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Chapter 5 | Getting Ahead of Sea Level Rise
5.1 Introduction
Given the severity of the risks from sea level rise in San Mateo County, actions to prepare for and reduce
risks are needed at multiple scales. No single step or player will mitigate the issue of flooding and
erosion due to sea level rise. A combination of shoreline protection strategies, individual property and
facility modifications, land use policies, and emergency flood preparedness actions will be needed to
reduce impacts over the near and long term. To be effective, shoreline protection measures, such as
horizontal levees, wetland restoration, levees, and seawalls, will need to span multiple cities and
possibly counties. Adaptation measures will need to be designed for local conditions based on feasibility
assessments and with the relevant local, state, and federal agencies, community representatives, and

ft

property owners involved in the decision-making process.

This Vulnerability Assessment discusses the types of facilities or natural assets that are at risk from sea

ra

level rise and the consequences that may occur if no action is taken. It is the first step in a multiyear
process to prepare for sea level rise. This chapter includes a list of potential actions that the County,
cities, and others can take to prepare for the challenges associated with sea level rise. The actions are

1.
2.
3.
4.

D

organized by

Countywide Actions
Actions for individual cities, special districts, and the County
Site-specific actions
Research needs

The County developed these next steps based on needs shared by the Technical Working Group, Policy
Advisory Committee, and Community Task Force at the July 2016 Sea Change SMC stakeholder meeting,
the April 2016 Technical Working Group Meeting, and the October 2015 Policy Advisory Committee
meeting. At these meetings, County staff solicited input on what needs cities, agencies, businesses, and
others have with regard to sea level rise, and what outcomes they would like to see from the Sea
Change SMC Initiative. Sea Change SMC is a Countywide sea level rise initiative led by San Mateo
County, which includes this vulnerability assessment. The comments and feedback provided include
several recommendations that fall under the following general themes, which form the basis of the next
sections in this chapter:
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Prioritize assets. Prioritize assets that are at risk now and with future sea level rise based on the
most critical to the least critical.



Develop Countywide sea level rise standards. Establish Countywide standards for sea level rise
science, sources, scenarios, and assessment methodology and produce guidance on how to
consistently address sea level rise in General Plans. This process includes identifying the key
components of a rigorous sea level rise analysis and developing a standardization of
information, assessments, and approach to limit a piecemeal or inconsistent way of looking at
the problem. The guidance should be a two- to nine-page document tailored for San Mateo
County city staff and elected officials.



Understand adaptation options. Conduct a more detailed shoreline analysis to understand
where levees are needed and what shoreline adaptation options would work in specific
locations and incorporate flooding from the upper watershed. Evaluate ways to reduce
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greenhouse gas emissions during adaptation, prioritize green infrastructure options, and better
understand the regulatory constraints and legal liability moving forward.

Collaborate across sectors. Integrate adaptation into the Climate Action Plan process and work

ra



to collaborate between planning efforts, emergency preparedness efforts, and facility
operations efforts. Use the Local Hazard Mitigation Plan as an avenue to accomplish this goal.


Provide mapping products and accessible data. Provide a map viewer that all stakeholders

D

could use. Cities, CalTrans, and wetland managers requested data in multiple formats: GIS files,
PDFs, and online interactive viewers. Each of these would serve a different purpose. Google
Earth/KMZ files would also be useful. Develop a system for sharing data across entities.


Refine sea level rise modeling. Develop local wave run-up models. Understand watershed-scale
flooding impacts, including combination of riverine and bay flooding.



Evaluate governance optionis. Evaluate governance options, including formation of a
Countywide joint powers authority. Consider establishing a Countywide independent review
committee that would complete review of projects to ensure they adequately prepare for sea
level rise.



Investigate funding opportunities. Understand how to approach coordinated funding across
cities.



Raise public awareness of sea level rise. Understand what the current level of public
understanding of sea level rise is, and develop a targeted outreach program to raise awareness
of the issue among community members.
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5. 2 Countywide Actions
5.2.1 Continue the Sea Change SMC Initiative (Near Term)
As described in the Introduction, the Sea Change SMC Initiative was established by the County Office of
Sustainability in spring of 2015 to facilitate coordinated countywide action on sea level rise. The efforts
to date have included completion of this study, development of a website, and implementation of public
outreach and education efforts. The Office of Sustainability envisions a three-phase process (see Figure
5.1 below): (1) completing this Vulnerability Assessment and assisting willing partners with further
evaluating vulnerability at the city level and by sector; (2) assisting with the development of a
Countywide adaptation planning framework and strategy; and (3) assisting with implementation of

D
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ft

adaptation strategies.

