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CITY COUNCIL ADOPTION
DRAFT CLIMATE ADAPTATION PLAN RESOLUTION
TO BE ADOPTED BY COUNCIL UPON APPROVAL OF PLAN BY FEMA
RESOLUTION NO. ____________
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF SANTA CRUZ ADOPTING
THE CITY OF SANTA CRUZ CLIMATE ADAPTATION PLAN
WHEREAS, on October 10, 2000, the Federal Disaster Mitigation Act of 2000 (Public Law 106390) was enacted establishing new requirements for state and local government agencies to
submit a comprehensive Disaster Mitigation Plan in order to be eligible for hazard mitigation
grant funding; and
WHEREAS, the City of Santa Cruz has experienced a number of devastating natural hazards
prior to and since its incorporation in 1866, including floods, drought and the 1989 Loma Prieta
Earthquake; and
WHEREAS, the Climate Adaptation Plan Update builds upon the foundation, objectives and
actions of the initial and revised 2011 Climate Adaptation Plan and is consistent with the
Emergency Operations Plan, the adopted Climate Action Plan and the 2030 General Plan Update;
and
WHEREAS, the Climate Adaptation Plan Update has been reviewed by all relevant departments,
boards and commissions, and is included as an appendix of the 2017 LHMP submitted to the
California Emergency Management Agency; and
WHEREAS, the Climate Adaptation Plan Update was reviewed by the City Council and the
community at a City Council meeting on August 8, 2017 and was available for public comment
and review for the required time period; and
WHEREAS, FEMA approval of the LHMP with the Climate Adaptation Plan Update as an
appendix constitutes formal completion of the Plan Update and establishes continued eligibility
for the City to pursue hazard mitigation funds; and
WHEREAS, the Climate Adaptation Plan Update will contribute to building a more resilient
Santa Cruz.
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Executive Summary

EXECUTIVE SUMMARY
The scientific community has reached a strong consensus that the climate is changing, as
identified in the City’s first Climate Adaptation Plan (2011)1. Climate change impacts include
threats not only to our infrastructure but to our health, safety and to the economic vitality of our
community. Climate scientists agree that there are only three approaches to addressing the
impacts of climate change: retreat, resist or ignore. There are different costs associated with each
of these paths.
Incorporating climate resilience planning into all that we do as a city allows us to address some
of these difficult decisions in advance and take advantage of potential opportunities to protect
our residents, infrastructure and economic well-being. This Update to the City of Santa Cruz
Climate Adaptation Plan (CAP Update) creates a framework for decision makers to build a more
resilient and sustainable community, one that is informed by the most current climate science.
The CAP Update is intended to remain a living document and assist the City of Santa Cruz in
reducing the impacts of climate change by identifying and characterizing vulnerabilities,
resources, information, and strategies for adaptation. Specifically, the CAP Update includes
focus on:






modeling and economically quantifying the impacts of sea level rise (SLR) at years 2030,
2060 and 2100;
the addition of a social vulnerability score and related mapping;
describing progress made on adaptation strategies identified in original Plan;
tailoring adaptation strategies around three time scenarios/time horizons; and
identifying concrete next step actions that improve the utility of the CAP Update in
increasing resiliency.

Surrounded by a greenbelt of open space areas and the Pacific Ocean, Santa Cruz is a compact,
vibrant beach community that preserves the diversity and quality of its natural and built
environments, creates a satisfying quality of life for its residents and attracts visitors from around
the world. Its unique geography, from exposed Pacific Ocean cliffs to sheltered Monterey Bay
beaches and coastal river running through its downtown and tourist-serving areas, is a part of its
appeal, yet these features also increase its vulnerability to the impacts of climate change. Every
aspect of the city — its economic prosperity, social and cultural diversity, scenic beauty and
historical character — is threatened by potential impacts of climate change. While the exact time
frame and severity of potential climate change impacts are uncertain, climate scientists agree that
they will be significant.

1“

Adaptation Planning — What U.S. States and Localities are Doing.” PEW Center on Global Climate Change.
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The City of Santa Cruz has long been a leader in environmental sustainability and disaster
recovery. Santa Cruz has extensive experience in preparing for and responding to disasters such
as earthquakes, floods and drought. The community has come back from each experience
stronger and better prepared for what lies ahead. We have not only recovered from these hazards
but have strengthened our city by taking steps to avoid the impacts of these hazards should they
occur again. As an example, our downtown corridor along Pacific Avenue was nearly destroyed
by the 1989 Loma Prieta earthquake. The community rebuilt downtown to standards that make
each building and the whole of downtown better prepared should another earthquake event.
Hazard mitigation planning contributes to the protection of lives, property and the economic
vitality of our city. The 1989 earthquake was devastating but it was also an opportunity to create
a safer and more disaster resistant city.
Our downtown, visitor-serving facilities, neighborhoods and vital municipal infrastructure are
within a few feet of sea level. Awareness of potential climate change impacts, especially SLR,
and planning for such impacts, is critical for the future of Santa Cruz.
Climate change mitigation and adaptation planning was identified as a critical action item in the
City’s 2007 Local Hazard Mitigation Plan (LHMP, 2007). The Federal Emergency Management
Agency (FEMA) reviews and approves LHMPs and requires an update on a five-year cycle. In
2011, the LHMP was updated and included the 2011 Climate Adaptation Plan as an appendix.
While both documents remain stand-alone living plans to be reviewed and progress updated
annually, the CAP Update is also an appendix in the 2017 LHMP Update. Doing so ensures the
LHMP meets the requirements of California Senate Bill 379 (adopted in 2015).
The intent of this CAP Update is to identify and quantify our most significant potential climate
change risks and vulnerabilities, and to revise our action plan in guiding current and future
decision makers in protecting our natural and built environment, our residents and visitors, our
economic base, and our quality of life. Having a well-researched CAP Update that draws on the
latest science and condition of the City creates the opportunity for the City to apply for FEMA
and other funding to address next step studies and identified adaptation priorities.
In 2011, FEMA grant funding was used to contract Dr. Gary Griggs, Director of the Institute of
Marine Sciences, and Dr. Brent Haddad, Professor of Environmental Studies and Director of the
UCSC Center for Integrated Water Research, to co-author the first Climate Adaptation
Vulnerability Study. That study, City of Santa Cruz Climate Change Vulnerability Assessment,
identified climate change impacts for which the community should prepare.
In 2017, vulnerability assessments2 were updated by city staff (for the non-coastal impacts) and
Central Coast Wetlands Group (CCWG) was contracted to conduct the City’s first Sea Level
2

See Appendices D and E.
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Rise Vulnerability Analysis. CCWG’s three key objectives were intended to further City
planning for the likely impacts associated with sea-level rise (SLR) by:
1.
2.
3.

Identifying critical coastal infrastructure (municipal, residential and commercial)
vulnerable to SLR and estimating when those risks may occur;
Identifying specific hazards (coastal flooding, sea level rise, erosion) that pose risks to
various infrastructure and the cost of potential infrastructure loss, and
Defining appropriate strategies for these risks.

Moreover, in a new and innovative piece to this CAP Update, the City partnered with the
American Geophysicist’s Union Thriving Earth Exchange to connect with Dr. Juliano Calil to
assess social vulnerability to climate change. Dr. Calil worked with the City to compile social
vulnerability scores and mapping for census blocks in the City. The social vulnerability scores,
when overlain with the SLR impact hazard zones provide greater insight into appropriate
adaptation strategies for those areas based on the drivers of social vulnerability in addition to
geography.
The concept of sustainability includes a community’s environmental, social and economic
health, infrastructure function, as well as disaster resilience. Traditionally, disaster resilience is
viewed as preparation for sudden hazard events such as earthquakes or floods. This CAP Update
expands disaster resilience to include climate change impacts which may occur now, gradually,
or in the future as well as the public’s exposure to these impacts. While the City is experiencing
climate change right now, because many impacts are more gradual and longer term, we have the
opportunity to prepare and to take advantage of opportunities to incorporate climate adaptation
into our actions. The original Plan established specific Goals and Objectives for the City of Santa
Cruz to adapt to climate change impacts while maintaining the community’s environmental,
social and economic health; those goals and objectives remain current and unchanged.
CLIMATE ADAPTATION GOALS
1. Protect the unique character, scenic beauty and culture in the natural and built environment
from being compromised by climate change impacts
2. Support initiatives, legislation, and actions to respond to climate change
3. Build resilience into all programs, polices and infrastructure
4. Encourage climate change resilience planning and actions in private companies, institutions,
and systems essential to a functioning City of Santa Cruz
5. Encourage community involvement and public-private partnerships to respond to potential
climate impacts
6. Ensure that Santa Cruz remains a safe, healthy and attractive place with a high quality of life
for its residents, businesses and visitors
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City Council’s strategic two-year work plan (FY 18 and FY 19) informs and supports the goals
and objectives presented in the Climate Adaptation Plan Update. Moreover, the CAP Update is
included in the City Council Work Plan as a featured Programs and Operations Spotlight focus
area.

GENERAL PLAN GOALS RELATED TO CLIMATE ADAPTATION
General Plan Natural Resources and Conservation (NRC) Goal 4: Effective leadership and action
in reducing and responding to global warming
NRC 4.3
NRC 4.4
NRC 4.5
NRC 4.6

Support initiatives, legislation and actions for reducing and responding to
climate change.
Encourage community involvement and public-private partnerships to reduce
and respond to global warming.
Minimize impacts of future sea level rise.
Take early action on significant and probable global warming, land use and
development issues, including those that arise after 2025.

The City intends to submit an Administrative Draft of the Local Coastal Program (LCP) Update
to the California Coastal Commission staff within the next 6 months. Proposed policies relating
to climate change and sea level rise are expected to be updated from the existing LCP policies
reflecting more recent mapping, more current SLR assumptions, and incorporating statewide
guidance for these topics. The vulnerability assessment scenario analysis and adaptation
strategies defined herein are consistent with the California Coastal Commission’s Sea Level Rise
Guidance (adopted in 2015)3. With the recent release of the California Coastal Commission’s
Draft Residential Sea Level Rise Guidance, staff is preparing to incorporate it into the final CAP
and LCP Updates once the guidance is finalized.

