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Summary of Local Sea Level Rise Planning Efforts
Half Moon Bay SLR Planning Efforts
The City of Half Moon Bay is currently updating their general plan and local coastal program (LCP) in
order to account for sea level rise. Further, a sea level rise vulnerability assessment to inform the
General Plan update and support adaptation is ongoing and expected for completion by February 2016.
At the time of this document, Half Moon Bay is still in the process of selecting three scenario to use for
the SLR VA and general plan. To date, areas of concern include Surfer’s Beach due to its low elevation, as
well as multiple bluff areas that are prone to erosion.
City of Foster City Levee Protection Planning Study
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Many of the Foster City levees are no longer accredited under the National Flood Insurance Program
administered by the Federal Emergency Management Agency (FEMA), resulting in 17,000 properties
being placed in the Special Flood Hazard Area (SFHA) and subject to the mandatory flood insurance
requirement. As a result, Foster City initiated the Foster City Levee Protection Planning Study to review
and better assess the current state of its levee system, and to propose alternatives to improve the
levees to meet FEMA accreditation standards. The study was recently completed and the city is moving
to the design process. After the design process (2015) the permitting process should take two years
(2016- 2018) followed by two years of construction (2018-2020).
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The study compared current survey data (elevations) of the levee system to surge levels from the
California Coastal Analysis and Mapping Program (CCAMP) that were prepared in July 2014. The study
found 85% of the city's levees do not meet the required freeboard elevation to retain FEMA
accreditation by an average of approximately two feet and a maximum of four feet. These numbers do
not consider sea level rise (SLR) or land settlement, which could add another 1.5 feet to the freeboard
requirement. Approximately 17,000 properties are at risk in Foster City and the City of San Mateo if
levees are insufficient to protect against flooding. Widening of levees would be on the landward side
due to the sensitive habitats and endangered species on the bay side of the levee.
Concerning SLR, the report references the 2012 National Research Council Report "Sea-Level Rise for the
Coasts of CA, OR, and WA: Past Present Future" (NRC Report) as the best available science and is
supported by both the City and County of San Francisco (CCSF) and the California Coastal Commission
(CCC). The NRC Report provides a range of SLR estimates for years 2030, 2050, and 2100. CCSF and
Foster City recommend using the mean of each range: 0.5 foot for 2030, 1 foot for 2050, and 3 foot for
2100. Levee improvements should be built to last until at least 2050, meaning they should have an extra
foot of freeboard to accommodate for SLR.
Data used in this work that may be relevant to San Mateo County include LIDAR surveys and levee
profiles for the region. Foster City’s work is confirmation that the San Mateo County Vulnerability
Assessment is relevant and necessary. The SLR component provides a good baseline of an approach and
assumptions that can be built upon, and levee designs may be useful in the Adaptation Planning phase

