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Chapter 1 | Introduction
1.1 Introduction
Climate change planning and adaptation happen in
phases, and this Sea Level Rise Vulnerability Assessment
belongs to the first phase of San Mateo County’s (County)
Sea Level Rise Initiative (Initiative): Sea Change SMC. The

Sea Change SMC Initiative
The Sea Change SMC initiative seeks to
increase the County’s resilience
through the following activities:


goal of the Initiative is to increase the resilience of the
County’s economy, environment, and communities



through collaborative planning and projects.
This vulnerability Assessment draws on the best available

ft

science and research methodologies to explore the ways

Providing information on the risks
and vulnerabilities from sea level
rise to cities, asset managers, and
others
Collaborating with cities to develop
shared goals and a planning
level
framework for addressing sea le
rise in existing planning documents
and processes
Providing templates and assistance
to cities, asset managers,
businesses, and others in using the
results of the vulnerability
assessment and developing policy
and planning language
Raising awareness about sea level
rise
Conducting research to fill
information gaps
Facilitating collaboration across
water efforts, such as helping to
incorporate sea level rise into
existing flood risk protection and
stormwater efforts



in which the County, its communities, and its built and
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natural infrastructure are vulnerable to present and
future hazards associated with sea level rise for the

purpose of reducing long-term flood and erosion risk. In
doing so, the report will increase understanding of the

D

type and scale of potential impacts that could occur under
different sea level rise scenarios.






This report also provides an overview of the risks

associated with current and future flooding and erosion in
the County. Using three different sea level rise scenarios

and one erosion scenario, this report answers the following questions:
6. Where does sea level rise pose concerns? What areas are expected to be affected first?
7. What are some of the consequences of sea level rise for different sectors?
8. How might sea level rise affect human health and communities that are more vulnerable to
flooding?
9. What types of actions are available to prepare the County for sea level rise?
10. What are recommended next steps to prepare the County for sea level rise?
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The Assessment was guided by the following principles:


Inclusive Process: Maximize participation from County cities and relevant agencies, businesses,
organizations, and community groups.



Best Available Science: Use best available science on sea level rise to inform the Assessment.



Risk-Based Methodology: Use a risk-informed methodology to enable the County to formulate
an efficient, strategic, transparent, and rational approach to reducing risk that increases the
community's “preparedness and resilience to sea level rise and storm events while protecting
critical ecosystem and community services” (BCDC 2012a).

The Assessment had the following primary goals:


Assess Vulnerability: Assess the overall vulnerability of the County to the impacts from sea level
rise, including permanent inundation, temporary flooding, erosion, and saltwater intrusion.
Identify Consequences: Identify potential consequences of hazards associated with sea level rise if
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no actions are taken.

Provide Actionable Results: Provide useful information to lead to actionable outcomes. Lay the

ra



foundation for future, more detailed analyses to be conducted by the County or its cities.


Build Awareness: Create an awareness of the need to prioritize nature-based solutions and to
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reduce impacts to socially vulnerable communities.

Use a Collaborative Process: Build a collaborative network throughout the County on which to
plan future efforts.

The Assessment seeks to accomplish the preceding goals through the following:


Exposure Maps and Inventory: Produce maps and inventories of built and natural assets exposed
as well as an assessment of communities in areas at risk from current and future inundation (for
which data are available). Assets refer to useful or valuable things in the County, such as
structures, buildings, infrastructure, or habitats.



Analysis of Short- and Long-Term Impacts: Increase the understanding of the types of sea level
rise and storm-related impacts that the County will experience and the potential long-term
implications of inaction.



Case Studies of Vulnerable Assets: Develop 30 Asset Vulnerability Profiles (AVPs) for a
representative set of assets across geography and asset categories.
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Menu of Adaptation Options: Provide an overview of adaptation options and general
considerations for adaptation planning.



Stakeholder Engagement: Engage multiple stakeholders in a discussion of the complex and
multifaceted challenges associated with sea level rise.



Roadmap for Future Efforts: Develop a roadmap for taking actions to increase resiliency through
suggested adaptation measures and improved flood and sea level rise mapping and data.

