Triangle Marsh 

• Bay Trail 
• Corte Madera Town 

Center Commercial 
• Cove Elementary School 
• Hal Brown Park 
• Marin Montessori 
• Higgins Dock 
• Madera Gardens Lagoons 

Neighborhood off Madera 
Dr. 

• Neil Cummins Elem. 
School (emergency 
shelter) 

• Paradise Drive 
• Tamalpais Drive 
• The Village at Corte 

Madera 
• San Clemente Park 

• Hwy 101 
• Redwood Highway 
• Ring Mountain 
• San Clemente 

Drive 
• Shorebird Marsh 
• Skunk Hollow Park 
• Town Park 

• Aegis Senior Living 
• Fire Station 13  
• Bike Trail 
• Holy Innocents 

Episcopal (emergency 
shelter) 

• Marin Country Day 
School (emergency 
shelter) 

• Marin Lutheran Church 
(emergency shelter) 

• MMWD Headquarters 
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 Near-term 
Scenarios 1 & 2 

Medium-term 
Scenarios 3 & 4 

Long-term 
Scenario 5 

Long-term w/ surge 
Scenario 6 

La
rk

sp
ur

 

• Bay Trail 
• Remillard Park 
• Cal Park wetlands 
• Bon Air Landing Park 
• Larkspur Landing Beach 

• Doherty Drive 
• Golden Gate Mobile 

Homes Park 
• Hamilton Park 
• Larkspur Landing Ferry 

facility and emergency fuel 
reserve tanks 

• Redwood High School 
• Riviera Circle homes 
• San Andreas High School 
• Tamiscal High School 

• Heatherwood Park 
• Hwy 101S 
• Redwood Highway 
• Sir Francis Drake 

Blvd. 
• Riviera Circle 

• Niven Park 
• PG&E Substation 

behind Cost Plus World 
Market 

• Henry Hall Middle 
School 

Sa
n 

R
af

ae
l 

• Bay Trail 
• Francisco Blvd E 
• Canal Street 
• Hwy 580 
• Kerner Blvd 
• Marin County Health 

Innovation Campus 
• Marin Yacht Club 
• Canal/Shoreline open 

space 
• AT&T Headquarters and 

Yard 
• Fire Station No. 54 
• Bahia Way 
• Pickleweed Park 
• Jean & John Starkweather 

Shoreline Park 
• Hi-Tide Boat sales & 

services 
• San Rafael Yacht Harbor 
• Tiscornia Marsh 

• 3rd Street 
• Andersen Drive 
• Beach Park 
• Canal District 
• Davidson Middle School 
• Peacock Gap Golf Course 
• Downtown 
• Francisco Blvd W 
• GGBD offices and depot 
• Grand Avenue 
• Loch Lomond Marina 
• Lowrie Yacht Harbor 
• Marin Lagoon 
• Montecito Plaza 
• Hwy 101 
• Peacock Drive 
• Peacock Gap Lagoon and 

golf course homes 
• Peacock Gap 

Neighborhood Park 
• PG&E office and yard 
• Pickleweed Park facilities 
• Pt. San Pedro Road 
• SMART tracks 
• San Rafael High School 
• San Rafael Transit Center 
• San Rafael Yacht Club 

• 2nd Street 
• 4th Street 
• Albert Park 
• Candy's Park 
• Hetherton Street 
• Lincoln Avenue 
• Schoen Park 
• Smith Ranch 

Airport 
• SMART tracks, 

eastern San Rafael 

• US Post Office-Bellam 
Blvd. 