SUMMARY OF VULNERABILITY ASSESSMENT FINDINGS
While the magnitude of total damage cannot be quantified with this vulnerability assessment for
any of the planning horizons, this assessment does identify the current (2016) property and
infrastructure “in harm’s way,” which will serve as the foundation for adaptation planning
purposes. Within the combined hazard zones, coastal storm flooding is the primary hazard
placing property and infrastructure at risk. Although armoring may prevent impacts associated
with coastal erosion, in many areas the models suggest this infrastructure will not protect
property from wave overtopping during coastal storm events.

3

In preparation for the LCP Update recertification, the City’s progress on addressing SLR in LCPs per the Coastal
Commission’s SLR Guidance is as follows: steps 1 through 3 are complete, steps 4 and 5 are in progress, and step 6
is pending submission and recertification.
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For the baseline year of 2010, it is estimated that 63 existing buildings, including several critical
City facilities, are vulnerable to the combined hazards of sea level rise and another 128 are
managed or protected by current infrastructure. Moreover, over ½ mile of existing roadways,
sanitary sewer, storm pipes and water mains are vulnerable. Substantial existing wetlands,
habitat, coastal trails and access points and beaches are also vulnerable to the combined effects
of sea level rise.
While sea levels are modeled to reach specific levels in the following three time horizons
evaluated, these time horizons serve to create an envelope of impacts and should only be used as
general guidelines for planning purposes. As SLR rates continue to increase and models become
more robust, SLR should be periodically monitored, and observed and projected changes should
be incorporated into future Plan Updates.
2030 Planning Horizon (or 4 inches of SLR)
Cumulative risks of coastal climate change on City of Santa Cruz public and private
infrastructure for 2030 are projected to be significant. More than 70 buildings are projected to be
at risk of impact (many from periodic coastal flooding) and more than 40% of these properties
are private residences. Approximately 0.6 miles of roadway is projected to be at risk of flood and
erosion damage as well as more than 2 miles of water, wastewater and storm drain pipe
infrastructure. More than three times as many buildings (214) are protected or managed from
predicted hazards by levees, water control structures, and storm pumps. Some critical City
facilities are projected to be vulnerable and one of the three emergency services buildings are
identified to be at risk from coastal climate change through 2030.
 Most of West Cliff and East Cliff are protected by sea walls and rip rap, mitigating
much of predicted erosion hazards.
 New sea walls may need to be constructed for portions of West Cliff and East Cliff
where no structures currently exist if maintaining the same level of service (auto, bike
and pedestrian) along the coast is a priority.
 Storm flooding is predicted in the socially vulnerable Beach Flats area due to waves
overtopping the coastal infrastructure on Beach Road, but impacts are assumed to be
managed by current storm water pumps along the San Lorenzo River levee.
 Parklands on Bethany Curve are projected to be prone to storm flooding.
 Acreage and tidal duration of availability of City beaches is projected to decrease.
2060 Planning Horizon (or 28 inches of SLR)
Initially, for the purposes of this assessment and to identify the potential magnitude of impacts, it
was assumed for the 2060 planning horizon that coastal armoring and water control structures
will no longer function as designed without upgrades or replacement. However, as the Planning
Team evaluated the findings of the Vulnerability Assessment, it was determined that a second
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2060 scenario should be included that assumed that coastal armoring and water control structures
will be upgraded to function as intended through the 2060 planning horizon.
By 2060 275 buildings are projected to be vulnerable to climate hazards within the City. An
additional 28 properties (including 24 homes) are projected to be vulnerable to erosion if
maintenance and management of existing protective structures is not maintained. Approximately
250 more buildings would be vulnerable if existing levees and storm pump infrastructure failed
to function. Many of the 275 buildings that remain vulnerable are at risk of impacts from coastal
flooding that current coastal structures are not designed to guard. More than 5 miles of roadways
are projected to become vulnerable as well as 11 miles of water, wastewater and storm drain
pipes. Additional park lands are projected to be at risk as well as 28 coastal access locations.
2100 Planning Horizon (or 68 inches of SLR)
While 2100 is a distant time horizon, as noted in Rising Seas in California, an update on sealevel rise science (Griggs et al, 2017), it is increasingly important to plan for long range sea level
rise. “Consideration of high and even extreme sea levels in decisions with implications past 2050
is needed to safeguard the people and resources of coastal California” (Griggs et al, April,
2017)4. By 2100, 390 residential and 65 commercial properties within the City of Santa Cruz are
located within the hazard zones for predicted coastal climate change. Whether current or
upgraded coastal protective structures can be built to protect these structures is uncertain. More
than 500 additional buildings are within hazard zones currently protected or managed by storm
water pumps and levees. Almost 7 miles of roadway and 16 miles of water, wastewater and
storm drain pipes are at risk, and larger portions of all other land uses are projected to be
vulnerable to climate change by 2100. More than 50 public buildings, 26 coastal access locations
and 58 acres of sensitive habitat are projected to be at risk by 2100.
The SLR vulnerability assessment confirms that coastal erosion along West Cliff and East Cliff
will be a continuing challenge for the City of Santa Cruz. Much of the most vulnerable coastal
infrastructure is owned and operated by the City. Establishing sound coastal adaptation and
protection policies early will likely best enable the long-term implementation of these policies
and ensure long term sustainability for the community. The economic exposure of current
residential, commercial and municipal buildings and infrastructure are contained in Chapter 3.
CLIMATE ADAPTATION STRATEGY
Climate adaptation requires ongoing actions by individuals, businesses, and government. This
CAP Update identifies 41 Climate Adaptation strategies originally developed in 2011 and further
refined in 2017 to adapt our community infrastructure, businesses and neighborhoods to potential
4