Figure 5.1 Sea Change SMC Phases

5.2.2 Establish a Steering Committee and Collaborative Sea Level Rise Working Group (Near Term)
Issue: As described in Chapter 2, the development of the Vulnerability Assessment included city and
stakeholder involvement through three different working groups: the Technical Working Group, the
Policy Advisory Committee, and the Community Task Force. For the next phase, a continuation or
modifications of these working groups will be needed to ensure effective coordination across cities and
other entities.
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Action: After completion of the Vulnerability Assessment, County staff or others involved in the Sea
Change SMC process could first evaluate the existing city and stakeholder collaboration structure and
other examples to determine whether the structure should be modified for the next phase. Staff could
then finalize a structure for the next phase.
Many different city collaboration and stakeholder groups exist throughout the County. As part of this
analysis, staff could evaluate the different related groups in the county, learn what has been most
successful, and solicit recommendations from the Technical Working Group, Policy Advisory Committee,
and Community Task Force. One question to evaluate is whether a separate sea level rise group is
needed, or whether it would be more efficient to merge as a subgroup of other, related efforts, such as
the climate action planning group known as the Regionally Integrated Climate Action Planning System.
5.2.3 Develop a Countywide Adaptation Framework (Near Term)
eerrm)
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Issue: Cities throughout the County are grappling with similar questions about how to address sea level
rise in planning documents, projects, and shoreline protection strategies. A need exists to address sea
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level rise in a coordinated way throughout the County to ensure shoreline protection strategies are
effective, do not have unintended consequences on neighboring jurisdictions, are in line with existing
building codes, and increase funding possibilities. An action in one part of the bay or ocean shoreline,
such as a new seawall or breaching an existing levee for wetland restoration, can affect water levels,
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sediment movement, and erosion patterns in areas adjacent and across the bay. Therefore, actions will
need to be evaluated in terms of impacts on neighboring communities and other locations throughout
the San Francisco Bay. Cities have recommended that the County play a leadership role in establishing a
standardized process for addressing sea level rise.
Action: The County could take the lead on working in partnership with cities, asset managers,
businesses, organizations, and others to develop a Countywide Adaptation Framework and Strategy to
enhance coordination and identify priority actions.
An adaptation framework establishes a system for how to incorporate sea level rise and resilience
principles into County and city plans, projects, and operations. The County has identified the following
steps for developing a Countywide Adaptation Framework:
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1. Develop Countywide goals and long-term vision for addressing sea level rise. Using a
facilitator, the County could work in partnership with cities and stakeholders to develop goals
and a long-term vision to reduce risk based on County and city values.
2. Identify existing plans and processes through which sea level rise can be addressed. Sea level
rise is not something that should be planned for in isolation. It can be incorporated into existing
planning plans and processes. Plans that should incorporate sea level rise include Climate Action
Plans, General Plans, Local Coastal Programs, Capital Improvement Plans, and Transportation
Plans. The City/County Association of Governments has already completed this step of
evaluating all plans and processes in the County as part of the Countywide Stormwater Resource
Plan. This evaluation can be used as a starting point for this step.
3. Develop criteria for prioritizing vulnerable areas. This step involves establishing criteria for

ft

prioritizing the most vulnerable areas in the County. Priority areas could include concentrations
of areas with a high number of critical (or other types of) facilities or habitat areas where

ra

adaptation actions may be warranted..

4. Identify planning areas. Effective sea level rise planning should occur at a landscape scale in
order to understand the combined impacts from fluvial and coastal flooding throughout an
entire watershed or multiple watersheds. Landscape scale refers to a comprehensive approach
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that goes beyond site-specific actions. It looks at the ecological, political, and geological
landscape, along with future climate change, to determine the appropriate scale for actions. The
cities and County should work together to determine the appropriate scale for adaptation
planning, building upon any existing resources such as the Baylands Ecosystem Habitat Goals
Science Update 2015: The Baylands and Climate Change: What We Can Do (Conservancy 2015)
and the Operational Landscape Unit concept developed by the San Francisco Estuary Institute.
Operational Landscape Units are planning areas that are appropriate for adaptation planning
according to ecology, geology, and political factors, similar to a watershed. Planning areas could
include a single watershed or multiple adjacent watersheds, depending on the nature of the
area and development patterns. These broader planning areas will then likely need to be divided
into different shoreline stretches appropriate for developing specific shoreline strategies.
5. Identify funding options for resilience efforts/ adaptation projects: It is imperative that
adaptation planning also include an evaluation of funding and financing options for adaptation
projects. This evaluation could include an investigation into the specific funding and financing
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mechanisms that are available to the County, cities, special districts, and others in San Mateo
County. Some potential funding sources include federal, state, and local grants, private
foundations, traditional bond measures, resilience or catastrophe bonds, assessment districts,
geological hazard abatement districts, sales tax measures, and development impact fees.
5.2.4 Develop an Adaptation Strategy (Near to Long Term)
Issue: Reducing impacts from sea level rise will involve a range of measures, from flood protection
infrastructure (such as pumps, levees, tide gates) to wetland restoration, green infrastructure,
floodproofing, policy changes, public education, and others. A combination of measures will likely be
needed, and trade-offs will likely exist among different options. Identifying a preferred strategy for
reducing risks for relevant planning areas in the County will assist cities and property owners in securing
funds, proactively implementing mitigation measures before a disaster occurs, and understanding
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different roles and responsibilities in reducing risks.