• Department of Public 
Works 

• Glenwood Elementary 
School 
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 Near-term 
Scenarios 1 & 2 

Medium-term 
Scenarios 3 & 4 

Long-term 
Scenario 5 

Long-term w/ surge 
Scenario 6 

N
ov

at
o 

• Scottsdale Marsh 
• Bahia Marsh 

• Bay Trail • Deer Island 
Preserve 

• Hwy 37 East 
bound 

• Fire Station 62 
• Future Hamilton 

recreation area 
• Hamilton Airport 

Park 
• Hamilton 

Amphitheater Park 
• Hamilton 

Community Center 
• Hamilton Parkway 
• Hwy 101 North 

bound 
• North Marin Water 

District intertie 
valve with Marin 
Municipal Water 
District 

• NMWD Pipes, Bel 
Marin Keys 

• Novato Sanitary 
District Treatment 
Plant 

• Vintage Oaks 
shopping center 

• Fire Protection 
Administrative Services 

• Las Robles Mobile 
Home Park 

• North Marin Water 
District headquarters (w/ 
stormwater) 

• Novato Corp Yard 
• Novato Fire Association 

Office 
• Rowland Blvd. 
• Rush Creek 
• Hwy 101 South bound 
• Slade Park 
• SMART rail 
• South Hamilton Park 
• Hwy 37 West bound 
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 Near-term 
Scenarios 1 & 2 

Medium-term 
Scenarios 3 & 4 

Long-term 
Scenario 5 

Long-term w/ surge 
Scenario 6 

U
ni

nc
or

po
ra

te
d 

M
ar

in
 

• Greenbrae 
• Waldo Point Marina, 

Homes, and Businesses 
• Bel Marin Keys Blvd. 
• Caltrans Corporate Yard, 

Almonte 
• Tam Junction Commercial  
• Paradise Cay homes and 

marina 
• Black Point Boat Launch 

Mc Nears Beach Park 
• Richardson Bay Marina, 

Waldo Point 
• Bahama Reef Boat 

Launch, Bel Marin Keys 
• Cavalia Cay Park, Bel 

Marin Keys 
• Dolphin Isle Boat Launch, 

Bel Marin Keys 
• Del Oro Park, Bel Marin 

Keys 
• Santa Margarita Island, 

Santa Venetia 
• Santa Venetia Marsh 
• Seaplane Adventures, 

Almonte 
• Strawberry Community 

Park boat launch 
• Paradise Beach Park 
• Marin County Sheriff 

Water rescue boat 

• Charles F. McGlashan 
Pathway, Almonte 

• Shoreline Highway, 
Almonte 

• Almonte Blvd. 
• Almonte Sanitary  

District 
• Beach Drive, Bayside 

Acres 
• Bel Marin Keys CSD Office 
• Bel Marin Keys Yacht Club 
• Calypso Bay Public Dock, 

Bel Marin Keys 
• Caribe Isle Park, Bel Marin 

Keys 
• Homes east of Bel Marin 

Keys Blvd. 
• Homes west of Bel Marin 

Keys Blvd. 
• Montego Park 
• Marin RV Park, Greenbrae 
• Apartments on offices off 

Sir Francis Drake Blvd., 
Kentfield 

• Homes along Barren’s 
Slough, Kentfield 

• Homes along McCallister 
Slough, Kentfield 

• Buildings, San Quentin 
• N. San Pedro Road 
• Santa Venetia homes 
• Brickyard Cove 
• Commercial along 

Seminary Marsh 
• Greenwood Cove homes 
• Homes along Seminary Dr. 
• Strawberry Circle 
• Strawberry Point Park 
• Strawberry Point Tidal 

Area 
• Birdland Neighborhood 
• Westminster Presbyterian 

Church & preschool 

• Bel Marin Keys 
Public Dock 

• Atherton Avenue 
• Pt. San Pedro 

Road 
• Hwy 101, 

Greenbrae 
• Redwood 

Highway, 
Greenbrae 

• Stadium Way 
• Hwy 101,  Marin 

City 
• Redwood Blvd., 

Marin City 
• Gnoss Field 

Airport 
• Hwy 101, North 

Novato 
• Redwood 

Highway, North 
Novato 

• SMART rail, North 
Novato 

• Adrian Rosal Park 
• Buck's Landing 
• Castro Park 
• Santa Venetia 

neighborhood 
streets 

• Pueblo Park 
• SMART tracks, St. 