of the San Mateo Vulnerability Assessment. Coordination of efforts between the San Mateo County
study and the Foster City assessment is encouraged.
San Francisco International Airport Shoreline Protection Feasibility Study Evaluation and
Recommendations
CCSF recently entered into the NFIP in 2010, and preliminary flood insurance rate map (FIRM) data
suggests the entire airport property is in the 1% flood zone (requiring flood insurance) with flood
elevations ranging from 10-14ft NAVD along the shoreline. San Francisco International Airport (SFO) has
undertaken a shoreline protection study aimed at removing the Special Flood Hazard Area (SFHA)
designation for the airport property. Moffatt and Nichol with AGS Inc. performed the shoreline
protection study with the following objectives: identify deficiencies in the current flood
defense/protection system (levees), provide recommendations to correct deficiencies along with
preliminary cost estimates, and address SLR by providing solutions for the increase in water level.
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Regarding SLR scenarios for design, SFO defers to CCSF's recommendation of using the NRC Report.
Because the NRC Report indicates a maximum of 2 feet of SLR by 2050, two scenarios were examined:
2ft of SLR and greater than 2ft of SLR. Moving forward, SFO plans to apply for A99 certification through
planned improvements to their flood protection system.
Potential data from this study that may be useful in San Mateo County’s work include results from
modeling of storm surge along San Francisco Bay. This work is confirmation that the San Mateo County
study is relevant and necessary. It provides a good baseline of approach and assumptions that can be
built upon. Coordination of efforts between the San Mateo County study and the SFO assessment is
encouraged.
San Bruno Creek and Colma Creek Resiliency Study
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The purpose of the study was to assess the vulnerability of SFO and its neighbors to flooding from sea
level rise and storms along the Bay shoreline directly northwest of the airport where San Bruno Creek
and Colma Creek meet the Bay. The scope of the study includes establishing an interagency working
group, data collection, surveying, hydrologic and hydraulic modeling, and identifying vulnerable reaches
and potential adaptation measures for the project area.
The study considers three scenarios for sea level rise: one foot (expected to occur between 2030 and
2080), two feet (expected to occur between 2050 and 2125), and three feet (expected to occur between
2065 and 2155). These estimates are taken from the NRC Report.
This study is an example of a smaller scale assessment and provides a good baseline of approach and
valuable insight into that region of the County. Potential data from this study that may be useful in San
Mateo County’s work include LIDAR data for the project area, locations of flood control and other
drainage infrastructure, and hydrologic and hydraulic modeling results from HEC-HMS and HEC-RAS
models. Adaptation measures recommended may also be considered in the adaptation planning phase
of the San Mateo County vulnerability assessment.

Climate Change Vulnerability Assessment for the North-central California Coast and Ocean
(Farallones)
This vulnerability assessment aims to identify how habitats, species, and ecosystem services are likely to
be affected by future climate conditions. The goal is to provide an assessment for marine resource
managers to use to plan, manage, and respond to impacts of climate change. The study area included
coast and ocean ranging from the southern edge of San Mateo County up to Alder Creek in Mendocino
County. The study reviewed adaptive capacity, degree of exposure, and sensitivity for eight habitat
types, 31 species, and 5 ecosystem services. Vulnerability was equated with decreased adaptive
capacity, and increased exposure and sensitivity of the resource.
In addition, 32 stressors were listed and scored according to the degree of sensitivity the resources
exhibited to that stressor. The number of resources impacted by each stressor was also recorded. The
most vulnerable habitats, species, and ecosystems were those existing at the land-sea interface. Climate
information referenced in the study was from Climate Change Impacts Report from the Cordell Bank and
Gulf of the Farallones National Marine Sanctuary Advisory Councils. The study also included the NRC
Report’s estimates of 5-24 inches of SLR by 2050 and 17-66 inches of SLR by 2100.
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We are currently waiting to hear what data sources may be available from this study. This work may be
useful to San Mateo’s vulnerability assessment by providing insight into relevant ecosystem
vulnerabilities and impacts from SLR inundation. This will be useful in developing the Asset Vulnerability.
SMC Climate Action Plan
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The report describes a vulnerability assessment that focused on six distinct types of county assets:
agriculture, built infrastructure in coastal zone, coastal ecosystems, property and safety threats due to
wildfire, public health threats from increased temperatures, and impacts on water supply. The four
major hazards analyzed were increased temperature, increased variability in precipitation, sea level rise,
and increased chance of wildfire. Key findings and recommendations include a variety of ‘warnings’
regarding erosion risk along the coastline. Specifically, bluffs, low-lying beaches and trails, major roads
including Highway 1, and coastal wetlands all are at risk of being eroded or destroyed. More irregular
precipitation cycles will affect the water table, which will affect flooding patterns.
The SLR portion references the NRC report and establishes sea level rise averages for 2030 (7"), 2050
(14"), 2100 Low greenhouse gas (GHG) (40"), and 2100 High GHG (55"). Next steps include transitioning
from the key vulnerability areas identified in the report to developing adaptation actions to address
these areas.
The report lays out the various changes that will increase vulnerability across the region and lays out the
need for a more focused sea level rise vulnerability assessment for the County.
Energy Efficient Climate Action Plan (EECAP)
EECAP intends to illustrate the County's continued commitment to reducing GHG emissions. The
purpose of the report is to inventory GHG emissions, provide reduction strategies, discuss adaptation
measures to future climate change impacts, and provide implementation strategies for reducing GHG