Action: Cities and the County can work together to determine the best scale for development of an
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adaptation strategy. The strategy is an action plan with specific measures. Depending on staff capacity
and stakeholder interest, the strategy can address issues that compound the impacts of sea level rise or
are related, such as riverine flooding, seismic events, and drought. Specific actions associated with this
step include the following:

D

1. Develop adaptation options for each planning area, beginning with prioritized areas
2. Evaluate options and develop preferred alternatives, including input through public processes
3. Coordinate across flood, stormwater, groundwater, and sea level rise impacts
An Adaptation Strategy includes near-term and long-term measures to reduce risk for relevant planning
areas in the County (shoreline sections, watersheds, basins, etc.) as well as asset-specific adaptation and
regional adaptation measures. It should be developed through a public process and include measures to
reduce the vulnerability of San Mateo County by targeting each component of vulnerability: reducing
the exposure of the county to sea level rise hazards, reducing the sensitivity of the county and its assets
to sea level rise hazards, and improving the adaptive capacity.
5.2.5 Develop an Adaptation Policy Toolkit and Guidance Document with Templates to Assist Cities and the
County (Near Term)
Issue: The issue of sea level rise is complex, the science is evolving, and multiple mapping and modeling
systems are available to communities in San Mateo County. In addition, there is no standard amount of
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sea level rise to plan for and no standard scenarios to analyze in a project or plan. Cities and the County
need assistance in interpreting sea level rise science information and developing policy language for
General Plan updates and other plans. In meetings with cities and community stakeholders, many
suggested that the County work with cities to develop a coordinated approach to sea level rise policy
development.
Action: The County and cities could evaluate existing models for coordinated policy development, such
as 21 Elements and the Regionally Integrated Climate Action Planning System, and determine the best
method for coordinating on sea level rise policy development. The County and cities could work
together on a guidance document and policy toolkit that summarize standard scenarios, modeling
systems, minimum analyses needed for projects, and policy options. This effort could include the
development of adaptation plan templates, policy language, and planning recommendations for Climate
Action Plans, General Plans, and Local Coastal Program updates that are in line with achieving the goals

ft

and objectives set forth in the Adaptation Plan Framework.
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5.2.6 Continue to Facilitate Coordination, Collaborations,
borations, aand
nd P
Partnerships
artnerships (Near
(Ne to Long Term)
Successful sea level rise preparedness work includes collaboration and coordination among public and
private entities, among different sectors and various levels of government. It includes an open public
process, with new and innovative partnerships. Many efforts are already occurring in San Mateo County,
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including the following:

Sea level rise and flood management efforts in San Mateo County
o San Mateo County Flood Resilience Program
o Stormwater and Green Infrastructure Planning Efforts
o Look Ahead San Mateo: A partnership with FEMA, Climate Access, Owlized, and Dr.
Susanne Moser to raise awareness about sea level rise through an interactive viewer
showing sea level rise impacts at Coyote Point Park
o Local projects, such as levee improvements, wastewater system upgrades, and General
Plan and Local Coastal Program updates
Bay Area Regional Efforts
o San Francisco Resilient By Design: Coming in 2017, a new international design
competition, the Bay Area: Resilient By Design Challenge, will include interdisciplinary
teams and Bay Area communities working together to design solutions to address sea
level rise and climate change for up to 10 locations.
o Coastal Hazards Adaptation Resiliency Group (CHARG)
o BCDC Adapting to Rising Tides vulnerability assessment and adaptation planning
o BCDC Transportation Assessment
o University of California Berkeley, Stanford, and other academic and non-profit research
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State and Federal Efforts
o Coastal Resilience Workshop with FEMA, NOAA, and coastal counties
o Coastal Commission Sea Level Rise Guidance and planning grants
o State Coastal Conservancy sea level rise project funding criteria and grants
o Ocean Protection Council sea level rise planning and grants
o State Lands Commission sea level rise analysis requirements for leases
o CalTrans incorporation of sea level rise in projects
o State Parks sea level rise analysis
o NOAA/ Greater Farallones National Marine Sanctuary Climate Smart Adaptation
Planning recommendations
o Adaptation planning efforts by federal agencies including U.S. Army Corps of Engineers,
National Parks, and others.