Vincent’s 
• De Silva Island 

Drive 
• Hwy 101, 

Strawberry 
• Redwood Highway 

Frontage Road 
• Seminary Drive 
• Cathodic 

protection well 

• Adaline E Kent Middle 
School 

• Anthony G Bacich 
Elementary School  

• College of Marin 
• Kent Middle School 
• Martin Luther King Jr 

Academy 
• St. Andrews 

Presbyterian Church 
• Marin County Expo 

Center and 
Amphitheater  

• Strawberry Point Elem 
School 

• Strawberry Point 
Elementary School 

• Strawberry Recreation 
Center 

• Strawberry Village 
shopping center 

• Tiburon Blvd. 
• Paradise Cove 

treatment plant 

Source: MarinMap, CoSMoS 
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Boardwalk One and Larkspur Plaza Drive affordable multi-
family housing on Corte Madera Creek. Larkspur. Credit: 
Marin County DPW. 

Table 132 lists the Marin shoreline communities’ 
vulnerable assets by onset for each community and 
unincorporated Marin. These assets are vulnerable 
under the six scenario selected for the BayWAVE 
process, 10 inches, 20 inches, and 50 inches of sea 
level rise, and each with a 100-year storm. A 
significant degree of uncertainty exists as to how 
soon these increases in sea level could occur 
because future carbon emissions, a major variable 
in modeling, are an unknown. However, even if 
global citizens stabilize carbon emissions, sea level 
rise would likely continue. Moreover, even if the 
growing global population reduces carbon emissions 
to levels where atmospheric concentrations decline, 
the decline will be slow and sea levels would still 
likely continue to rise for decades, and hundreds of 
years could pass before the sea level stabilizes or 
drops.223,224 If emissions continue to increase, the 
rate of sea level rise is also likely to increase and 
these assets could be vulnerable sooner than this 
assessment presents. Because of this uncertainty, 
this assessment is the first step in an iterative 
                                                      
223 IPCC Fourth Assessment Report: Climate Change 2007. 

Climate Change 2007: Working Group I: The Physical Science 
Basis. 10.7.2 Climate Change Commitment to Year 3000 and 
Beyond to Equilibrium. 
https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch10s1
0-7-2.html 

224 IPCC Fourth Assessment Report: Climate Change 2007. 
Climate Change 2007: Working Group I: The Physical Science 
Basis. 10.7.4 Commitment to Sea Level Rise. 
https://www.ipcc.ch/publications_and_data/ar4/wg1/en/ch10s1
0-7-4.html 

process that will need to be updated as additional 
science becomes available and adaptation efforts 
are implemented. The sea level rise preparation 
process will require consistent monitoring and 
evaluation to improve modeling assumptions and 
ensure preparation efforts are effective and efficient. 

Built and natural features in Table 132 are many 
assets to be addressed in adaptation planning. 
Some communities are already adapting to sea level 
rise. Efforts in Waldo Point, Strawberry, Las 
Gallinas, the Redwood Landfill, and others are 
already working to decrease vulnerability to higher 
tides and subsidence. Implementing additional 
adaptation measures may require new institutional, 
legal, and financing arrangements, engineering 
measures, and other incremental actions property 
owners and government entities can take. These 
measures and sea levels on the coast must be 
monitored and evaluated to inform need and 
effectiveness of these types of strategies. This 
vulnerability assessment lays the informational 
foundation for adaptation planning and implementing 
the necessary measures to protect, accommodate, 
retreat, or preserve existing geographies. 

Combined with potential losses in West Marin due to 
potential sea level rise, the impacts to Marin County 
will be significant across all asset categories. The 
image to the left combines estimates for land area 
that would be lost at MHHW across the near-term, 
2030, the medium-term, 2050, and the long-term, 
2100 scenarios applied to Western and Eastern 
Marin. 