The scope of this report was limited to providing the research basis for understanding sea level rise in
the County and to laying a foundation for developing a Countywide adaptation strategy. Additional work
and research will be needed to develop specific, granular adaptation options for each city and
community. The next phase of adaptation planning developed by the County can help create a template
for action and coordinate efforts among cities, businesses, organizations, and communities. In addition,
beyond the scope of this report.
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further work will be needed to assess the vulnerability of the Coast south of Half Moon Bay, which was
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1.2 Background on Sea Level Rise and
nd Key
Key Concepts
Concepts
1.2.1 Adaptation to Climate Change

The impacts of climate change—
change
—melting
melting ice caps, heat
change—melting

D

waves, changing precipitation patterns, and ocean

acidification, to name just a few—
few
—are
are occurring now. The
few—are
issue cannot be relegated to future decades and future
generations; rather, all sectors of society must address it
today
day through both collective and individual action. While
greenhouse gas (GHG) mitigation measures are essential for
curbing global emissions in the coming years, a certain
amount of warming has already entered into the system,

“The impacts from climate change—
including an increase in prolonged
periods of excessively high
temperatures, more heavy
downpours, an increase in wildfires,
more severe droughts, thawing
permafrost, ocean acidification, and
sea level rise—are already affecting
communities, natural and cultural
resources, ecosystems, economies,
and public health across the United
States” (White House Resilience
Report 2016).

which no amount of GHG reductions can avert. The Third
National Climate Assessment (NCA 2014), for example, projects that the average temperatures will rise
2–4°F across the United States during the next few decades.
The physical science basis for proactive responses to the threat of climate change is clear, and a strong
economic argument for such responses also exists. The future costs of inaction are estimated to be 4–10
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times higher than the current costs of investing in climate change adaptation and hazard mitigation
measures (NCA 2014). In addition to initiatives to mitigate or reduce the effects of climate change,
coordinated efforts will be needed to adapt to the effects of climate change both now and in the future.
Climate change adaptation refers to the ways in which individuals, communities, and natural systems
adjust to current or expected climate change and its impacts (IPCC 2014).
When reviewing the ways in which people and systems adapt to climate change, it is important to
consider the different kinds of adaptation that occur. Adaptation can be reactive, when it happens in
response to climate impacts, or anticipatory, when measures occur prior to climate impacts becoming
obvious. An important distinction also exists between planned and autonomous adaptation: planned
adaptation is a coordinated effort that arises from a deliberate decision-making process, while
autonomous adaptation occurs as individuals and communities make localized adjustments according to
their perceptions of climate risk and impacts. This report focuses on anticipatory and planned
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adaptation actions that San Mateo County can undertake on the basis of rigorous community
engagement and policy processes. Adaptation planning can

Resilience is “the capacity of social,
economic, and environment systems
to cope with a hazardous event or
responding or
trend or disturbance, respond
reorganizing in ways that maintain
their essential function, identity, and
structure, while also maintaining the
capacity for adaptation, learning, and
transformation” (IPCC 2014).
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help ensure that the strategies chosen will offer

communities important co-benefits and no-regret solutions
that improve both lives and natural systems.
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Climate adaptation will also necessarily take place over

various timescales, and actions need to be coordinated to
meet both near- and long-term objectives. For example,
while flooding from an extreme weather event requires
swift decision-making, successful adaptation planning would
ensure that decisions addressing immediate impacts would
not reduce a community, city, or region's capacity to adapt

Vulnerability is “a function of the
magnitude of the impact, the
sensitivity of the system to that
impact, and the system’s ability to
adapt” (Pacific Institute 2012).