5.2.7 Evaluate Policy, Permitting Processes, and Regulations for Potential
een
ntia Conflicts or Challenges to
Adaptation (Long Term)
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Issue: In many cases, existing regulations and permitting requirements can be a challenge to reducing
flood exposure and risk in the near and long term.

ra

Action: The Asset Vulnerability Profiles (see Appendix D) identify some of the necessary permits and
agencies that are involved in shoreline modification or hazard mitigation. However, the cities and
counties should work with agencies and research groups to conduct a more comprehensive evaluation
of existing policies and permits to identify how policies and permitting procedures may need to be
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modified to better enable adaptation locally.

ent, EEngagement,
ngagement, and
and Outreach
Outreach (Near to Long Term)
5.2.8 Public involvement,
Issue: A need exists to increase awareness of sea level rise and engagement in countywide efforts. To be
most effective, adaptation planning should be completed in a transparent, public process and in
partnership with community representatives, especially those living in the most vulnerable areas.
Action: The County, cities, businesses, community groups, and others can all take steps to raise
awareness about the issue and become more engaged in adaptation planning efforts. For example, the
County could establish a sea level rise training program with a series of talks and workshops to share
best available information, answer questions and concerns, and foster engagement of local agencies and
the general public in planning efforts. Outreach and education efforts should address health impacts of
sea level rise and include specific goals for inclusion of especially to vulnerable populations. Medical
personnel and facilities should be equipped with both the appropriate information to share with the
public and an adequate capacity to address health impacts related to sea level rise. Training
Chapter 5

- 269 -

Sea Level Rise Vulnerability Assessment

opportunities, such as a Public Health and Emergency Preparedness Training Series for Communityserving Organizations, should be increased, and an overall improvement is needed in the capacity of the
public, especially vulnerable communities, to prepare, respond, and recover from related health risks.
Funding for low-income and senior home retrofits and the development of neighborhood response
centers could also increase community resilience. In its outreach efforts, the County should focus on
developing materials and outreach events in multiple languages and in different geographical locations
throughout the County. In addition, innovative community engagement projects should be encouraged,

D
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for example, through public art installations or citizen science projects.
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5.3 City/ County Actions
This Vulnerability Assessment provides a template that the County, cities, and others can use to further
evaluate vulnerabilities within local areas of responsibility and across areas of shared interest
geographically. Key next steps for Sea Change SMC include completion of sea level rise risk evaluation
for the South Coast of the County and for specific sectors across the County such as transportation,
housing, and critical facilities.
5.3.1 South Coast Vulnerability Assessment (Near Term)
Issue: As described in Chapter 1, the current Vulnerability Assessment does not include the area south
of Half Moon Bay because of the lack of detailed sea level rise modeling and mapping for the area. The
current extent of the U.S. Geological Survey (USGS) Coastal Storm Modeling System (CoSMoS) and Our
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Coast, Our Future tool is Half Moon Bay. The vulnerability assessment needs to be completed for the
South Coast portion of the County, which includes the unincorporated town of Pescadero.
Action: Thanks to funding from the Ocean Protection Council, USGS and Point Blue are working on

ra

completing CoSMoS modeling for the area south of Half Moon Bay. The estimated completion date for
the modeling is early 2018. The County plans to complete the South Coast vulnerability assessment as
soon as the modeling is completed. The Board of Supervisors has allocated funds toward this effort.