The H++ extreme high sea level rise projections recommended for scenario analysis by the California 4th Climate
Assessment were not evaluated in the coastal climate change analysis as CCWG’s modeling and data sets utilized
predate the H++ scenario development. The extreme H++ scenario has an unknown probability but could lead to sea
level rise exceeding 10 feet in California by the end of the century (Griggs et al, 2017).
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climate change impacts, and to prepare for changes to natural resources that impact our
community. The City’s overall strategy will be a mix of hard infrastructure, green-grey
infrastructure, managed retreat and policies tailored to prepare residents to plan for and mitigate
impact severity.
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CHAPTER 1
CITY OF SANTA CRUZ CLIMATE ADAPTATION PLAN
BACKGROUND, DEVELOPMENT TRENDS, COMMUNITY PROFILE AND CRITICAL STRUCTURES
People and property in Santa Cruz are at risk from a variety of hazards that have the potential to
precipitate widespread loss of life, damage to property, infrastructure and the environment. Some
hazards are natural and unpredictable, such as earthquakes, others are natural hazards
exacerbated by the land use decisions, such as building along cliff edges and development within
floodplains. Natural hazards can inflict damages and hardships for an entire community for many
years following the event.
Significant
flooding,
drought,
earthquakes,
storm induced
landslides, and
cliff erosion
have occurred in
the City within
the last fifty
years.
Earthquakes
have caused the
greatest amount
of damage in the
recent past.
However, one of
the greatest
emergent threats
FIGURE 1: CITY LIMITS WITH GREENBELTS
to our
community, first
identified in the 2007 Local Hazard Mitigation Plan (LHMP), are those impacts related to
climate change.
Climate change impacts include sea level rise (SLR) — which will exacerbate coastal storm
events, cliff erosion, and flooding — drought, ocean acidification, extreme storms, extreme heat,
saltwater intrusion, and increased risk of wildfire. The science surrounding climate change
City of Santa Cruz • 2017 Climate Adaptation Plan Update
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continues to improve and the impacts of unabated anthropogenic emissions are imminent. The
City of Santa Cruz reaffirms its commitment to both reduce its emissions to mitigate climate and
change and to build adaptive capacity into policies, plans, programs and infrastructure and
incorporating systems to view decisions through a climate lens.
The purpose of hazard mitigation
is to implement and sustain
actions that reduce vulnerability
and risk from hazards, or reduce
the severity of the effects of
hazards on individuals,
communities, and property.
Mitigation actions include both
short-term and long-term actions
that reduce exposure to and/or
impacts of hazards through
various means including
preparedness, policy and
infrastructure decisions, and
response and recovery measures.
Effective mitigation planning will
also reduce the adverse impacts
and cost of impacts from other
future disasters.
The purpose of adaptation in
mitigation of climate change
FIGURE 2: CITY LOCATION WITHIN CALIFORNIA
impacts is to anticipate the
adverse effects of climate change and take appropriate action to prevent or minimize subsequent
damage. Adoption of adaptation policy will also allow governments to capitalize on mitigation
they can implement, and taking advantage of opportunities that may arise. Well-planned, early
adaptation action saves money and lives. Some examples of adaptation measures include:
increased conservation of scarce water resources; adoption of building codes that can
accommodate future climate conditions and extreme weather events; building flood defenses
such as raising dykes; development and use of the height of levees; developing drought-tolerant
crops; selection of tree species and implementation of forestry practices that decrease
vulnerability to storms and wildfire; and setting aside land corridors to help species migrate.
The original Climate Adaptation Plan (2011) was drafted as an update to the 2007 LHMP and
references strategies that plan for, reduce or prevent risks as hazard mitigation actions. To
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maintain consistency with current terminology used in discussion of climate change issues, we
reference such actions as climate adaptation strategies.
The City of Santa Cruz developed the 2007 Local Hazard Mitigation Plan (LHMP) to create a
safer and more sustainable community. This Climate Adaptation Plan Update is a continuation of
that commitment through an analysis of the projected hazards and the steps necessary to reduce
the risks from climate change impacts. The CAP Update serves as a guide for decision-makers as
they commit resources to building a climate resilient community.
Community vision
The City of Santa Cruz General Plan 2030 Safety Element provides the direction and resources
to help reduce death, injuries, property and environmental damage, and the economic and social
dislocation resulting from natural hazards including impacts of climate change. The General Plan
informs the LHMP Update currently underway, the Climate Action Plan (adopted in 2012), the
Local Coastal Plan Update currently underway, and this CAP Update. These Plans are intended
to work in unison to support the broader vision and values of the community as reflected in the
vision statement for the General Plan.
Community background and development trends
Because most of the City is urbanized and has limited vacant parcels, Santa Cruz is a community
that lacks the ability to curtail development within areas threatened by flood or SLR. The core of
the downtown and visitor serving areas are both in a flood plain and low lying in relation to sea
level. While we may not be able to fully retreat to a location that is not threatened by the impacts
of climate change, including SLR, we can incorporate climate science into development
decisions that build resilience to current and future climate related impacts.
Santa Cruz is the largest city in Santa Cruz County and serves as the County government seat.
Since its founding, the City has been the urban center of the County providing employment and
commercial, governmental, social, educational and cultural services to the larger area. The
establishment (1964) and growth of the University of California at Santa Cruz have reinforced
the City’s role as a major social, scientific and cultural center.
Located between the Pacific Ocean and the Santa Cruz Mountains, the City is bounded to the
south by the Monterey Bay. Public and privately-owned agricultural, natural areas, parks, and
coastal recreation areas form a greenbelt of open space along the City’s western, northern and
eastern boundaries. These areas give definition to the City and serve as barriers to further
expansion of urbanization.
The City limits enclose approximately 12 square miles. In 2017 the City’s population is over
64,000 residents. Employment is expected to rise from 37,076 to 42,546 jobs between 2010 and
2030. The City exercises zoning control and provides public services including refuse, parks,
City of Santa Cruz • 2017 Climate Adaptation Plan Update
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police and fire protection, water, and wastewater treatment services to City residents with some
services covering populations in the surrounding area. Decisions impacting water and wastewater
services and infrastructure impact City residents as well as 30,000 to 60,000 additional
customers outside City limits.
Santa Cruz is a compact city with an urban central core, circumscribed by designated open space
and endowed with a diverse natural and built environment. To preserve and build upon the City’s
sense of place and environmental character, the General Plan 2030 stipulates that growth will be
accommodated by densification of residential, commercial and industrial development on lands
within existing City boundaries. The Pacific Ocean, agricultural, publically-owned open space
and natural areas will be preserved to define and contain urban development.
The General Plan 2030 map (Appendix F) of land use designations includes the location and
intensity of uses throughout the city’s planning area. Land use designation for these areas include
ground floor commercial with upper residential and densities ranging from 20.1 to 40 units per
acre and up to 55 units per acre if certain conditions are met. In addition to land within the city
limits, the planning area includes park land and agricultural/grazing land north of the City in the
unincorporated area.
The General Plan 2030 envisions residential and commercial intensification along the major
street corridors (Water Street, Soquel Avenue, Mission Street and Ocean Street) through private
and public redevelopment of opportunity sites. The Plan also encourages intensification in the
downtown area including the Front Street corridor and lower Pacific Avenue. Post-recessionary
economic recovery is on the rise with the development trend for the City increasing.
Employment and population projections prepared by the Association of Monterey Bay Area
Governments (AMBAG) for the City estimate a 2030 population of 73,375. Most, if not all,
growth will occur via infill development of vacant and underutilized parcels throughout the City.
Community profile
As home to the Monterey Bay National Marine Sanctuary and University of California Santa
Cruz (UCSC) Long’s Marine Lab; the bay, beaches and coastline are appreciated by the
community as valuable natural resources, as well as a key economic resource. Proximity to the
coast also increases vulnerability to the impacts of climate change and extreme storm events.
Coastal Geological Setting
The City of Santa Cruz has two primary types of ocean front geologic features: coastal bluffs and
coastal lagoons. Coastal bluffs include the exposed bluffs along West Cliff Drive and the bluffs
of Seabright Beach, subtended by a wide beach created by completion of the Harbor jetties.
Coastal Lagoons include low-lying area where waterways meet the ocean. The largest of these is
Main Beach formed by the San Lorenzo River Mouth. The Harbor is another lagoon that was
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modified by creation of the Harbor. According to the Coastal Commission’s shore development
typology groups5, the City’s development can be classified as urban blufftop and urban
beachfront.
Natural hazards
Natural hazards that have affected Santa Cruz in the past, and many that may impact the
community in the future, can be identified with a high degree of probability. These include
erosion, flooding, landslides, and protracted drought. With a lower frequency, Santa Cruz has
also experienced damage from wildfire, earthquake and tsunami. In 2011, climate change was
added to the list of potential hazards that threaten Santa Cruz. Building a resilient community in
the face of climate change requires acceptance of a certain degree of uncertainty in both the
timing and severity of those hazards. With this CAP Update, the City takes a great step forward
in placing some geographic and temporal boundaries around that uncertainty. Yet, as a
community it is important that we consider the range of potential impacts from climate change
on our services, infrastructure and quality of life. Flooding, drought, earthquakes and cliff
erosion have all occurred in the City within the past thirty-five years and will continue to occur
in the future. These impacts will generally be exacerbated by changes to the climate.
Given our current understanding of climate science and awareness of our own history, we know
that climate change impacts are occurring and will continue whether anthropogenic emissions are
mitigated. While in the 2011 Plan, information was incomplete on the timing and severity of
potential impacts, this latest CAP Update, and associated SLR vulnerability assessment project
impact hazard zones at a baseline year (2010) and three time horizons (2030, 2060 and 2100)
consistent with California Coastal Commission guidance. In addition to the geographic extent
and timing of these climate-induced hazards, we also identify who may be impacted by these
hazards through the social vulnerability scoring. This method of hazard characterization
improves policy and investment decision-making, allowing us to ensure equitable resilience
building across all sectors and of our community.
This CAP Update is part of an ongoing process to evaluate climate-related risks to Santa Cruz
and to establish an ongoing community dialogue to identify the most important steps to pursue in
order to reduce our community’s vulnerability to climate change impacts, based on the best
scientific information available. The CAP Update team strongly advises city staff to annually
update City Council and other stakeholders on the progress achieved on the CAP Update
adaptation strategies and when new scientific or economic evaluation has been completed.
Health and safety
Public safety and well-being is a core goal of the current City Council. In addition to the more
obvious threats of SLR and flood, the availability of water, energy, and food must also be
5

California Coastal Commission. 2017. Draft Residential Adaptation Policy Guidance.
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considered when looking at potential climate impacts. For example, the Water Department has
identified water portfolio diversification as a key action for building resiliency into City services.
The City is continually exploring ways to reduce energy consumption and increase local
renewable energy resources as well as stimulating similar actions in the private sector. Food
availability is also a critical aspect of our community’s long-term resilience.
Our vulnerable populations, the economically disadvantaged, the non-English speaking, elderly
and the infirm may have less adaptive capacity to climate impacts. The innovative social
vulnerability scoring feature of this CAP Update will assist in engaging vulnerable populations
with education and assistance in climate awareness and adaptation planning. The LHMP will also
reference this piece as it plans for equitable distribution of services and emergency response.
Economic well being
There are fiscal costs associated with implementation of adaptation measures. Climate awareness
and timely long term planning allow us to take advantage of subsidies and opportunities for cost
effective implementation of adaptation measures that maintain services to our community.
Proactive adaptation policy can also stimulate and subsidize public-private partnerships that
build adaptive capacity. As a near term next step to this CAP Update, City staff are proactively
seeking funding to conduct a comprehensive cost benefit analysis of the herein short and long
term adaptation strategies versus a business as usual scenario.
The City’s mild weather, proximity to several northern California metropolitan centers, and
scenic and recreation resources make it a popular day and extended-stay recreation area. As a
result, the population is subject to large seasonal variations due to an influx of visitors during
summer and other peak recreational periods. The City recognizes that climate change will impact
coastal and City resources that visitors rely upon and may change the quantity and demographics
of those visiting the City. Planning for potential impacts of climate change in Santa Cruz allows
us to address the impacts on our visitor population as well as residents, student population, and
workers within the community.
GENERAL PLAN GOALS RELATED TO CLIMATE ADAPTATION
Infrastructure and Critical Structures
The City of Santa Cruz and community members, with the guidance of scientists and state and
federal resources, are working to continually refine the characterization of the risks posed by
climate change and other threats to our natural and built environment. This CAP Update, is
intended to reframe and guide City planning, policy and investments with current scientific
information and regulatory guidance.
The built environment is comprised of many elements including infrastructure such as roadways
and bridges, energy systems, water mains, sewer pipes, storm drains, flood control and buildings.
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Infrastructure based strategies which may include raising levees, relocating roadways, managed
retreat of public lands, and vegetation management, are critical components in building
resiliency. This CAP Update examines the resilience of our infrastructure such as our Wastewater
Treatment Facility, roads and bridges, residential, commercial and municipal buildings
particularly in relation to SLR. Other climate hazards are also evaluated in this context in a less
detailed fashion.
Types and numbers of existing buildings, facilities and infrastructure
City of Santa Cruz-owned infrastructure consists of the following elements:

