to future impacts. This concept of adaptive capacity—the ability or potential of a system to adjust or
respond successfully to climate variability and change (IPCC 2007)—is a key factor in adaptation
planning, and it helps guide policy-makers and local governments when they are selecting among
various adaptation measures. The kind of adaptation planning described in this report is not only
intended to increase San Mateo County’s adaptive capacity, but also its resilience, which is a central
concept in both the discussions and analyses in subsequent chapters. One additional component of
resilience is vulnerability, which describes a community or system’s propensity to be negatively affected
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by climate impacts; it includes factors such as sensitivity to harm and a lack of adaptive capacity. In an
assessment of vulnerability in San Mateo County, each city, community, ecosystem, and building or
structure will have a different profile, depending on socio-economic and governance considerations as
well as geographic exposure to physical climate impacts. Climate change vulnerability and exposure codetermine a system’s level of climate risk, while adaptive capacity and resilience will shape how that
system can in turn respond when risk becomes reality.
1.2.2 Regulatory Context
San Mateo County’s sea level rise work is situated within the broader scope of federal, state, and
regional regulations and strategies. On a national level, sea level rise was recently addressed through
Management which enables
President Obama’s 2015 broadening of Executive Order 11988 (Floodplain Management),
creating a new flood standard that includes climate impacts when defining flood elevation and hazard
(Executive Order 11988 Amendment 2015).
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areas for projects that build, retrofit, or significantly repair built structures with federal funding

2006, as described below:
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On a state level, California has a long history of climate change and sea level rise policy, beginning in

California Assembly Bill 32 (AB 32),
32), California Global Solutions Act, 2006. Mandates GHG
reductions to 1990 levels by the year 2020, which is a 15% reduction from business as usual
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scenarios.

Governor’s Executive Order SSS-13-08,
-13
13-08, 2008. Calls for using best available science to identify and
prepare for sea level rise impacts through the coordination of the state Climate Adaptation
Strategy.



State of California Sea-Level Rise Guidance Document, updated 2013. Provides information and
recommendations to enhance consistency across agencies in their development of approaches
to sea level rise.



California Climate Adaptation Strategy, 2009. Provides a summary of impacts from climate
change and recommends sectoral strategies for adaptation. Updated in 2013 to incorporate
more recent climate science and risk management approaches (Safeguarding California Plan),
with the Safeguarding California Implementation Action Plan released in 2014.
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California Assembly Bill 2516 (AB 2516), 2014. Stipulates that a Planning for Sea Level Rise
Database be created to serve as a publicly accessible planning and informational tool to help
local governments understand the issue and plan for next steps.



California Executive Order B-30-15, 2015. Promotes an integrated approach to climate change
and adaptation, requiring the incorporation of climate change impacts into both the state’s FiveYear Infrastructure Plan and into state agencies’ investment and planning procedures. Also calls
for an update to the state adaptation strategy (Safeguarding California Plan).



California SB 379, 2015. Mandates that local agencies move adaptation planning forward, in
part through incorporating adaptation into their Local Hazard Mitigation Plans (LHMPs) or the
next revision of that LHMP. Cities without an LHMP must analyze and update general plans (and
safety elements in particular) to incorporate climate change adaptation and resilience priorities.



California SB 246, 2015. Calls for the creation of an adaptation clearinghouse in order to
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coordinate regional and local efforts with state level climate adaptation measures. The
clearinghouse will be “a centralized source of information
information that provides available climate data to

ra

guide decision makers at state, regional, and local levels when planning for and implementing
climate adaptation projects to promote resiliency to climate change” (SB 246 2015, Section
71360).


California SB 32, 2016. Updates GHG emissions goals and requires the state to reduce GHG
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emissions to 40% below 1990 levels by 2030.

California AB 197, 2016. Increases legislative oversight of the California Air Resources Board
through a number of different requirements, including establishing a Joint Legislative
Committee on Climate Change Policies, and requires the Board to approve a statewide GHG
limit equal to that of 1990 by 2020. It also requires the protection of the state’s most
disadvantaged communities when adopting rules and regulations regarding GHG reductions.