emissions. The adaptation section summarizes the analysis provided in the SMC Climate Action Plan. The
section recognized special vulnerabilities to increased temperature, increased variability in precipitation,
increased wildfire risk, decreased supply of fresh water, and increased sea level rise. It also identifies
adaptation measures such as updating the Local Hazard Mitigation Plan, updating the resource
management plans, updating emergency operations plan, and developing programs to educate
residents and businesses of anticipated changes.
This report lays out the expected changes that will increase vulnerability across the region and
emphasizes the need for further vulnerability assessment for the County.
San Mateo County General Plan: Energy and Climate Change Element
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The purpose of the Energy and Climate Change Element of the General Plan is to demonstrate the
County’s commitment to energy efficiency and mitigate impact on climate change by reducing GHG
consistent with state legislation (Assembly Bill AB32 – The Global Warming Solutions Act of 2006). The
section on Potential Impacts of Climate Change references the NRC Report, which estimates 5-24 inches
of SLR by 2050 and 17-66 inches of SLR by 2100. A series of adaptation goals were detailed as well, the
first of which is to identify and prepare for climate change impacts by tracking and funding climate
change assessments, integrate the assessments into the planning process, and develop a county-wide
adaptation strategy. The second goal is to enhance the adaptive capacity of natural and man-made
systems by encouraging future construction to consider climate change risks, as well as implementing
generic monitoring and adaptation strategies and programs.
This report is relevant as it makes clear the need for further vulnerability assessment for the County. The
report lays out the various changes that will increase vulnerability across the region.
Climate Snapshot San Mateo County
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The Snapshot lists programs across the County that are addressing climate impacts and building
community resiliency. It identifies Bay Area cities that have Climate Action Plans. Finally, a summary is
provided of input from San Mateo stakeholders regarding forms of resources and assistance that would
be useful for the community and these programs. Common themes from stakeholders include praise for
the Regionally Integrated Climate Action Planning Suite (RICAPS), requests for planning guidelines or
mandates from the state, desire to build political support for adaptation and resilience initiatives,
requests for accessible and sustainable funding streams for local agencies, getting insurance industry
more involved in adaptation, need for assistance with energy projects, and a push to focus outreach to
the most vulnerable communities.
This report does not contain specific data relevant to use in the vulnerability assessment, but it is useful
and relevant for the public outreach section of the County’s vulnerability assessment and to identify
vulnerable communities. The Snapshot can be used as a summary or glimpse into the local stakeholders’
interests and viewpoints.

SAFER Bay Project
Motivated by preliminary NFIP maps which put a large number of properties in the SFHA adjacent San
Francisco Bay shoreline and San Francisquito Creek, and following high projections for SLR (released
2010), San Francisquito Creek Joint Powers of Authority initiated the Strategy to Advance Flood
protection Ecosystems and Recreation (SAFER Bay). The SAFER Bay project was initiated in order to
reduce the risks from flooding and “remove” 5,000 properties from the SFHA while accounting for future
sea level rise. The project also plans to restore historical marshes and improve trail access along the
shoreline. The study area includes East Palo Alto and Menlo Park, and covers roughly nine miles of bay
shoreline. The SAFER Bay project proposes alternatives for shoreline protection irrespective of individual
vulnerabilities in East Palo Alto or Menlo Park. Specifically, the shoreline protection approach aims to
protect everyone. Design criteria for the shoreline project include water surface elevations for the 1%
annual chance flood (base flood) with two feet of additional freeboard and three more feet to account
for SLR over the project lifespan (50 years, consistent with US Army Corps of Engineers design
processes).