Wastewater Treatment Facility and sanitary sewer system
Water Treatment Plant and North coast water intakes, other wells and water distribution
system
Loch Lomond Reservoir
Bay Street Reservoir
River levees
Roads, alleys, curbs, paths
Retaining walls
Storm drains
San Lorenzo River
Creeks, open channels
and culverts
Water Street Bridge
Soquel Avenue Bridge
Laurel Street Bridge
Highway 1 Bridge
City Hall and related
buildings
Civic Auditorium
Police station (serves as
backup Emergency
Operations Center)
Fire stations (3)
25+ parks
Extensive network of
street trees
8 Solar Photovoltaic
FIGURE 3: STATE HIGHWAYS AND MAJOR ROADS
renewable energy
systems
Municipal Wharf including Marine Safety and Lifeguard Headquarters
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The City of Santa Cruz owns or leases approximately forty buildings. These buildings are used
for various municipal purposes including City government administration, providing essential
and emergency services, recreation, cultural and performing arts. A list of City facilities is
contained in Appendix B.
A large portion of the downtown developed urban core is located within the historic flood plain
of the San Lorenzo River. The flood improvements constructed by the U.S. Army Corps of
Engineers in 2000-2001, as proposed by the City’s River Plan will, once certified by FEMA,
remove the restrictive floodway floodplain designation and National Flood Insurance
requirements from the properties protected by the river levee. Prior to the FEMA certification of
the completed improvements, new development will need to comply with FEMA Flood Zone A99 standards for development within the floodplain. See the 2017 Draft LHMP Update for more
details. For reference, FEMA flood plain mapping is contained in Appendix D.
As identified in the 2011 Vulnerability Study and 2017 Sea Level Rise Vulnerability Assessment
(Appendix D), the downtown area is threatened by SLR, particularly increased coastal storm
events in conjunction with rising tides. Climate scientists predict more frequent, more severe
storm events which have the potential for significant structural and financial losses. Structures
included in the existing FEMA mapped 100-year flood plain (excluding SLR impacts) are:








2,100 Structures (2,269 parcels)
Central Fire Station
Police Station
City Hall
Lifeguard and Marine Safety Headquarters
County Government Center
40 schools and day care centers

Critical structures within the community
Critical structures within the community include hospitals, County government buildings, post
offices, City structures such as police and fire stations, and the Wastewater Treatment Facility. A
full list is contained in Appendix A. The CAP Update includes evaluation of the potential impacts
that climate change might have on these structures and the expected consequences of that impact.
This allows us to make decisions that incorporate climate change science when investing in
infrastructure projects. It also allows us to better react to climate events that are exacerbated by
SLR such as extreme storm events. Maps in Appendix D show potential SLR and potential
projected losses.
There are only four bridges across the river connecting the two sides of the community. Past
experience has demonstrated that losing even one of these bridges in a disaster presents
significant problems to emergency management services and traffic congestion. Most essential
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bridges have recently been replaced. However, the Highway 1 Bridge is in need of replacement.
This bridge is the most critical to regional transportation and, as a debris catching obstacle, is
considered a significant flood risk by acting. Replacement of the Highway 1 Bridge has been
identified as a very high priority.
Economic impacts of exposed infrastructure
While this assessment includes an estimate of the potential dollar losses that might occur as a
result of vulnerability to the impacts of climate change in Chapter 3, a critical next step to this
CAP Update is a cost benefit analysis of the dollar losses that might occur under a business-asusual scenario as compared to losses resulting from the implementation of the adaptation
strategies identified. Coastal erosion and wildland fires have the potential to cause significant
losses but the greatest threat to the community in terms of potential dollar loss is combined
flooding and SLR. The Wastewater Treatment Facility appears to be the highest potential dollar
loss when evaluated using current climate science. Portions of the downtown and tourist serving
beach area are also at significant risk.
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CHAPTER 2
THE PLANNING PROCESS
PLAN DEVELOPMENT AND BACKGROUND
This Climate Adaptation Plan Update is intended to remain a living document and assist the City
of Santa Cruz in reducing the impacts of climate change by identifying and characterizing
vulnerabilities, resources, information, and strategies for adaptation. Building on a tradition of
progressive planning and sustainability efforts the City of Santa Cruz Climate Adaptation Team
set out to update the Climate Adaptation Plan by focusing on:











Updating all background, program, policy and infrastructure conditions from 2011.
Updating the Plan along the same timeline as the 2017 LHMP Update and ensuring both
Plans are integrated on potential climate change impacts and mitigation/adaptation
strategies.
Conducting a Sea Level Rise (SLR) vulnerability assessment to identify and characterize
the geographic and temporal extent of SLR impacts through mapping and quantification
of potential loss.
Conducting a social vulnerability analysis to identify socially vulnerable populations of
the City and the drivers of their vulnerability.
Identifying progress on adaptation strategies proposed in 2011.
Identifying new adaptation strategies as informed by the SLR vulnerability assessment,
social vulnerable analysis and other known hazard zones.
Prioritizing all adaptation strategies and putting in action next steps for technical analysis
and planning to implement the very high priority strategies
Providing a framework for current and future decision makers to build adaptive capacity
into all policies programs and infrastructure investments for the purpose of creating a
resilient community informed by the best available scientific information.

Climate Adaptation Update Team
The Climate Adaptation Update Team included department heads and key staff from departments
that would be responsible for identifying and implementing actions to build adaptive capacity.
The CAP Update Team also serves as the LHMP Update Team, with the updates occurring
concurrently. The City Manager’s Office took the lead managing the CAP Update project and
was assisted by the Public Works Department, Planning Department, Water Department, Fire
Department, Economic Development Department, Parks and Recreation Department and
Geographic Information Systems (GIS Division/Information Technology). The Team brings
experience and builds consistency between the LHMP and the Climate Adaptation Plan Updates.
The Team identified several external technical and stakeholders advisors to serve as technical
reviewers of the draft CAP Update.

City of Santa Cruz • 2017 Climate Adaptation Plan Update

17

DRAFT

Chapter 3

Vulnerability Assessment

Foundations of the Climate Adaptation Plan Update
In 2011, Drs. Griggs and Haddad reviewed the latest climate science to develop the City’s first
Vulnerability Assessment. This study provided a thorough background and snapshot of climateinduced vulnerabilities in a qualitative fashion. This study became the basis upon which the City
developed its 2011 Climate Adaptation Plan. Responsible departments were actively involved in
the development of the goals, objectives and strategies which, in turn, were based on potential
risks identified in the Vulnerability Study. Where possible, actions were built upon departmental
efforts already underway. Potential actions, including information related to required resources,
environmental concerns and timelines, were defined and vetted by all departments and
prioritized by Department Heads.
In 2016 the CAP Update Team identified the need for the most current climate science
information on risks and vulnerabilities upon which to update the Climate Adaptation Plan along
with a process to review and update information on climate change as it became available.
Because new modeling techniques were available, a SLR vulnerability assessment was identified
as the first requirement and the City contracted with Central Coast Wetlands Group at Moss
Landing Marine Labs to perform the work. The Team leaders were also interested in
incorporating environmental justice and social justice into the CAP Update and were connected
through the American Geophysicist’s Union Thriving Earth Exchange to Dr. Juliano Calil, an
expert in coastal adaptation. Both groups conducted their work in close collaboration with the
City between January and June, 2017. The timeline for the project is contained in Appendix I.
After completing both studies, the City compiled successful programs, projects and policies that
were called for in the 2011 Plan as noted in Appendix H. The City also evaluated and
incorporated recommended adaptation strategies. Prioritization of adaptation strategies was also
informed by the Team’s utilization and completion of FEMA’s Social, Technical, Administrative,
Political, Legal, Economic, and Environmental dimensions (STAPLEE) evaluation. During the
final review process, it was determined that several strategies identified essentially similar
measures, such as protecting infrastructure. Therefore, several strategies were combined and
expanded to limit repetition. The 2011 list of strategies is available along with the 2017
STAPLEE evaluation in Appendix G. The final list of prioritized actions is provided in Chapter
Four.
PUBLIC OUTREACH AND COMMUNITY PARTICIPATION
Public input during the development of the Climate Adaptation Plan Update included public
information events and a community survey on the 2011 Climate Adaptation Plan and resident’s
experience with and preparedness for climate change related impacts. Appendix I contains the
full project outreach details and the results of that survey where nearly 400 residents responded.
This input assisted in shaping the CAP Update’s strategies. The draft CAP Update was made
available to internal and external stakeholders for review and comment between June and July,
2017. A summary of those comments and how they were addressed are included in Appendix J.
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The draft CAP Update progress, including the findings from the SLR vulnerability assessment
and social vulnerability analysis, was presented to community members through a series of
Advisory Body (commission and task force) meetings taking place in July through September,
2017 and then at an August 8, 2017 City Council meeting. The City Council meeting was
broadcast live on Santa Cruz County Community Television.
City staff also presented the draft CAP Update progress to community groups upon request.
Public comments received throughout the process were incorporated into the final document. The
City has requested technical assistance from the Coastal Conservancy to scope out a year-long
public outreach campaign on the project. Upon FEMA approval of the 2017 LHMP Update, the
CAP Update will be presented to the City Council in January, 2018. A draft Resolution
approving and adopting the CAP Update is available in the introductory section of this
document.

Coordination with other Plans and Policies
Implementation and monitoring of the CAP Update includes tracking the identified strategies
that are to be implemented, as well as changes in day-to-day City operations, and continued
refinement and updates to the Climate Adaptation Plan Update based on the best available
scientific information. This assessment of the adaptation goals and strategies includes a review of
the following items:





Human and technical resources
Financial resources and funding sources
Regulatory and legal requirements
On-going plans and project

The 2011 Climate Adaptation Plan was informed by the General Plan, the Climate Action Plan,
Emergency Operations Plan, Urban Water Management Plan, the Santa Cruz Water Department’s
Water Conservation Plan, various City ordinances, zoning and building codes and the Capital
Improvement Program (CIP). Staff involved in the 2017 CAP Update were asked to provide
feedback as to continued consistency between these plans, programs and policies.
Because the 2017 Climate Adaptation Plan Update is being completed concurrently with the
2017 LHMP Five Year Update, and because there are separate climate adaptation and hazard
mitigation strategies listed in each Plan Update, a “crosswalking” was performed to establish
linkages and alignment between the two Plan Updates. The crosswalk matrix is included in
Appendix K.
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CHAPTER 3
VULNERABILITY ASSESSMENT UPDATES AND PROJECTED IMPACTS
OVERVIEW AND BACKGROUND OF RISK ASSESSMENT AND VULNERABILITY
It is important for a community’s risk assessment, adaptation and preparedness efforts to be
founded on the most current climate science available, in order to determine the types and scale
of potential climate impacts which may threaten the community. In the 2011 Climate Adaptation
Plan, this section contained descriptions of those risks and vulnerabilities which may occur as a
result of climate change and which are identified as potential threats to Santa Cruz. Other threats
(not directly related to climate change) are identified in the 2017 LHMP Update and remain
accurate, with the stipulation that flooding, wildland fires, drought and coastal erosion threats
will all be exacerbated by climate change. These potential increased risks are addressed in this
CAP Update with particular focus on the impacts of SLR and the concept of social vulnerability
to climate related hazards. The Local Hazard Mitigation Plan and the Climate Adaptation Plan
Updates together address all identified risks to the community and provide potential hazard
mitigation actions and climate adaptation strategies that might be taken by the community to
reduce those risks.
To update this Plan with the best available scientific data the CAP Project Team added a SLR
vulnerability assessment and social vulnerability analyses. Along with the impacts of non-coastal
hazards from the 2011 Vulnerability Assessment, these analyses supply the foundation upon
which we can continue to build our efforts to understand Santa Cruz’s climate risks and
vulnerabilities, and to identify potential actions that might be implemented to increase climate
resiliency into our physical, ecological, and economic base. The following is a list of the
potential impacts of climate change in our area. Each impact is further discussed below.