California AB 2800, 2016. Requires state agencies to account for the current and future impacts
of climate change when planning, designing, building, operating, maintaining, and investing in
state infrastructure (from July 1, 2017, to July 1, 2020). It also requires agencies to establish a
Climate-Safe Infrastructure Working Group to better integrate the best available climate change
science into state infrastructure engineering, as prescribed.
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1.2.3 Sea Level Rise Science
Sea level, which is the “height of the ocean surface at any given location” (IPCC 2013), is usually
measured as an average over time at both a local and global scale. Alterations in sea level occur over
large stretches of time and geography, making it a key indicator of global climate change because it
allows observation and identification of long-term significant trends. Sea level records over the past
three million years show that during certain periods, the world was much different than it is today—
with temperatures 3.6°F higher and global average sea levels 16.4 feet above current levels (IPCC 2013).
Since the late 19th century, measurements indicate that sea levels have been increasing and the rate of
increase has been faster than during the previous 2000 years. The IPCC (2013) reports the increase
during the last century was 7 to 8 inches, which is “extremely likely” (i.e., greater than 95% probability)
to have been predominantly caused by human activities. In addition, the historical rise in sea level over
the last century has likely been underestimated (Hansen et al. 2015). Research over the last 20 plus
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Sea levels rose during the 20th century.
The rate of change was faster than in the 19th century.
Two main sources of sea level rise have been ocean thermal expansion and the loss of
glaciers.
The expected rate of sea level rise will be higher in the 21st century than in the 20th
century.
Sea level
evel rise will be variable, not uniform.
A certain amount of sea level rise is built into the system; that is, seas will continue to
rise even with the reduction or elimination of GHG emissions.
Both temperature and salinity can cause increases in the m
mean sea level in particular
regions, but only temperature can be a significant source of increases to global mean
sea level.
Ice sheets, the melting of which contributes to sea level rise, respond to warming
over a long period of time and are thus delayed in responding to past climate change.

ra
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years has clarified several essential findings with respect to sea level rise (IPCC 2013):
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1.2.4 Sea Level Rise in California, the San Francisco Bay Area, and San Mateo County
While this report focuses on vulnerability and adaptation to
sea level rise in the future, it is important to note that sea
level rise is already happening. California has experienced
around 7 inches of sea level rise from 1905 to 2005, and the
rate of increase is projected to grow through the rest of this
century (NCA 2014). Sea level rise is also projected to
increase the height of coastal storm surges, while inland
flooding is likely to also increase from inland runoff due to
persistent storm tracks. Coastal erosion, temporary
flooding, and permanent inundation will put coastal

Coastal Storms: In California, coastal
storms most often occur during the
winter. The frequency of storms is
not projected to increase in the 21st
century, but the interaction effects
between storms and sea level rise can
increase tide levels and cause
flooding, while also potentially
increasing erosion. By the end of this
century, sea level rise is projected to
cause flooding (today caused by 1%
change) on an annual basis (BCDC
change
2012a).

communities, infrastructure, and wetlands at increasing risk. The National Research Council (NRC 2012)
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projects that areas south of Cape Mendocino in California will see an increase in sea level rise of 17 to 66
inches by 2100. The NRC report indicates that rates of sea level rise are likely to increase in this century
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compared to the last, and that California could experience up to 1 foot of sea level rise by 2030, 2 feet
by 2050, and 5.5 feet by 2100 (NRC 2012). (The ranges represent the uncertainty in projecting sea level
rise, which arises from several factors, including unknown future levels of emissions, potential ice sheet
melt shifts, and the complexity of the data.) Since 2012, new sea level rise studies have provided
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updated projections. This recent work, developed in 2016 to support the 4th California Climate
Assessment, incorporates new dynamics and modeling methods such as ice sheet modeling, and
introduces possibly higher sea level rise estimates and more fine-tuned and regionally-scaled projections
(Cayan 2016). The California State Natural Resources
Agency is updating the State’s sea level rise
Resour
guidance based on these projections and, as of this writing, the draft guidance has not yet been
released.
Table 1.1 Sea level rise projections for California south of Cape Mendocino (NRC 2012).

Year

Projection

Ranges

2030

6 +/- 2 inches

2 to 12 inches

2050

11 +/- 4 inches

5 to 24 inches

2100

36 +/- 10 inches

17 to 66 inches
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According to measurements taken at the San Francisco Tide Station at the Golden Gate, sea level has
risen by 8 inches in the San Francisco Bay Area since 1897. According to the NCA (2014), the Bay Area is
“particularly vulnerable to sea level rise and changes in salinity, temperature, and runoff,” creating an
intersection of impacts that will affect coastal and bayside communities alike.
However, the impacts from sea level rise cannot be
fully understood through looking at sea level rise in
isolation; a total water level approach is required,
which incorporates multiple variables that
contribute to coastal flooding and erosion. These
variables occur at different time scales, and in the
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County, they include daily tides, king tides, storm