D

ectors aand
nd Community
Community R
Risks
isks (Near
(
Term)
5.3.2 Further Evaluate Keyy SSectors

Issue: The Vulnerability Assessment includes an evaluation of 30 case study assets, but it does not fully
evaluate the vulnerability of key assets in the County. A better understanding is needed with regard to
the vulnerability of County facilities, critical facilities, housing, transportation assets, habitats (including
beaches and wetlands), health care facilities, and other key sector assets. We also need a better
understanding of community and health risks.
Action: To meet this need, the County and partners can take several next steps. The Asset Vulnerability
Profiles serve as a template for the County, cities, and asset managers to further evaluate the
vulnerability of other facilities and areas throughout the County. See Appendix C for a survey of
questions to ask and information needed to evaluate vulnerability.
1. Evaluate County Facilities and unincorporated areas. Impacts of sea level rise to County
facilities and unincorporated areas need to be assessed more thoroughly.
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2. City-specific analyses. Cities in the County can use the data in this assessment to further
understand their jurisdiction’s risks and vulnerabilities. This report recommends that cities and
the County develop local vulnerability assessments with the County’s support of online
resources, guidance, and open-source data.

ra
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3. Evaluate key sectors. This report provides a
The county and its cities can use the Asset
detailed analysis on 29 assets across
Exposure Maps and Asset Exposure
different sectors. Although the results of
Inventories developed in this study
the study provide some next steps to
(Appendices B and C, respectively), as tools to
reduce risks to individual facilities,
(i) identify the priority areas and/or (ii)
additional analysis is needed to fully
understand how many, which type, and what
understand vulnerability of different
specific assets could benefit from proposed
sectors, such as wastewater treatment
adaptation projects.
facilities, hazardous sites, health care,
A mapping package (with GIS data) provided
housing and priority development areas,
to the City and County stakeholders will have
transportation networks, and habitat areas.
access to
to the mapping package developed for
The Asset Vulnerability Profiles can be used
this study, which will enable all to perform
as templates to evaluate the risks
these preliminary analyses; the package was
associated with other assets. Depending on
developed so users can sort GIS Data by asset
the sector, different local agencies and
risk class asset type, and asset category.
organizations will need to be involved,
along with various regional, state, and federal agencies.
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4. Assess public health impacts from sea level rise and climate change. A detailed assessment of
the potential vulnerabilities and impacts to public health was not part of this effort but will be
crucial for adaptation planning. A study should be performed to evaluate the potential near- and
long-term effects and direct and indirect impacts to public health and public health
infrastructure described in Chapter 3. The study should provide information about potential
interventions and measures to mitigate health impacts of sea level rise. The information should
be developed for use by governmental agencies, community-based organizations, and affected
residents. In addition, the study should include an assessment of the current capacity of healthserving organizations to respond to sea level rise and how this capacity can be improved. In
addition to the study, public health preparedness and emergency response to sea level rise and
flooding should be improved, including mechanisms for robust surveillance of environmental
conditions and health impacts of sea level rise.
5. Analysis of other climate change impacts. Sea level rise cannot be planned for in isolation. It is
important to evaluate other climate change impacts in order to facilitate and prioritize the
development of multi-benefit strategies that address multiple impacts. Other climate change
impacts in San Mateo County include changes in precipitation and fluvial flows, drought impacts,
heat effects, wildfire, and ocean acidification. An example of a project that has multiple benefits
is an urban forestry program that increases stormwater retention, sequesters carbon, decreases
heat island effect, and improves air quality.
6. Identify funding options for resilience efforts/adaptation projects: The need to identify funding
options was identified in the first County sea level rise conference and working group in 2013
(initiated by County Supervisor Dave Pine, California Assemblyman Rich Gordon, and U.S.
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Congresswoman Jackie Speier), has been an ongoing topic of research for Sea Change SMC. It is
imperative that adaptation planning also include an evaluation of funding and financing options
for adaptation projects. This evaluation could include an investigation into the specific funding
and financing mechanisms that are available to the County, cities, special districts, and others in
San Mateo County. Some potential funding sources include federal, state, and local grants,
private foundations, traditional bonds, resilience or catastrophe bonds, assessment districts,
geological hazard abatement districts, sales tax measures, and development impact fees.
Continued research and work on options for funding resilience and adaptation measures will be
conducted in Phase II of Sea Change SMC.
5.3.3 Update Policy and Land Use Planning Documents (Near and Long Term)
Issue: California jurisdictions are currently required to
develop multiple different plans to meet different agency
requirements. The plans are generally completed










Local Coastal Programs
General Plans
Local Hazard Mitigation Plans
Stormwater Management Plans
Urban Water Management Plans
Capital Improvement Plans
Transportation Plans
Climate Action Plans

ft

independent of one another, but they share a lot of the

Plans to incorporate sea level rise into
include the following:

same information and address sea level rise from different
perspectives. Some of these plans include Local Hazard
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Mitigation Plans, Urban Water Management Plans,