SLR
flood
severe storm/weather events
coastal erosion
drought
increased wildfires
ocean acidification
salt water intrusion
increasing temperature
food and fuel/energy availability
coastal habitat loss
altered ecosystems
altered coastal access
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IMPACTS OF CLIMATE CHANGE
The 2011 Vulnerability Study and additional research by staff identified vulnerabilities related to
the direct and indirect impacts of climate change. In Santa Cruz, SLR combined with changing
precipitation patterns, including increased severe storm events and drought, are the greatest
threats that we face as a community. In combination with changing temperatures and shifting
seasons, these direct impacts lead to increased risks for wildfire, coastal erosion, and damages to
community infrastructure, economy, human health and safety, and local ecosystems. Additional
but less understood potential impacts include ocean acidification, salt water intrusion, and food
and fuel availability. For the SLR scenarios evaluated, the closer the time period is to the present,
the more accurate the projections. Less certainty is available for projections further into the
future. Hence we have a fairly accurate understanding of the impacts to the City of Santa Cruz in
2030 but our understanding of potential impacts in the year 2100 is more uncertain.
SEA LEVEL RISE IMPACTS
Santa Cruz’s coastal zone resources include the Santa Cruz Harbor, publicly owned and
accessible beaches via dozens of coastal access locations, and valuable wetlands6.
Flood and severe storm events
Flooding and extreme storms pose similar risks in the City of Santa Cruz. Both are predicted to
occur more frequently as a result of climate change and can combine synergistically with SLR.
An increase in the intensity and amount of rainfall over short time periods can concentrate runoff
and lead to more frequent or larger flood flows. Extreme coastal storms can create storm surge
that increases tidal elevations and coastal flooding. Details of intense storm events combined
with predicted SLR scenarios are described in the 2011 Vulnerability Study and at greater length
in the 2017 LHMP. Intense storms are also associated with high winds, lead to soil saturation
that exacerbates flooding, erosion, and tree fall. Sea level rise may currently contribute to rising
and fluctuating groundwater at the Wastewater Treatment Facility.
Coastal erosion
Santa Cruz has experienced significant coastal erosion in the past. An increase in coastal storm
frequency and/or magnitude are associated with increased wave forcing that can lead to high
rates of beach and coastal bluff retreat and ensuing damage to oceanfront property and
infrastructure.
Coastal armoring limits sand supply to beaches and winter storms resupply sand to pocket
beaches through natural erosion processes. However, in Santa Cruz, the majority of beach sand
comes from river sediment and not coastal bluffs. A 2005 meta-analysis of the interactions

6

California Coastal Commission. 2016. Statewide Sea Level Rise Vulnerability Synthesis. Appendix A. County
Snapshots. Santa Cruz County.
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between beaches and coastal armoring structures7 concluded while seasonal dynamics shift
beach width throughout the year, in general active erosion had negligible difference in beach
profiles between those protected by coastal armoring structures and those without. Instead, the
study pointed to passive erosion as the primary problem that is inherent to California’s coastal
dynamics: beaches are eroding in front of armoring structures because the coastline is fixed at
that spot while adjacent beaches with no armoring structures are migrating landward. The 2011
Vulnerability Assessment describes the history and potential impacts as a result of this climate
change impact on City of Santa Cruz cliff and beach frontage.
A large part of the City of Santa Cruz’ economy is based on coastal recreation and tourism. There
is also significant private property and municipal infrastructure at or near sea level. The City has
a highly developed coastline that contains significant City-owned infrastructure including
roadways, bicycle paths, parks, park facilities and a City museum. Private development along the
ocean frontage includes private residences, hotels, and an amusement park.
The Santa Cruz Harbor, beach frontage, and cliff frontage near the mouth of the San Lorenzo
River are frequently subjected to erosion which is expected to be exacerbated by climate change.
Protecting the natural resources of the area and preserving existing infrastructure, such as the
lighthouse and bicycle path, are high priority objectives. Main Beach in Santa Cruz is a principal
recreational and tourism center. It is backed by a continuous concrete sea wall which protects the
adjacent infrastructure. While coastal armoring along bluffs to prevent erosion contributes to loss
of beach over time by restricting or limiting sand supply, it is unclear whether the sea wall’s
orientation to the beach does the same. Similarly, pocket beaches along West Cliff are protected
by rip rap and sea walls; although this armament protects the eroding cliffs and infrastructure, it
may contribute to loss of coastal access and beaches during the winter season. However, these
beaches return in the summer months.
2017 SLR Vulnerability Assessment
SLR projections are typically presented in ranges due to several sources of uncertainty such as
the magnitude of future emissions and loss of sea ice among other sources. California Coastal
Commission guidance document8 recommends evaluation of SLR impacts using a “scenariobased analysis.” This method seeks to understand how SLR and other drivers interact to threaten
health, safety, and resources of coastal communities. Briefly, “the best available science
(currently the 2012 NRC report) is used to identify a range of sea level rise scenarios including
7

US Department of Commerce, National Oceanic and Atmospheric Administration, National Marine Sanctuaries
Division. (2005). The Impacts of Coastal Protection structures in California’s Monterey Bay National Marine
Sanctuary.
8
“California Coastal Commission Sea Level Rise Policy Guidance: Interpretative Guidelines for Addressing Sea
Level Rise in Local Coastal Programs and Coastal Development Permits.” California Coastal Commission, 12 Aug.
2015.
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high, low, and intermediate projections.” Regional factors such as El Niño and extreme storm
events that affect ocean levels, precipitation, and storm surge are then added to the model (Figure
4). For clarity, the SLR analysis focuses the hazard analysis on a subset of those scenarios,
recommended by local and state experts (Table 1). Resulting sea levels are overlaid on
geographic data including coastal elevation, infrastructure, and population information to
produce hazard zones9.
The coastal climate vulnerability maps used for this study identify hazard zones for each climate
scenario for the three planning horizons (2030, 2060, & 2100) under three different regional
emissions scenarios (High, Medium, and Low). The resulting model allows planners to
understand the range of impacts that may be expected and build an understanding of the overall
risk posed by SLR.
The Coastal Commission recommends all communities evaluate the impacts of the highest water
level conditions that are projected to occur in the planning area. Local governments may also
consider including higher
scenarios (such as a 6.6 ft.
[2m] scenario) where
severe impacts to Coastal
Act resources and
development could occur
from SLR. In addition to
evaluating the worst-case
scenario, planners need to
understand the minimum
amount of SLR that may
cause impacts for their
community, and how these
impacts may change over
FIGURE 4: SEA LEVEL RISE SCENARIOS FOR EACH TIME HORIZON
(FIGURE SOURCE: ESA PWA 2014)
time.
CCWG’s SLR hazard evaluation is intended to provide a predictive chronology of future risks to
benefit local coastal planning and foster discussions with state regulatory and funding agencies.
Estimates of the extent of assets at risk of various climate hazards were made using best
available regional data. This approach allows planners to understand the full range of possible
impacts that can be reasonably expected based on the best available science, and build an
understanding of the overall risk posed by potential future SLR.

9

SLR hazard zones were originally prepared by ESA through funding by the California Coastal Conservancy.
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TABLE 1: SEA LEVEL RISE SCENARIOS SELECTED FOR ANALYSIS

Time
Horizon

SLR Scenario

Notes

2030

med
(10 cm or 4 in)

Erosion projection: Includes long-term erosion and the potential
erosion of a large storm event (e.g. 100-year storm)

2060

2100

high
(72 cm or 28 in)

high
(159 cm or 63 in)

Erosion projection: Includes long-term erosion and the potential
erosion of a large storm event (e.g. 100-year storm)
Future erosion scenario: Increased storminess (doubling of
El Niño storm impacts in a decade)
Erosion projection: Includes long-term erosion and the potential
erosion of a large storm event (e.g. 100-year storm)
Future erosion scenario: Increased storminess (doubling of
El Niño storm impacts in a decade)

Key findings
Within the combined hazard zones as depicted in Figure 5, coastal storm flooding is the primary
hazard placing property and infrastructure at risk. Although armoring may prevent impacts
associated with coastal erosion, in many areas the models suggest this infrastructure will not
protect property from wave overtopping during coastal storm events. While Figure 5 illustrates
where vulnerabilities exist currently and in future time horizons, it does not distinguish between
areas that are managed or protected because the effects of protective structures are not equally
effective in addressing each individual hazard (erosion, coastal storm flooding and rising tides).10
For the baseline year of 2010, it is estimated that 63 existing buildings, including several critical
City facilities, are vulnerable to the combined hazards of sea level rise and another 128 are
managed or protected by current infrastructure. Moreover, over ½ mile of existing roadways,
sanitary sewer, storm pipes and water mains are vulnerable. Substantial existing wetlands,
habitat, coastal trails and access points and beaches are also vulnerable to the combined effects
of sea level rise.