With the Vulnerability Assessment complete, Marin 
County, municipal, and special district governments, 
and other essential service providers, non-profits, 
and property owners have a glimpse of a potential 
future with higher tides. By the end of the century, 
sea level rise could significantly alter daily life in 
Marin County. The Vulnerability Assessment 
summarizes the worst case scenario with business 
as usual. Fortunately; business as usual is already 
changing with significant restoration, conservation, 
and redevelopment efforts along the Marin shoreline 
that show promise for the coming decades. 
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Figure 6. Estimated Decreases in Marin 
County Land Area due to Sea Level Rise 

 

Sea level rise is a moving target, and likewise, 
adaptation efforts will need to keep pace and be 
able to adjust more quickly than the seas rise. 
Moving forward, government official, residents, and 
professionals will have to weigh the options to 
protect, reinvent, or relocate existing assets where 
feasible, or at worst, what assets cannot be saved. 
These decisions will trigger several other 
challenging questions, especially in an area where 
developable land is not readily available, demand for 
housing is high, and new development can be 
politically challenging. Getting through these 
questions, entering the study and planning phases, 
getting approvals, securing funding, and 
implementing improvements can be a multi-year to 
multi-decade process. Because of this, it is 
imperative that sea level rise preparation planning 
and implementation is strongly supported and 
undertaken promptly and continuously in the coming 
decades to ensure the County and its residents are 
prepared for and safe from sea level rise. The future 
phases of BayWAVE will explore these options 
further and provide the basis for continued 
discussion, planning, and action. 

 
Miller Avenue at Bothin Marsh, Mill Valley. King tide, Nov. 25, 
2015. Credit Marin County DPW 
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Table 133. Interviewed Agencies and Managers 

PG&E 
Amy Dao, Community Energy Manager, Sustainable Communities  
Kin Robles, Community Energy Manager (post interview) 
Dave Canny, Senior Manager, North Bay Division  

Bel Marin Keys 
Community 
Service District 

Noemi Camargo-Martinez, Manager 

P. Carey Parent, Principal, Cle Group 
Kyle Mac Donald, Cle Group 

Buck's Landing 
William Miller, CA State Parks 

Bree Hardcastle, CA State Parks 

CA Coastal 
Conservancy 

Marilyn Latta, Project Manager  
Kelly Malinowski, Project Manager 

Jeff Melby, Project Manager 
Matt Gerhart, Deputy Program Manager 

CA Highway Patrol Lt. Robert Mota  

Canal Center Douglas Mundo, Exec. Dir 
Central Marin 
Police Todd Cusimano, Chief 

Central Marin 
Sanitation Agency Brian Thomas, Technical Services Manager 

City of Belvedere 

Mary Neilan, City Manager 

Eric Banvard, Building Official 

Scott Derdenger, Public Works Mgr 

City of Larkspur 

Neal Toft, Director of Planning and Building 

Daryl Phillips, CBO, Phillips Seabrook Associates, Floodplain Manager and 
Building Official 
Scott Shurtz, Fire Chief 

City of Mill Valley 

Danielle Staude, Senior Planner 
Scott Schneider, Engineering Manager 
Tom Welch, MVFD 
Bob Peterson, Director of Public Works 

City of Novato 

Tony Williams, Planner 

Russ Thompson, Public Works Director 

Pam Shinault,  

Bob Brown,  

City of San Rafael Paul Jensen, Community Development Director 
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Doris Toy, P. E. San Rafael Sanitation District, District Manager, District Engineer 

John Bruckbauer, Emergency Management Coordinator 

Dean Allison, Director of Public Works 
Kevin McGowan, Assistant Public Works Director/City Engineer  
 Cory Bytof, Sustainability & Volunteer Program Coordinator 

City of Sausalito Johnathon Goldman 

County Parks 

Mischon Martin, Chief of Resources and Science 

Brian Sanford, Superintendent for Parks, Southern Region 

Ari Golan, Superintendent for Parks, Northern Region 
Chris Chamberlain, Superintendent for Parks, Central Region 
Steve Petterle, Principal Landscape Architect 
James Raives, Senior Open Space Planner 