Stormwater Management Plans, Climate Action Plans, Local
Coastal Programs, and General Plans.
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Action: The results from this Vulnerability Assessment should be coordinated with and incorporated into
the relevant plans, including Local Hazard Mitigation Plans (LHMPs). Projects that are identified in the
LHMPs will be more likely to receive federal funding in the event of a federal disaster declaration.
To reduce near- and long-term risks, cities and towns could consider flood risk management in policy
and land use planning decisions. For example, as local jurisdictions update General Plans and Local
Coastal Programs, maps and findings from this Vulnerability Assessment that identify future flood-prone
areas should be considered in land use and development decisions as well as in building codes. As a
policy, cities and towns could consider reducing “who and what are in harm’s way,” by prohibiting or
discouraging new development or new critical facilities (Class 3 and 4 built assets) in present or future
flood- and erosion-prone areas. Policies could also recommend that all existing Class 3 and 4
infrastructure in hazardous areas be mitigated for flooding and erosion risk. The mitigation strategies
should include public health co-benefits. In general, cities and counties should incorporate health and
equity considerations in their updates to local hazard mitigation plans as well as General Plan Safety
Elements.
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5.3.4 Incorporate Results from Vulnerability Assessment into Capital Improvement Plans (Near Term)
Issue: Capital planning provides two major opportunities for integrating the valuable information
provided in this sea level rise Vulnerability Assessment. First, retrofitting an existing structure is much
more expensive than building it to be resilient in the first place. Second, capital planning provides an
opportunity to designate future funds for highly needed maintenance and modifications. This
designation means that asset managers could earmark funds specifically to mitigate essential facilities or
components.
Action: Asset managers and cities can use the information from this Assessment to inform the location
or construction style of new/upgraded facilities. Prior to building or upgrading a facility, asset managers
have the power to influence that asset’s future exposure, sensitivity, or adaptive capacity (and
). Specifically, asset managers could ensure that new facilities are not in harm’s way or
ultimately, its risk).

ft

that they are built with sea level rise hazards in mind, for example, by ensuring that a new power feed or
critical evacuation route is elevated or floodproofed.

Program (Near Term)

ra

5.3.5 Enhance Community Participation in thee National
National FFlood
lood Insurance
Insurance P
Program
rog
Community Rating System

Issue: The Community Rating System (CRS) program was developed to encourage participating National
Flood Insurance Program communities to further reduce their flood risk by taking actions ranging from

D

outreach to mapping and preserving open space and taking additional mitigation. In exchange for taking
these actions, communities receive a CRS rating that entitles them to discounts of up to 45% on their
flood insurance premiums. Achieving the highest rating is difficult, but some communities are already
taking necessary actions and are not getting the credit (or insurance discount) because they do not have
the staff resources to submit the necessary paperwork.
Action: One way that San Mateo County’s communities could become more resilient to present-day
flooding would be to assess CRS activities and submit supporting paperwork on the CRS activities for
credit. This effort could increase a community’s CRS rating and ultimately result in a reduction on flood
insurance premiums. In addition, a community could assess its ability to undertake new CRS activities,
which could benefit them by reducing risk and earning the community a higher rating.

Chapter 5

- 274 -

Sea Level Rise Vulnerability Assessment

5.4 Critical Facilities and Property Owner Actions
5.4.1 Develop Site-Specific Plans for Critical Facilities (Near Term)
Issue: The vulnerability of some facilities in the County can be greatly reduced by making structural,
operational, or shoreline changes. This Vulnerability Assessment found, for example, that floodproofing
electrical transformers could greatly increase the resilience of various facilities. Also, in some cases,
fixing a small low point in a levee can reduce flood risk to a large area.
Action: To reduce near-term risks, asset managers could work with the County, consultants, and other
entities to identify potential structural, shoreline, or operational changes and to apply for funding to
implement them. In many cases, mitigation of a small component could provide far-reaching benefits
and reduce the likelihood of damage or service outages. As designed, many of the Asset Vulnerability
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Profiles provide specific next steps an asset manager could take to reduce risks at the facility and lay the
groundwork for grant or other funding assistance applications. Asset exposure maps and inventories
also provide information on the location of critical facilities in each city and town.

ra

5.5 Research Needs

While sufficient information is available to understand
understand the county’s vulnerabilities, more detailed
information is needed in some areas to better inform project owners/sponsor and policy makers in their

D

investment decision for sea level rise planning and the design and construction of risk-reduction
measures. Table 5.1 provides a snapshot of what areas of research are needed, with more detailed
descriptions to follow.

Table 5.1 Summary of Research Needs

No.