10

To view areas managed by pumps or protected by levees for coastal storm flooding or rising tides, view those
specific figures within Appendix D.
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FIGURE 5: COMBINED COASTAL HAZARD ZONES (2030, 2060, AND 2100)

Key findings from the SLR vulnerability assessment for the City of Santa Cruz for the three
future planning horizons include:
2030 Planning Horizon (or 4 inches of SLR)
Cumulative risks of coastal climate change on City of Santa Cruz public and private
infrastructure for 2030 is significant. More than 70 buildings are at risk of impact (many from
periodic coastal flooding) and more than 40% of these properties are private residences.
Approximately 0.6 miles of roadway will be at risk of flood and erosion damage as well as more
than 2 miles of water, wastewater and storm drain pipe infrastructure. More than three times as
many buildings (214) are protected or managed from predicted hazards by levees, water control
structures, and storm pumps. Some critical City facilities are vulnerable and one of the three
emergency services buildings are identified to be at risk from coastal climate change through
2030.
 Most of West Cliff and East Cliff are protected by sea walls and rip rap, mitigating
much of predicted erosion hazards.
 New sea walls will need to be constructed for portions of West Cliff and East Cliff
where no structures currently exist if maintaining the same level of service (auto, bike
and pedestrian) along the coast is a priority.
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 Storm flooding is predicted in the socially vulnerable Beach Flats area due to waves
overtopping the coastal infrastructure on Beach Road, but impacts are assumed to be
managed by current storm water pumps along the San Lorenzo River levee.
 Parklands on Bethany Curve are projected to be prone to storm flooding.
 Acreage and tidal duration of availability of City beaches is projected to decrease.
Eighty-four acres of parks land (including beaches designated as parks), 58% of coastal access
points and 27% of current coast trail infrastructure are projected to be at vulnerable to periodic
flooding or impacted due to sea level rise. Over half of Santa Cruz’s coastal wetlands are
projected to be vulnerable to the impacts of future coastal climate change. Sensitive habitat is
projected to be minimally impacted, with only 4% of current sensitive habitat classified as
vulnerable. As illustrated in Figure 6, as early as 2030, storm flooding is predicted in the socially
vulnerable Beach Flats area due to waves overtopping the coastal infrastructure on Beach Street
causing water to flow down Beach Street to low lying areas resulting in a short term flood
condition. According to Public Works staff, current pump infrastructure can completely manage
this hazard for all scenarios within 10 hours11.

FIGURE 6: COASTAL STORM FLOOD HAZARD ZONES – BEACH FLATS (2030, 2060, AND 2100)
[HAZARD ZONES EXCLUDE AREAS CURRENTLY MANAGED BY PUMPS OR PROTECTED BY LEVEES]

11

The volume of water from rising tides within the Lower Ocean, Beach Flats and downtown neighborhoods can be
accommodated by existing infrastructure to pump flood water from these areas for all scenarios over the three time
horizons within 10 hours The 10 hours to pump down the storm surge assumes no power outages and that there is
not a significant rain event during the 10 hours (S. Wolfman, Senior Associate Civil Engineer, personal
communication, May, 2017).
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2060 Planning Horizon (or 28 inches of SLR)
The 2060 combined hazard zones presented previously in Figure 5 highlights the areas
vulnerable to the combined effects of coastal climate change without protective structures (i.e.
coastal armoring). Initially, for the purposes of this assessment and to identify the potential
magnitude of impacts, it was assumed for the 2060 planning horizon that coastal armoring and
water control structures will no longer function as designed without upgrades or replacement.
However, as the Planning Team evaluated the findings of the SLR Vulnerability Assessment, it
was determined that a second 2060 scenario should be included that assumed that coastal
armoring and water control structures will be upgraded to function as intended through the 2060
planning horizon. Figures 7, 8 and 9 illustrate the difference in the extent of projected
vulnerability from coastal hazards both with and without the protection afforded from coastal
armoring and water control structures.
By 2060, 275 buildings are projected to be vulnerable to climate hazards within the City. An
additional 28 properties (including 24 homes) are projected to be vulnerable to erosion if
maintenance and management of existing protective structures is not maintained. Approximately
250 more buildings would be vulnerable if existing levees and storm pump infrastructure failed
to function. Many of the 275 buildings that remain vulnerable are projected to be at risk of
impacts from coastal flooding that current coastal structures are not designed to guard. More than
5 miles of roadways are projected to become vulnerable as well as 11 miles of water, wastewater
and storm drain pipes.
These underground piping systems may be subject to potential backflow conditions,
destabilization and breakage due to erosion and flood induced landslides, and disruption of
service. As illustrated in Figure 9, unprotected portions of West Cliff are projected to be
vulnerable to coastal erosion, threatening the road and subterranean utilities. Additional park
lands are projected to be at risk as well as 28 (78%) coastal access locations. As illustrated in
Figures 8, pocket beaches along West Cliff are predicted to be lost due to higher tides and
protected back shores. Over 66% of wetlands and about 4% of sensitive habitat are projected to
be vulnerable to sea level rise impacts.
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FIGURE 9: COASTAL EROSION HAZARD ZONES – LIGHTHOUSE POINT
[2060 TIME HORIZON WITH ARMORING COMPARED TO 2060 WITHOUT ARMORING]

As illustrated in Figure 8, all of Main Beach is projected to be vulnerable to the combined effects
of sea level rise, with over half Main Beach projected to be reduced by rising tides alone.
Projected vulnerabilities from rising tides to areas of Lower Ocean, parking lots in Beach Flats,
and natural areas of Neary Lagoon are assumed to be managed by current storm water pump
infrastructure. As previously illustrated in Figure 5, houses along West Cliff between Woodrow
and Lighthouse Field are vulnerable to coastal erosion. As illustrated in Figures 6 and 7, the first
block inland of Beach Street is vulnerable to erosion and storm flooding.
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FIGURE 10: COMBINED COASTAL HAZARD ZONES (2030, 2060, AND 2100) – BEACH FLATS
[HAZARD ZONES EXCLUDE AREAS THAT ARE CURRENTLY MANAGED OR PROTECTED]

2100 Planning Horizon (or 68 inches of SLR)
By 2100, 390 residential and 65 commercial properties within the City of Santa Cruz are located
within the hazard zones for predicted coastal climate change. Whether current or upgraded
coastal protective structures can be built to protect these structures is uncertain. More than 500
additional buildings are projected to be within hazard zones currently protected or managed by
storm water pumps and levees. Almost 7 miles of roadway and 16 miles of water, wastewater
and storm drain pipes are projected to be at risk, and larger portions of all other land uses will be
vulnerable to climate change by 2100. More than 50 public buildings, 26 coastal access locations
and 58 acres of sensitive habitat will be at risk by 2100.
The SLR vulnerability study confirms that coastal erosion along West Cliff and East Cliff, as
depicted in Figure 9, is projected to be an ongoing challenge for the City of Santa Cruz. Much of
the most vulnerable coastal infrastructure is owned and operated by the City. It is important to
note that while the study projects impacts to assets over the 2030, 2060 and 2100 time horizons,
the City acknowledges that the current distribution of assets is not necessarily representative of
future conditions and distribution. Establishing sound coastal adaptation and protection policies
early will likely best enable the long-term implementation of these policies and ensure long term
sustainability for the community. Table 2 outlines the specific City assets projected to become

City of Santa Cruz • 2017 Climate Adaptation Plan Update

30

DRAFT

Chapter 3

Vulnerability Assessment

vulnerable to the combined impacts of SLR. The designation of assets/areas as “SV” in Table 2
indicates that the asset or area is located in a socially vulnerable census block group.
TABLE 2: SPECIFIC ASSETS PROJECTED TO BE VULNERABLE TO SEA LEVEL RISE 12

ASSET/AREA

TYPE

COASTAL HAZARD
IMPACT

IMPACT
THRESHOLD

Coastal Trail

Erosion

2060

Salt Water Supply System

Erosion

2060

Park, Visitor Serving

Erosion

2060

Road

Erosion

2030

Homes

Erosion

2060

Road — Isolated sections

Erosion

2030

Bethany Curve Greenway

Coastal Storm Flooding

2030

Pocket Beaches

Rising Tides

2060

Homes — Areas without
armor

Erosion

2060

Homes along Bethany
Curve

Coastal Storm Flooding

2060

Bike and walking path

Erosion

2030

Lighthouse

Erosion

2060

Wharf Entrance

Road

Erosion

2030

Cowell/Main BeachSV

Beach

Erosion
Rising Tides

2030
2060

Road and Visitor Serving

Erosion

2060

Visitor Serving

Coastal Storm Flooding

2030

Road

Erosion

2030

Homes —
Areas without armor

Erosion

2060

Long Marine Lab
Natural Bridges State
Park
DeAnza Trailer ParkSV

West Cliff Drive

Lighthouse Field State
Park

SV

Beach Street

East Cliff Drive

12

An asset vulnerability table has also been prepared by asset type using FEMA’s flood zone maps rather than the
SLR projected hazard zones developed through this analysis. This map and table can be found in Appendix E.
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ASSET/AREA

TYPE

Vulnerability Assessment
COASTAL HAZARD
IMPACT

IMPACT
THRESHOLD

Twin Lakes State Beach

Beach

Erosion

2030

Crow’s Nest & Adjacent
Complex

Commercial

Erosion

2060

Harbor13

Parking and visitor serving

Coastal Storm Flooding

2060

Beach Flats ClinicSV

Clinic

Coastal Storm Flooding
Rising Tides (managed)

2060
2100

Habitat

Rising Tides (managed)

2030

Trails

Rising Tides (managed)
Coastal Storm Flood
(managed)

2060
2060

Wastewater Treatment

Rising Tides (managed)
Coastal Storm Flood
(managed)

2100
2100

Neary LagoonSV

Figures 10 and 11 quantify the number of buildings and feet of roadway, respectively, that are
projected to be vulnerable to the combined SLR hazards. Electricity, natural gas and other
utilities are excluded from the analysis. Appendix D includes details on impacted assets
disaggregated by the three specific SLR impacts of coastal storm flooding, rising tides and
erosion. It is important to note that a large number of assets are out of harm’s way due to
management or protective infrastructure; it is assumed that infrastructure in place to manage or
protect assets must be upgraded and maintained in order to provide protection as noted in Figures
11 and 12.