County Roads Reuel Brady 

Floating Homes 
Association 

Teddie Hathaway 

Brad Hathaway 

Gnoss Field 
(airport) Dan Jensen 

Golden Gate 
Bridge, Hwy & 
Trans 

Raymond Santiago, Senior Planner 

Wilson Lau, Supervising Civil Engineer 

Golden Gate Ferry 
Colin McDermott 

Tim Hanners, Maintenance Manager 

Heath Ceramics Robin Petravic, Owner and Managing Director 

Kent Middle 
School 

Skip Kniesche Principal 

Liz Schott, Super Intendent 

Kentfield Planning 
Adv. Board Board Members 

Las Gallinas 
Valley Sanitary 
District 

Irene Huang, Assoc. Engineer 

Mark Williams, General Manager 

William Miller 

Mike Cortez, District Engineer 
Loch Lomond 
Marina Betsy Oller, Office Manager 

Marin Audubon Barbara Salzman 
Marin County 
DPW Patrick Zuroske, Public Improvements 
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Marin Municipal 
Water District 

Kristin Cole, Water System Planning & Special Projects 

Carl A Gowan, P.E. Principal Engineer 

Marin Yatch Club Paul Simmons, Commodore 

Monticello 
Shopping Center Dennis Fisco, Seagate Properties, Inc. 

Neil Cummins 
Elementary School Wolf Gutscher, Dir. Of Facilities 

North Marin Water 
District 

Chris DeGabriele 
Drew McIntyre, Chief Engineer 

Robert Clark, Operations/Maintenance Superintendent 

Novato Fire 
District Dep. Chief Adam Brolan 

Novato Sanitary 
District 

Erik Brown, P.E., Technical Services Manager 

Steve Krautheim, Field Services Manager 

Sandeep Karkal, General Manager-Chief Engineer 

Ross Valley 
Sanitary District 

Greg Norby, P.E., General Manager 

Katherine Hayden, P.E. Interim District Engineer 

Steve Miksis, Acting Chief of Operations 

San Rafael Airport Bob Herbst 

San Rafael School 
District 

Dr. Mike Watenpaugh, District Superintendent 

Dr. Daniel Zaich, Director, Strategic Initiatives 
Theresa Allyn, Executive Assistant 

Chris Thomas, Chief Business Official 

Sarah, Schoening Group Inc. 

SASM Mark Grushayev, Wastewater Treatment Plant Manager 

Almonte Sanitary 
District Brian Robinson, Manager 

Alto Sanitary 
District Roger Paskett, Manager 

Richardson’s Bay 
Sanitary District Johnny Tucker, Manager 

Homestead Valley 
Sanitary District Bonner Beuhlar, Manager 

Tamalpais Valley 
Sanitary District Jon Elam, Manager 

Sanitary District 
No. 5, Tiburon Tony Rubio, Manager 
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Sausalito -Marin 
City Sanitary 
District 

Omar Arias, Operations Supervisor 

Kevin Rahman, Associate. Engineer 

Sausalito School 
Dist. Alan Rothkop, Dir. of Facilities 

SMART Linda Meckel 

Southern Marin 
Fire District Chief Tubbs 

State Fish & 
Wildlife 

Karen Taylor, Associate Wildlife Biologist 

Tom Huffman, Bay Delta Region Director 
Larry Wyckoff, Senior  Wildlife Biologist 

Mill Valley Middle 
School/ 
Strawberry Point 
Elem School 

John Binchi, Operations. Director 

Strawberry Rec 
Center Leanne Kreuzer, District Manager  

Tamalpais Union 
High School Dist. David O'Connor, Facilities Director 

Town of Corte 
Madera 

Kelley Crowe, Associate Civil Engineer, Public Works 
Phil Boyle, Senior Planner 
Adam Wolff, Director of Building and Planning  

Town of Tiburon 

Scott Anderson, Community Development Director 
Patrick Barnes, Director of Public Works 
Rich Pearce, Fire Chief 
Mike Cronin, Police Chief 

Transportation 
Authority of Marin 

Nick Nguyen, P.E., Principal Project Delivery Manager 

Dianne Steinhauser, P.E., Exec Director 

Waste 
Management 

Ramin A. Khany, General Manager 
Glen Roycroft, Site Engineer 

Westminster 
Presbyterian 
Church 

Adam Krivatsy 
Rob McClellan, Minister 
Len Ganote 

Atamp Marvais 
Central California and its implications on nearshore processes. Journal of Marine Systems v. 68. 
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Appendix B: Public Comments 
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