Silicon Valley 2.0
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LIDAR and parcel data for the project area may be available. The results from this study may be used in
the adaptation planning phase of the San Mateo vulnerability assessment to ensure regional
coordination. Completion of the feasibility analysis of alignment alternatives and features, and selection
of preferred alternative is planned to be done January 2016.
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The Silicon Valley 2.0 project was developed to address regional climate adaptation planning for Santa
Clara County. The purpose of the project was to identify the region’s climate vulnerabilities (including
flood but also other hazards), catalogue assets, map climate impacts, analyze the gaps in climate
preparedness, and create a decision-support tool that maps assets with impact zones to assess the
potential risk and cost of losing those assets. The Project does not provide any coverage outside of Santa
Clara County.
The Project involved nine sectors from across the county: transportation, water, energy, telecom,
shoreline assets, waste and waste treatment, super fund sites, state fund sites, and public health. Rather
than using discrete SLR scenarios, the tool provides a sliding scale for storm surge and SLR. The tool
aimed to address a number of uncertainties associated with SLR estimates such as: the estimates are too
speculative, the existing data are too uncertain, the impacts are too far in the future to address now,
resiliency projects cost too much, and we can rely on federal organizations to step in and protect the
region. The online tool is expected to go live within the next few months.

Summary Table of Local Sea Level Rise Planning Studies or Efforts

2015/2016

City of Foster City Levee
2015
Protection Planning Study

San Francisco
International Airport
Shoreline Protection
2015
Feasibility Study
Evaluation and
Recommendations Report

Sponsor

California
Coastal
Conservancy

Foster City

SFO

Geographic
Area

City of Half
Moon Bay

Foster City

SFO

Participants

City of HMB,
Coastal
Conservancy,
Consulting team

Schaaf and Wheeler

Goals

Not yet
developed

Review levee
system to
Regain FEMA
accreditation

Major Findings

Not Applicable

85% of levees do not
meet required
elevation by average
of 2ft.

Recommendations
(Where applicable)

Not applicable

Large improvement
of levee system is
required to regain
FEMA accreditation
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City of Half Moon Bay
Local Coastal Program
Update

Year

Moffatt and Nichol
+ AGS Inc.

Removing the
Special Flood
Hazard Area
(SFHA) FEMA
designation for
the airport
property

D

Study or Project

The current flood
protection system was
assessed for
deficiencies and
corrections to those
deficiencies were
proposed.

Address deficiencies
in flood protection
system so that SFO
can apply for A99
certification.

SLR
Projections

Preliminary/NA

2030: 0.5ft
2050: 1ft
2100: 2ft

Based on max
SLR of 2ft by
2050, 2
scenarios were
proposed: 2ft
SLR and >2ft
SLR

Data source

NA

CCAMP
NRC Report

NRC Report

Data
date

NA

July
2014
2012

2012

How will the study
be used?

It will be used to
update the General
Plan, Local Coastal
Program, and to
inform SLR
adaptation.

Design phase for
updating levee
system is beginning
now.

The study will be
used to update SFO's
flood protection
system to remove
the SFHA
designation from the
project area.

2015

San Mateo County Climate
2011
Action Plan

Sponsor

Gulf of the
Farallones
National
Marine
Sanctuary
California
Landscape
Conservation
Cooperative

County of San
Mateo

Geographic
Area

Northcentral
California
coast and
ocean

County of
San Mateo

Participants

Goals

NPS, Point Reyes
National Seashore,
EcoAdapt,
California
Landscape
Conservation
Cooperative, Bay
Area Ecosystems
Climate Change
Consortium,
Golden Gate
National
Recreation Area,
Point Blue
Conservation
Science

The goal is to
provide an
assessment for
marine
resource
managers to
use to plan,
manage, and
Respond to
Impacts of
climate change.

ICLEI

Identify key
areas that the
County can
focus on to
increase
resilience to
climate change.