13

Between draft and final CAP Update adoption, staff will strive to answer the question of what happens to the
Harbor when jetties are overtopped by storm surge. Will large storm surge deposit additional sand in the Harbor
entrance and could a large storm surge enter the Harbor?
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FIGURE 11: NUMBER OF BUILDINGS VULNERABLE TO COMBINED SLR HAZARDS
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FIGURE 12: FEET OF ROADWAY VULNERABLE TO COMBINED SLR HAZARDS

Table 3 summarizes which City facilities are projected to be vulnerable, managed, or protected
from specific SLR impacts over the study time horizons.
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TABLE 3: CITY FACILITIES PROJECTED TO BE VULNERABLE TO SEA LEVEL RISE

Key: Vulnerable
FACILITY
Beach Flats Clinic

Managed
2030 mid

Protected
2060 high
Coastal Storm

2100 high
Rising Tides

Police Department

Coastal Storm

Wastewater Plant

Rising Tides
Coastal Storm

Potential Economic Impacts of Sea Level Rise
It is important to emphasize that the economic impacts of sea level rise represents only the
present day valuation of current (2016) property and infrastructure assets that are vulnerable. It
does not include inflated costs, changes in land use, or the value of power system infrastructure,
ecosystem services, recreation and tourism, etc. Currently $136 million in property and
infrastructure are vulnerable to the combined hazards of coastal climate change within the City
of Santa Cruz (Table 4). A significant number of properties are currently being protected from
flooding and storm damage by a substantial set of structures including levees, storm drains,
pump stations, and sea walls.
By 2030, the total value of vulnerable properties and infrastructure (not protected behind current
structures) increases to $148 million. By 2030, $22 million (17% of the total value of vulnerable
properties) in residential properties are at risk. About $44 million in commercial properties alone
(34% of the total value of vulnerable properties) are vulnerable to 2030 hazards. More than half
of the total property value at risk in 2030 is public property and infrastructure totaling over $64
million. This estimate does not include the Wastewater Treatment Plant.
The value of vulnerable property and infrastructure within the 2060 coastal climate hazard zone
increases to over $622 million assuming that existing coastal armoring is replaced and new
structures are constructed to protect against the hazards of sea level rise. In a comparative
scenario, the value of vulnerable property and infrastructure within the 2060 coastal climate
hazard zone is just over $1 billion if it assumed that existing coastal armoring is not replaced and
new structures are not constructed to protect against the hazards of sea level rise. To note, in
2060, vulnerable property and infrastructure at risk is valued at over $33 million and consists of
public buildings, roads and utilities.
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TABLE 4: CUMULATIVE VULNERABLE ASSET VALUATION FOR VARIOUS TIME HORIZONS

ASSET

VALUE
PER UNIT

2010
WITH
ARMOR

2030
WITH
ARMOR

2060
WITH
ARMOR

2060
NO
ARMOR

Buildings and Structures
Residential

$960,000

$22,080,000

$26,880,000

$204,480,000

$437,760,000

Commercial

$2,600,000

$44,200,000

$49,400,000

$140,400,000

$218,400,000

Public

$4,000,000

$40,000,000

$40,000,000

$88,000,000

$108,000,000

Specific Municipal
structures

$0

$24,288,000

$24,288,000

$140,653,100

$140,653,100

$130,568,000

$140,568,000

$573,533,100

$904,813,100

$

$

$

$

Roads

$500

$1,193,500

$1,548,000

$13,790,000

Highway

$4,000

$0

$0

Rail

$237

$255,200

$293,900

$857,900

$1,854,300

$1,448,700

$1,841,900

$14,647,900

$35,851,800

Valuation of vulnerable properties
Parks14
Parklands
Transportation

Transportation infrastructure value

$33,969,500
$28,000

Water and Utility Infrastructure15
Storm Drain pipeline

$600

$1,619,400

$1,893,600

$8,469,600

$19,870,200

Wastewater pipeline

$400

$1,250,800

$1,500,000

$7,482,000

$17,705,200

Drinking Water
pipeline

$610

$1,724,500

$2,376,000

$17,497,200

$43,070,000

Utility Infrastructure value

$4,595,000

$5,770,000

$33,449,000

$80,645,700

Total Combined
Infrastructure Asset Value

$136,611,000

$148,179,000

$615,542,700

$1,021,311,000

Many of the properties at risk during future time horizons are vulnerable to multiple hazards
(i.e., erosion and coastal flooding). Depending on the engineering complexity and costs of

14

The value of vulnerable parks will be determined between the draft and final CAP Update adoption.
Infrastructure costs are: $600/ft for storm drains/pipes, $400/ft for sewer, $610/ft for water, $280/linear ft for
roads. Impacts of road and utility infrastructure were only tallied for erosion impacts (temporary flooding was
assumed to pose little in replacement costs).

15
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replacing coastal protection structures, protecting all vulnerable properties is likely cost
prohibitive.
A cost-benefit analysis must be undertaken by the City to evaluate adaptation options, which
may include a managed retreat strategy for some public and private infrastructure, as well as
evaluating coastal armoring and additional flood protection measures.
As an example, very preliminary 2017 cost estimates for a new 2.8 mile West Cliff Drive could
cost as much as $145 million to construct, based on high estimates, and the cost for new
revetment or armoring that would protect private homes within the hazard zone could cost $36
million.
This vulnerability study does not include estimated costs of other flood or infrastructure
measures that might be considered as part of a broader City-wide strategy. All of these
alternatives would need to include a thorough environmental analysis for potential impacts.
This preliminary economic evaluation highlights the need for constructive discussions between
city decision makers, residents, and private property owners to establish protection and
adaptation policies that fairly allocate costs and weigh public and private property concerns
equitably.
A more comprehensive economic analysis that accounts for relative scale of property damage for
each projected hazard (i.e. temporarily flooded or total loss of property) is possible with the
current data but is beyond the scope of this study. Using the compiled hazard and vulnerability
data generated by this project, coastal armor construction costs and the secondary environmental
and economic impacts resulting from constructed structures, one can compare relocation costs
and losses associated with abandoning vulnerable structures. These data can inform temporal
cost/benefit/consequence scenarios for each section of coastline and time horizon.
NON-SEA LEVEL RISE IMPACTS OF CLIMATE CHANGE
Increased wildfire threat
Wildland/urban interface fires are a significant threat to the City of Santa Cruz. Climate change
impacts through increased temperatures and changing precipitation patterns (shorter more severe
winters and prolonged, hotter, dryer summers) will exacerbate the risk of wildfires and decrease
the fire return frequency.16 For example, models suggest temperature rise under the moderate
warming scenario, increases risk of large wildfires in California by up to 55 percent, twice the
estimated risk if temperatures remain in the lower warming range.17

12

Mann, Michael L., et al. “Incorporating Anthropogenic Influences into Fire Probability Models: Effects of Human
Activity and Climate Change on Fire Activity in California.” PLOS ONE, Public Library of Science, 28 Apr. 2016.
17
Cal_Adapt. “Exploring California's Climate Change Research.” Accessed August 17, 2017.
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Within the City of Santa
Cruz there are five
wildland/urban interface
areas including three that
are designated as mutual
threat zones as illustrated
in Figure 12. Mutual
threat zones are those
areas where a wildfire
would threaten property
within the Santa Cruz fire
protection district as well
as property covered by
another fire protection
service. Between 2015
and 2017 about 3 acres
were lost to wildfire.
According to Fire
Department staff, fires
FIGURE 13: URBAN/WILDLAND FIRE HAZARD AREAS
cost Californians $60
annually per person.
Also according to Cal-Adapt, the annual average area burned by wildfires in Santa Cruz is
projected to increase between the historical time period (1961 – 1990) from 78 acres to 87.2 to
91.2 acres in the projected time horizon (2070 to 2099), depending on the emissions scenario,
assuming a moderate population increase.
For major emergencies that require more resources than can be provided by a single agency, the
City of Santa Cruz, Santa Cruz County, University of California at Santa Cruz and the State of
California have an extensive mutual aid and emergency coordination system. Developed and
managed in cooperation with the Governor's Office of Emergency Services (CalOES), this
system allows departments and districts to share personnel and equipment as needed to address
and control emergencies.
Wildland fires present a risk to open space areas within the City of Santa Cruz and adjacent to
residential homes — the urban interface. It should also be noted that there are City of Santa Cruz
water service areas and water infrastructure areas located outside the City limits and they are also
potentially threatened by wildland fires.
Drought
Santa Cruz does not import external water supplies. The amount of water available from local
sources changes from year to year as a function of rainfall and runoff. The San Lorenzo River
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provides the largest portion of the City’s water and Loch Lomond Reservoir is the primary
storage reservoir.
Climate change can significantly alter precipitation patterns affecting the quantity, quality, and
distribution of water available to the City. Reduction in precipitation is the primary concern,
directly reducing our water supply. Other factors such as predicted increases to the intensity
winter precipitation can result in higher runoff, decreased percolation, and lower summer base
flows. High intensity rainfall over short periods decreases the time window during which water
can be diverted from streams and reduces aquifer recharge. High sediment loads associated with
elevated winter flows can also limit diversions and impact pumping and treatment operations.
This in turn impacts water storage capability and availability during the long dry season. Tree fall
and landslides associated with extreme weather events frequently damage water distribution
infrastructure which can cause interruption of water services to residents.
Ocean acidification
Ocean acidification has been identified as a future climate change impact concern for Santa
Cruz. It is progressively affecting the structure and function of entire ecosystems and is a threat
to the local economy, particularly the shellfish and fisheries sectors. Ocean acidification is
further described in the 2011 Vulnerability Study. The scientific community has limited
understanding of ocean acidification impacts, yet local and other researchers continue to monitor
and evaluate them in the Monterey Bay National Marine Sanctuary.
Salt water intrusion
Rising sea levels will increase salinity in estuaries, wetlands, and groundwater aquifers.
Saltwater intrusion can threaten the quality and reliability of the major fresh water supplies such
as that pumped from the southern edge of the Sacramento/San Joaquin River Delta.18
Local impacts are less understood but no less severe. Some City ground wells that could be
impacted through a combination of SLR, diminished surface flows and lowered aquifer levels.
Salt water intrusion can raise coastal groundwater levels and lead to localized flooding, infiltrate
storm drain systems, and require additional pumping including those along the lower San
Lorenzo River. While there is no evidence of this condition in the City, saltwater intrusion can
also adversely impact vegetation, trees and any coastal agriculture.
Changing temperatures
According to most recent Cal-Adapt projections14, overall temperatures are expected to continue
to rise throughout the century. By aggregating and averaging downscaled global climate models,
scientists predict a temperature increase of between 5.2 and 8.3 degrees Fahrenheit between the
historical time period (1961 to 1990) and projected time period (2070 to 2099) in our area. This