Extreme Events: Parts of San Mateo County are
already subject to damage from waves and
from flooding during storms, and higher water
levels caused by El Niño, high tides, and a
warmer Pacific Decadal Oscillation can make
even more areas vulnerable to these impacts
(CCC 2015a). In addition to sea level rise,
climate change could affect the frequency and
intensity of storms and extreme events.
Although these storms and events are less
amount
frequent, they can cause an immense amo
of (potentially irreversible) damage because of
the scope of their reach and impact,
particularly when combined with sea level rise.
Sea level rise not only means that flooding and
waves during storm surges will reach farther
inland, but their impacts will be amplified.

surges, and El Niño, which can elevate water levels

for several months. (El Niño, in addition to bringing
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more rain and swell, also elevates water levels by

6–12
12 inches. In addition, an important component
of total water levels in the County is subsidence,

D

which is the gradual settling or sudden sinking of

land due to activities that affect subsurface materials, such as groundwater depletion. The presence of
subsidence can exacerbate the degree of relative sea level rise.) Each of these factors has some impact
alone, but in combination and in conjunction with sea level rise, their impacts become more significant
and are potentially compounded. In the near term, the effects of sea level rise will be felt primarily
during storms, but in the future, even daily high tides could affect shorelines and communities.
1.2.5 Impacts from Sea Level Rise
Sea level rise has a clear and direct impact on any Coastal or Bayside community, any people or
businesses within inundation zones, and any ecosystem subject to erosion and flooding. Sea level rise
causes direct physical damage to property and habitats, and it can have huge economic repercussions
for both individuals and communities. Table 1.2 provides a summary of the primary direct impacts of sea
level rise globally.

Chapter 1

- 27 -

Sea Level Rise Vulnerability Assessment

Table 1.2 Summary of sea level rise impacts.

Physical effects of sea level rise: adapted from the California Coastal Commission Sea Level Rise
Policy Guidance (2015a).
Low-lying coastal areas may experience more flooding (temporary) and
inundation (permanent) and the inland extent of 1% change may increase.
Higher water levels at the Coast may cause water to back up and increase
upstream flooding. Climate change–associated shifts in precipitation
patterns may decrease snow (and increase rain), which can cause flooding.

Wave Impacts

Wave impacts can cause erosion, damage, and destruction of built
structures. The increase in the extent and elevation of flood waters from
sea level rise will also increase wave impacts and move them farther inland.
Rates of erosion of cliffs, beaches, and dunes will increase.

Erosion

Higher sea levels will mean that oceanfront bluffs will be increasi
increasingly
pounded by waves, leading to greater erosion, which could in turn cause
landslides and loss of structural and geological stability.

Changes in Sediment
Supply and Movement

Sea level rise will change the availability of sediment, which is an important
component of coastal ecosystems. Loss of sediment and erosion could lead
re-nourishment.
to a need for beach rere
-nourishment.
nourishment.
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Sea level rise will cause saltwater to intrude into aquifers and groundwater
vulnerable these resources are,
resources. Local conditions determine how vulner
but those in coastal communities and those that serve as agricultural
sources of water on the Coast will likely be at risk.

D

Saltwater Intrusion

ft

Flooding and
Inundation

Sea level rise can also create many additional intangible losses as communities are threatened,
important natural and public spaces are lost, and community members manage the stress and
uncertainty of current and future impacts.
When considering the ways in which sea level rise will play out on a local level, it is important to not only
consider the impacts of sea level rise itself, but also the ways in which it might interact with other
factors, such as storm events, or vulnerabilities (or combinations of vulnerabilities) that each location or
asset might have. Exposure refers to the degree to which particular places and assets are affected by
sea level rise and climate impacts, and the Adapting to Rising Tides Vulnerability and Risk Assessment
(BCDC 2012a) identifies five of those primary impacts for the Bay Area:
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More frequent extreme high sea level events cause more frequent flooding in
areas that are already flood-prone.
With longer duration extreme high sea level events, flooding lasts longer.
Higher high tides, shifts in tidal range, and increases in depth and duration of
tidal inundation cause frequent or permanent inundation of areas that are not
currently in the daily tidal range.
Higher Bay water level causes changes in wave activity in the Bay leading to
increased shoreline erosion and waves over-topping shoreline protection.
Higher Bay water level leads to elevated groundwater levels and salinity.