Major Findings

The most vulnerable
habitats, species, and
ecosystems were
those existing at the
land-sea interface.

Recommendations
(Where applicable)

Managers should
focus on addressing
stressors that impact
high vulnerability
areas at the land-sea
interface
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Climate Change
Vulnerability Assessment
for the North-central
California Coast and
Ocean

Year

D

Study or Project

Erosion along the
coastline is not well
understood and can
Nothing specific
lead to major losses
for multiple different
areas

SLR
Projections

References
range of
estimates from
NRC Report

again
references
NRC Report

Data source

Climate
Change
Impact
Report NRC
Report

NRC Report

Data
date

How will the study
be used?

2010
2012

Marine resource
managers will use
the report as a guide
for addressing
impacts of climate
change.

2012

Adaptation actions
need to be
Developed to
address key areas of
vulnerability
identified in the
report

SMC General Plan.
Energy and Climate
Change Element

2013

2013

Sponsor

County of San
Mateo

County of San
Mateo

Geographic
Area

County of
San Mateo

County of
San Mateo

Participants

DOE
PMC
DNV KEMA
Fehr and Peers
ICLEI

Goals

Major Findings

Recommendations
(Where applicable)

The purpose of
the report is to
inventory GHG
emissions,
provide
reduction
strategies,
discuss
adaptation
measures to
future climate
change, and
provide
implementation
strategies for
reducing GHG
emissions

Relevant sections
repeat the analysis
provided in the SMC
Climate Action Plan.

Demonstrate
commitment to
energy
efficiency and
mitigate impact
on climate
change by
reducing GHG
consistent with
state
legislation.

First, ID and prepare
for climate change
Same list of potential
impacts. Second,
impacts of climate
enhance adaptive
change as the other
capacity of natural
reports.
and man-made
systems

Action items
proposed as response
to SMC Climate
Action Plan include
updating the
County's hazard
mitigation plans as
well as public
outreach to educate
residents and
Businesses on
anticipated changes.
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Energy Efficient Climate
Action Plan

Year

PMC

D

Study or Project

SLR
Projections

again
references
NRC Report

again
references
NRC Report

Data source

NRC Report

NRC Report

Data
date

How will the study
be used?

2012

Primarily the study
will be used to
continue to reduce
GHG emissions
across the County.

2012

Primarily the study
will be used to
continue to reduce
GHG emissions across
the County.

San Bruno and Colma
Creek Resilience Study

2014ongoing

2015

Sponsor

San
Francisquito
Creek JPA

SFO

Geographic
Area

Shoreline,
San
Francisquito
Creek
Watershed,
including
East Palo
Alto and
Menlo Park

San Bruno
and Colma
Creeks

Participants

City of Palo Alto,
City of East Palo
Alto, Menlo Park

Goals

Major Findings

Remove
properties from
SFHA, reduce
List of alternatives for
flood risk,
shoreline protection
restore
to protect entire area
marshes,
enhance
restoration

Assess
vulnerability of
SFO and its
neighbors to
Flooding from
sea level rise
and storms
Shoreline
along the Bay
vulnerabilities and
shoreline
deficiencies
directly
northwest of the
airport where
San Bruno
Creek and
Colma Creek
meet the Bay

Recommendations
(Where applicable)

Alternatives (report
not yet available, but
proposed alignment
is)
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SAFER Bay Project

Year

SFO and
interagency
groups

D

Study or Project

List of alternatives,
including regional tide
gate

SLR
Projections

3 feet of sea
level rise

1 foot
2 feet
3 feet

Data source

Data
date

How will the study
be used?

Lidar data,
parcel data,
FEMA
preliminary
FIRM data

After feasibility
analysis complete,
project will begin
construction.

Lidar,
modeling data
results, flood
and drainage
infrastructure

May use relevant
data, and will
consider adaptation
strategies from
Study in the
adaptation planning
phase of our
vulnerability
assessment