Action

5.5.1

Evaluate feasibility of nature-based adaptation options in
San Mateo County

5.5.2

Further evaluate community vulnerability, adaptation, and
equity

3

Refine Habitat Vulnerability Results

4

Better Understand Subsidence and Vertical Land Movement

5

Groundwater and Water Quality
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6

Coastal Erosion

7

Watershed Analysis: Combined Coastal and Fluvial Analysis

5.5.1 Evaluate Feasibility of Nature-Based Adaptation Options in San Mateo County
Issue: The San Mateo County Energy Efficiency Climate Action Plan and its Local Hazard Mitigation Plan
give priority to nature-based adaptation strategies or green infrastructure where possible, but little
understanding exists on the feasibility of these options in San Mateo County.
Action: Conduct research on the feasibility of nature-based adaptation options. This action includes
developing a research plan that builds on existing studies in order to evaluate each segment of the
Bayshore and Coastal shoreline for the potential to implement wetland restoration and other naturebased shoreline protection strategies.

ft

ture-based strategies protect shorelines from coastal
Background on nature-based strategies. Nature-based
flooding by creating, restoring, or emulating natural coastal features, such as wetlands, dunes, or reefs.
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These strategies reduce erosion and mitigate storm surge, wave action, and still-water flooding
associated with coastal flood events. They are also known as nature-based features because they mimic
natural coastal features and provide habitat, water quality, and ecosystem value.
Nature-based options are an important adaptation tool for San Mateo County and further research is
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needed to understand their feasibility. To better understand research needs and support a collaborative
research and learning process, San Mateo County could convene a working group of state and city
agencies, academics, nonprofits, and consultants to develop or work on a County-specific research plan.
This group would survey and review available literature to determine the status of the science related to
different nature-based strategies, including review of hazard mitigation potential, ecological benefits,
and reasons for failure, in addition to unknowns and data gaps. The working group could engage
stakeholders and experts through a series of workshops to identify research priorities. This group could
also evaluate how the outcomes from the Baylands Ecosystem Habitat Goals Science Update 2015: The
Baylands and Climate Change: What We Can Do (Conservancy 2015), the Gulf of the Farallones ClimateSmart Adaptation Project for the North-Central California Coast and Ocean (see
http://farallones.noaa.gov/manage/climate/adaptation.html), and existing nature-based pilot projects
in San Mateo County and the San Francisco Bay can be integrated into overall adaptation strategies.
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A research plan would comprise two sections. The first section outlines research needs that apply across
all nature-based strategies. Examples of cross-cutting research needs include (i) mapping which naturebased strategies are most appropriate for specific shoreline reaches and developing baseline data (e.g.,
wake, wave, sediment), and (ii) monitoring protocols that are consistent across agencies. The second
section addresses research needs that are specific to a single nature-based strategy or a selected group
of nature-based strategies, such as improving understanding of which types of wetland vegetation work
best to attenuate waves in San Francisco Bay. A similar investigation was recently completed in New
York City following the damages caused by Hurricane Sandy (Zhao et al. 2014).
5.5.2 Further Evaluate Community Vulnerability, Adaptation, and Equity
Issue: Some adaptation will reduce the exposure of communities through infrastructure. However,
reducing the sensitivity and improving the adaptive capacity of communities are also key components to

ft

building community resilience and reducing overall community risk to flooding, erosion, and sea level
rise. Chapter 3 of this report provides a high-level description of the social and demographic factors that

ra

affect an individual’s ability to respond to impacts from sea level rise. Since the data are only available at
the census-block level, a more detailed analysis is needed to understand the spatial distribution of
individuals and communities with characteristics that make them more vulnerable to sea level rise.
Action: Prior to adaptation planning, the County, cities, or partners should conduct more detailed

D

studies at a neighborhood scale to enable targeted outreach, risk communication, and crisis
management. For example, understanding where people who do not have access to vehicles live or
where people who have limited mobility and other functional or access needs live will be critical for
evacuation planning. Knowing where non–English-speaking
communities live and what language they
non–
non–
speak will be essential in targeting outreach materials and activities. The county is currently engaged in
identifying nonprofit organizations that work with populations in vulnerable communities to improve
their resilience, but the resources of these groups are limited.
5.5.3 Habitat Vulnerability
Issue: Sea level rise modeling tools do not account for the dynamic nature of shoreline habitats or on
changes to the ecosystem services and functions that habitats provide, and therefore may under- or
overestimate vulnerability. More information is needed on how wetlands might evolve with sea level
rise, and how the flood protection and carbon sequestration benefits of wetlands might change over
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time. In addition, more information is needed on options to mitigate loss of rocky intertidal habitat and
beach habitat in San Mateo County.
Action: The County could partner with Point Blue or other organizations with habitat-modeling expertise
to better understand vulnerability of wetlands and other habitat types and to develop solutions to
reduce vulnerability.
5.5.4 Better Understand Subsidence and Vertical Land Movement
Issue: Much of San Mateo County is low lying, and any natural or built assets atop fill or wetland could
be subject to subsidence, settlement, or other vertical land movement. This movement could increase
the exposure of natural and built assets to both groundwater and surface water. However, information
on these processes is limited or anecdotal.