A final important concept in the consideration of climate and sea level rise impacts is the consequences
(economic, environmental, governance, societal, and equity) for particular locations and assets (BCDC
2012a). Consequences incorporate numerous factors, including the scale of the impact and the scope of
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what and who are affected; the potential severity of the impact and the relevant adaptive capacity; and

1.2.6 San Mateo County
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the costs of both frequent minor events as well as infrequent extreme events (BCDC 2012).

The San Francisco Bay Area is one of the top hotspots for sea level rise in the nation, and the economic
value of property located in the County at risk from sea level rise exceeds that of any other county in the
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Bay Area (Pacific Institute 2012). When population projections are taken into account, the County is one
of six counties in the nation (and the only one on the west coast) with over 100,000 people at risk from
3 feet of sea level rise (Hauer et al. 2016). The County is divided into urban/suburban and rural regions
with the eastern (Bayside) part of the County being urban/suburban and home to prominent companies,
while the western (Coastside) side is rural and contains nearly all of the County's farmland. Table 1.3
provides a snapshot of key characteristics of the County, while Figure 1.1 shows a map of the County.
Table 1.3 Characteristics of San Mateo County.

San Mateo County Snapshot
 Overview: 455 square miles of land with significant open space and unincorporated areas.


Population: 765,165 with population growth of nearly 50,000 over the last 5 years and
115,000 over the last 25 years.



20 Incorporated Cities and 23 School Districts.



20,653 businesses in technology, health care, finance, and others.
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Workforce: 442,000, which has grown nearly 50,000 in the last 5 years and 72,000 in the last
25 years.



Over 78,000 acres of natural land, including 8,381 acres of wetlands and 12.9 miles of
beaches.



Extensive recreational opportunities, including 20 County Parks encompassing over 17,000
acres and 190 miles of County and local trails.

Unique Qualities
 No dominant single city; population hubs are fairly dispersed.
Agriculture in the County contributes a total of $216 million to the local economy and
provides 4,708 jobs to the economy.



San Francisco International Airport is the seventh busiest airport in the country, with over
50 million passengers annually.



Economic Diversity: the County has some of the wealthiest zip codes in the country, as well
as some very poor and underserved areas.



Six Fortune 500 companies in the heart
rt of Silicon Valley: Oracle, Visa, Facebook, Gilead
Sciences, Franklin Resources, and Core-Mark.
Mark.
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Figure 1.1 Map of San Mateo County.

1.2.7 Social Vulnerability
Climate change impacts will not be distributed equally,
whether among geographic locations or among populations.
Some populations and communities will have more
resources to adapt to climate change proactively and
respond to climate change hazards, while others will be
disproportionately affected by climate change, while also
Chapter 1
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“While disasters do not discriminate,
the existing societal and
environmental conditions before,
during, and after a disaster, produce
differences in vulnerability among
groups within the population affected”
(Pacific Institute 2009).

Sea Level Rise Vulnerability Assessment

being less able to adapt to those impacts (EPA 2016). Social considerations like age, race, and income
levels help determine an individual’s capacity to “prepare, respond, and recover from a natural disaster
or other potential climate impacts” (Cutter et al. 2012). The danger also exists that communities that are
better prepared and have greater economic and political power will be prioritized over socially
vulnerable populations when it comes to adaptation planning and financing. It is extremely important to
take not just physical vulnerability into account when planning for sea level rise (and adaptation more
generally) but also social vulnerability in order to ensure that equity is a central guiding principle.
In San Mateo County, 32% of the population is considered to live in vulnerable communities3, making it
imperative that local sea level rise adaptation planning not only includes such communities, but also
acknowledges and plans for the reality that many climate impacts will disproportionately affect
vulnerable populations. For many lower-income communities, rates of home rentals are high, meaning
that should flooding occur, people would likely face displacement and have less control over their own
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safety and ability to respond to it afterwards (e.g., repairs or rebuilding) (CCC 2015a). Equally important
is making social vulnerability central to adaptation planning and financing because adaptation will
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require huge amounts of investment; when deciding how to allocate this capital, it must be done with
equity in mind rather than solely from economic considerations of perceived risk (Pacific Institute 2012).
Table 1.4 summarizes key indicators of social vulnerability with respect to sea level rise and other
information.

3

D

environmental hazards, adapted from California Energy Commission (2012). See Chapter 3C for more

Percentage determined as part of this Assessment.
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Table 1.4 Key indicators of social vulnerability from environmental hazards.

Category

Vulnerability Factors
Low-income populations, people of color, and women are particularly
vulnerable to climate change and sea level rise impacts.

Age

Elderly people and children have increased vulnerabilities.

Housing
Conditions

People who rent their homes; live in residences with bad air quality, poor
construction, or inadequate ventilation or cooling; or reside in areas with
high crime are vulnerable.

Isolation

People who are isolated due to language barriers, social isolation, or
geographic isolation are more likely to be vulnerable.

Other

People without health insurance or means of personal tran
transport, people
who have disabilities (mental or physical) or who have a disabled family
member, or those who are institutionalized are all more vulnerable.

D
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Socioeconomic
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1.3 Background and Project History
Recent reports by the Pacific Institute in 2012 and the US Army Corps of Engineers (USACE) and the
California Department of Water Resources (DWR) in 2013 have highlighted that the County is considered
one of the most vulnerable counties in the state to the
impacts of flooding. In response to these reports, efforts to
address the challenge of sea level rise led to two conferences
(one each in 2013 and 2014), spearheaded by County
Supervisor Dave Pine, California Assemblyman Rich Gordon,
and U.S. Congresswoman Jackie Speier. The dialogue started
at these conferences made it clear that undertaking a
coordinated effort and forming a central clearinghouse for
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sea level rise information in the County were imperative.

Despite a common perception that
top-down climate policies are
necessary for significant action, local
and regional governments are
actually in an ideal position to design
and implement climate change
adaptation measures because
adaptation is necessarily a highly
localized issue, requiring very specific
knowledge about the physical and
socio-political
socio--political
socio
political characteristics of each
community, ecosystem, and asset in
question.
question. Even locations that appear
to be similar or are in close proximity
can face very different climate change
impacts and thus require unique
adaptation approaches. The United
Nations Development Program (n.d.)
estimates that up to 100% of
investments in adaptation and up to
90% of adaptation initiatives are
undertaken at the subnational and
local levels.

Additionally, a San Mateo County Civil Grand Jury convened

in 2015 discussed ways for the County to formulate a plan for
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sea level rise, as well as alternative sources of funding for
projects related to sea level rise. The Grand Jury strongly

urged immediate action to undertake Countywide planning

D

for sea level rise.

The challenges of climate change and rising tides are regional

issues, and collaboration between all affected stakeholders is critical to finding effective solutions. This
Assessment reflects the need for a more thorough understanding of these challenges in the County
through a detailed analysis of Countywide sea level rise vulnerabilities, including the areas surrounding
the San Francisco International Airport and the San Bruno and Colma creeks.
This Assessment is part of an ongoing effort led by the County, Sea Change SMC, to better understand
and prepare for the potential impacts of sea level rise related to flooding and inundation, storm and tide
surge, saltwater intrusion, and shoreline erosion. This report will be the first step toward a
comprehensive Countywide vulnerability assessment. The project boundary includes the entire
Bayshore and the Coastside north of Half Moon Bay.
The Sea Change SMC initiative includes a broad coalition of civic leaders, elected officials, municipal
staff, and concerned citizens in San Mateo County. The project is funded by a grant from the California
State Coastal Conservancy (Conservancy), in-kind staff support from the Army Corps of Engineers
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Interagency Flood Risk Management Project, and funding from the County. The project is co-managed
by the Conservancy and the County. Through a public bidding process in February 2014, the
Conservancy and the County hired a team led by global engineering consultant ARCADIS U.S., Inc.
(ARCADIS).
From the outset, a central principle of the Assessment was the importance of augmenting academic,
archival, and field research with input from key stakeholders in the community. As such, the scope of
work called for a robust engagement approach with stakeholder workshops, field visits, personal
interviews, the integration of the project into a County website (www.seachangesmc.com), and ongoing
communication with local stakeholders. Engagement efforts focus on collaboration with civic and
elected leaders, municipal staff, representatives from agencies, special districts, environmental groups,
and businesses from the 20 cities in the County, with an emphasis on individuals who have a working