ft

Action: Thee County and cities should work in partnership with neighboring counties, state and federal
agencies, and researchers to better understand subsidence in the San Francisco Bay. Subsidence,
settling, or any other vertical land movement should be studied in detail prior to designing or

ra

implementing any flood or erosion mitigation or adaptation measure.
5.5.5 Groundwater and Water Qualityy

Issue: Groundwater depths reported for environmental contamination sites are available on the

D

Geotracker website (State Water Resources Control Board 2015). Sea level rise could affect many
contaminated sites (some regulated by the U.S. Environmental Protection Agency) as previously
described. This possibility is a concern because of the potential public health concerns, the volume of
storage that could be contaminated, and the potential risks associated with the increased number of
contaminated sites that would discharge through sewer and storm pipes, which has implications for
National Pollutant Discharge Elimination System permits.
Action: A review of the potential for these sites to contaminate shallow aquifers and interact with storm
and sewer pipes as a result of flooding should be conducted.
5.5.6 Coastal Erosion
Issue: USGS is developing detailed erosion projections data for the San Mateo County coast, which will
be available in Google Earth files. These data will help fill existing data gaps on future erosion rates. In
addition to projected future erosion rates, local jurisdictions need to be able to understand how
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different management actions, such as a seawall, dune restoration, beach nourishment, living reefs, and
so forth, affect erosion and sediment movement.
Action: Once the USGS data are available, the County could partner with USGS researchers or other
scientists to improve understanding of how erosion risk varies with and without existing seawalls along
the San Mateo County coast, how erosion and sediment movement changes with different management
responses, and where along the Coast nature-based options might be effective in reducing risks.
5.5.7 Watershed Analysis: Combined Coastal and Fluvial Flooding
Issue: Although a major cause of present-day flooding is the combination of high tides (coastal flooding)
igh rainfall events (leading to creek or riverine flooding and overtopping of San Mateo County’s
with high
many creeks, such as flooding of the San Francisquito Creek in 1998 and 2012), the two are often
evaluated separately. This divide provides an incomplete picture that underestimates frequency, extent,

ft

depth, and duration of flooding in San Mateo County.

Action: Because future adaptation will need to account for both coastal and riverine (including when

ra

both events occur concurrently), updated analysis is needed to map and understand the combined
impact of fluvial and coastal flooding. Such an approach could then effectively account for a reduction in

D

combined coastal-rain flood impacts from the implementation of risk reduction measures upstream.
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5.6 Conclusion
Sea level rise presents challenges that in many ways are not new: San Mateo County currently deals with
flooding and erosion impacts on a regular basis. We already know how to prepare for flooding and have
land use policies in place to set development away from eroding bluffs and other hazardous locations.
The County also already has plans in place to respond to flooding and other disasters. However, sea level
rise will increase the magnitude and the frequency of flooding and erosion events in San Mateo County,
which calls for increased coordination across the 20 cities and the County, as well as across businesses,
asset owners, state and federal agencies, community groups, and others. This type of coordination is
also not new. San Mateo County has worked across all 20 cities and the County to address housing
challenges through 21 elements and through the Home for All Initiative. The County and cities also work

ft

together through the Regionally Integrated Climate Action Plan System, which provides a consistent
climate action plan template and a forum for working through common issues that arise throughout the

ra

process.

Sea level rise has the potential to affect every sector in the county: the economy, critical habitats and
species, health care, wastewater treatment facilities, transportation, stormwater, as well as our
neighborhoods, parks, and schools. We will need to address the impacts through large-scale shoreline

D

protection strategies as well as through site-specific adaptations and land use policies.
As a next step, we suggest that the County convene a working group and steering committee to develop
an action plan for the Sea Change SMC Initiative. While preparing for longer-term sea level rise, it is also
important to remember that San Mateo County is vulnerable to flooding and erosion today; preparation
for near-term flooding and erosion emergencies, as well as the combination of multiple disasters, such
as an earthquake and a flood, is necessary. This preparation will help ensure our economy, habitats,
transportation systems, wastewater treatment facilities, and ports can recover after disasters and are
prepared to cope with sea level rise.
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