ft

knowledge of public and environmental policy, physical assets and physical infrastructure.
The engagement effort is intended to (1) provide a platform for local stakeholders to contribute to the
Sea Level Rise Vulnerability Assessment project; (2) gather their expertise, knowledge, and concerns

ra

about vulnerability; (3) provide for a greater appreciation of and connection to the project; and (4)
ensure that stakeholders are in a better position to understand the motivations for the Assessment and
to support its findings and recommendations. The three phases of Sea Change SMC are shown in Figure

D

1.2 below.

Figure 1.2 Phases of Sea Change SMC
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1.4 Organization of this Report
Chapter 1, Introduction provides the background and context for this Assessment.
Chapter 2, Methodology and Approach describes the process used to assess the County’s vulnerability
to sea level rise. More detail on the methodology can be found in Appendix A, Methodology Report. As
will be explained, this methodology builds on the Bay Area’s Adapting to Rising Tides approach and
modifies it slightly to include a flood risk management component. This approach was used to facilitate
a decision-making process that would lead to actionable outcomes and a clear understanding of risks.
Particularly unique aspects of this method involve the risk-classified asset mapping and inventories, as
well as the more detailed asset vulnerability profiles.
Chapter 3, Vulnerability Analysis presents the core findings of the County’s vulnerability assessment
and comprises four different, but related, subchapters. Chapter 3A, Setting and Context provides high-

ft

level insight into the potential types and the rough scale (geographic area and number of people
affected) of the consequences from flooding, erosion, and sea level rise if no actions are taken to reduce

ra

vulnerability. Chapter 3B, Vulnerability Data Analysis and Discussion provides an in-depth analysis of
Countywide natural and built asset vulnerability. Chapter 3C, Community and Health Vulnerability
considers social vulnerabilities of the County’s communities and public health impacts to them, including
how certain characteristics of communities may make some populations less able to prepare for,

D

respond to, or recover from impacts from sea level rise relative to others. Chapter 3D, City- and CountySpecific Findings presents an inventory of assets affected under three different sea level rise scenarios
in each city and unincorporated area of the County.
Chapter 4, Adaptation Planning provides an overview of adaptation planning, explains some of the
necessary considerations for choosing adaptation options, and describes many of the adaptation options
suitable for the County. The adaptation options include policy and planning recommendations, natural
solutions and physical structures, and other methods for protecting assets from sea level rise.
Chapter 5, Getting Ahead of Sea Level Rise describes recommendations based on the results of this
report for actions that the County, cities, asset managers, and other stakeholders can take over the near
and long terms. The discussion includes recommendations for further study and additional
considerations on how to move from a vulnerable San Mateo County to a resilient San Mateo County.
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The appendices are integral to this assessment and are included at the end of the report. These include:
Appendix A - Methodology Report
Appendix B - Asset Exposure Maps
Appendix C - Asset Questionnaire Example – Wastewater Treatment Plant
Appendix D - Asset Vulnerability Profiles
Appendix E - Data Sources
Appendix F - Asset Categorization and Classification Report
Appendix G - Selection of Inundation Scenarios for San Mateo County Sea Level Rise Vulnerability
Assessment Memo

ft

Appendix H - Adapting to Rising Tides and Our Coast, Our Future - A Comparison of the Approaches
Appendix I - Groundwater Resources Evaluation

ra

Appendix J - Pacific Gas & Electric - Sea Level Rise in San Mateo County

Appendix K - Baylands Ecosystem Habitat Goals Science Update 2015: The Baylands and Climate Change:
What We Can Do: Application in San Mateo County

D

Appendix L - Stakeholder Group List

Appendix M - Summary of Local Sea Level Rise Planning Efforts
tional Resources
Appendix N - Additional
Appendix O - Glossary
Appendix P - Citations
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