18

Cal_Adapt. “Exploring California's Climate Change Research.” Accessed August 17, 2017.
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suggests that average overall temperature could shift from the historical average of 61.9 degrees
Fahrenheit to 67 (under the low emissions scenario) or 70.1 degrees Fahrenheit (under the high
emissions scenario) for the 2070 to 2099 time period. These projections differ depending on the
time of year and type of measurement (highs vs. lows), all of which have different potential
effects of water use and availability, energy demand, human and environmental health, fire risk,
and agricultural production.
As temperatures rise there will be a direct impact on the water supply, proliferation of pests,
potential outbreak of diseases and overall quality and quantity of produce.19 Heat waves are
associated with increased mortality rates and disproportionately affect older persons. This is
compounded by shifting demographics to an aging population. Increased temperatures can also
lead to increase energy consumption for climate control and refrigeration. Maintaining a healthy
tree canopy and other vegetation can help buffer rising temperatures.
Food and fuel/energy availability
As the impacts of climate change intensify, food and
energy availability will become more important.
While no community food assessment comparing
food availability across neighborhoods has been
conducted, it is clear that community gardens,
personal gardens and local agriculture feed many in
our community.

FIGURE 14: LOCAL FARMERS' MARKET
PRODUCE

Maintaining access to locally produced food is of
high importance. The community is fortunate to have abundant local and frequently organic,
food producers within Santa Cruz County. Regional climate and soils are conducive to a wide
range of crops. The City and County have several local farmers’ markets and many supermarkets
in the area feature local produce. A community goal of “buying local” supports local farmers and
producers so that they are able to continue farming, creating the opportunity for long term food
availability and reduced fuel consumption in transport of foods. The City recognizes that
supporting our local food producers contributes to the economic vitality of our community as
well as its long term sustainability.
Increased temperatures and decreased water availability stress food production system including
farm workers, creating an environmental justice issue. Climate change may require adaptive
measures to protect workers and crops from high heat and ensure access to high quality locally
produced food.

19

Cal_Adapt. “Exploring California's Climate Change Research.” Accessed August 17, 2017.
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Also, with increasing temperatures, the energy grid will continue to be strained by its users’
cooling needs. Without action, this stress creates an unreliable power source. The City recognizes
it needs to continue to find ways to reduce imported energy consumption and support efforts in
the private sector to do the same through energy conservation and distributed, local renewable
energy generation.
Impacts to Ecosystems
Local ecosystems face significant multiple threats from climate change ranging from changes in
water, temperature, fire frequency, disease, phenology, range shifts, food web disruptions,
reduction in buffering capacity, and extinction risks. Flooding and erosion from sea level rise
could convert coastal habitats to be converted from on type to another and generally reduce the
amount of nearshore habitat, such as sandy beaches and rocky intertidal areas.20 A complete
review of these impacts is beyond the scope of the CAP Update but is recommended to be
undertaken.
Healthy ecosystems generally exhibit high biodiversity and have ecological redundancy. They
provide valuable ecosystem services that benefit crop production, water systems, and moderate
heat, reduce disease, reduce flooding, offer recreation and enhance public wellbeing. Ecological
resiliency is best promoted through an ecosystems approach, which relies on preserving core
ecosystem components rather than focusing on single species. “... Such ecosystem-based
approaches are thereby not simply about saving ecosystems, but rather about using ecosystems to
help “save” people and the resources on which they depend.”21 Since ecosystems and their
component species do not recognize political boarders, integration of local, regional, statewide,
and federal efforts are important in increase ecosystem resiliency. Some ecological changes will
require follow up restoration to backfill vacancies in the landscape; this process requires the
practice of ecological restoration.
Coastal Visitor Shift
Human behavior patterns change in response to temperature and more broadly, weather patterns.
Populations continue to migrate coastward and the greater Bay Area is no exception. The Bay
Area is a large and growing population center. The inland region of the Bay Area has high
temperatures while the adjacent coast, including Santa Cruz, has much more moderate
temperatures. This differential is forecasted to become greater and will promote increased coastal
visitorship. Unfortunately Santa Cruz currently lacks public infrastructure (law enforcement,
restrooms, parking, and transportation) to handle this increase. Significant investment in public
and private infrastructure will be necessary to accommodate this increase visitor ship.
Furthermore, coastal communities lack fiscal resources to support additional infrastructure. The

20
21

California Coastal Commission. 2016. Santa Cruz County Coastal Zone Fact Sheet.
Burgiel, Stanley W., and Adrianna A. Muir. “Invasive Species, Climate Change and Ecosystem-Based Adaptation:
Addressing Multiple Drivers of Global Change.” Global Invasive Species Programme (GISP), Sept. 2010.
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Santa Cruz community will need to seek economic solutions that spread the cost burden across
the California and National scales.

SOCIAL VULNERABILITY
The objective of the Social Vulnerability to Climate Change Hazards Assessment was to evaluate
the geographic scale and drivers of social vulnerability. Taking place at the city block group
level, several local indicators were compiled to form a social vulnerability score for each block
group. The indicators of social vulnerability include 1) an income below the median income
(based on HUD home income limits), 2) elderly (>65 years of age), 3) language limitations, 4)
disability, and 5) crime incidence (violent and property crimes). The methodology used to
determine social vulnerability scores for each city block group is contained in Appendix E.22
Figure 14 displays the results of the social vulnerability scoring and is followed by descriptions
of the six blocks determined to be highly social vulnerable.

1

2

3

1
6

5

4

FIGURE 15: SOCIAL VULNERABILITY SCORES BY CITY BLOCK GROUP

22

Appendix E also contains maps of the individual social vulnerability indicator scores.
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High Social Vulnerability Block Group Descriptions
1=
Lower Ocean (San Lorenzo River to Branciforte; Water to Soquel)
2=
Lower Soquel (Ocean to Seabright; Water to Broadway)
3=
Seabright (Water to Windham; Frederick to Seabright)
4=
Beach Hill (Beach to Front/San Lorenzo River, Riverside)
5=
Downtown/South of Laurel (Soquel to Laurel including Front, Pacific, Cedar; Laurel to
West Cliff until Chestnut)
6=
Laurel and Neary Lagoon (Chestnut to California; Bay to Laurel)
Figure 15 illustrates the individual social vulnerability score for the six high social vulnerable
block groups as well as the driving indicators of social vulnerability that contribute to these
blocks’ high scores.
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FIGURE 116: HIGH SOCIAL VULNERABILITY BLOCK SCORES AND INDICATORS

For example, the most socially vulnerable block group, group 6 at Laurel and Neary Lagoon,
scores highest due to the highest possible scores for number or elderly persons, persons with a
disability, low incomes and language limitation indicators yet has a relatively low crime
incidence score in comparison to the other block groups. .
Figure 15 is useful when the natural hazard zones are overlain onto the social vulnerability map
as the community is better able to plan and implement adaptation strategies that address both
infrastructure assets and the drivers of social vulnerability. For example, Figure 16 overlays the
combined SLR impact hazard zones on the social vulnerability scoring. Figure 16, illustrates
increased flooding and erosion in highly vulnerable Block groups 4, 5 and 6 primarily, and
flooding in Block group 1 to a lesser degree. In Block groups 4, 5 and 6 language limitations are
driving vulnerability. Based on the area demographics, any efforts to educate, inform, and alert
residents about flooding in this area needs to be provided in languages other than English. The
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analysis further indicates that low incomes and high incidence of disability also drive social
vulnerability in Blocks 4, 5 and 6.

FIGURE 17: VULNERABILITY SCORES AND COMBINED SEA LEVEL RISE HAZARDS (2030 AND 2060) 23

Vulnerability scores were also overlain with fire hazard areas (Figure 17) and tsunami planning
areas (Figure 18) and reveal similar results as the combined SLR hazard areas. Notably, high
social vulnerability in Block group 6 coincides with the fire hazard zone where incidence of
elderly persons, persons with a disability, low incomes and language limitation indicators are
driving factors. Special attention by the Fire Department is warranted in these areas. Similarly to
the combined SLR hazard zone, high social vulnerability also coincides with tsunami planning
areas in Block groups 4, 5 and 6 and to a lesser degree in Block group1.

23

This map will be updated to remove flooded areas managed or protected by existing infrastructure in final draft.
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FIGURE 18: VULNERABILITY SCORES AND FIRE HAZARDS (2030 ONLY)

FIGURE 19: VULNERABILITY SCORES AND TSUNAMI PLANNING AREAS (2030 ONLY)
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In Chapter 4, planning of the adaptation strategy has been modified to include consideration of
social vulnerability. Individual strategies reference where and how social vulnerability can be
addressed. One high priority post CAP Update project will be to design and implement a robust
outreach campaign on climate adaptation planning targeting socially vulnerable populations as
indicated by this assessment.
SUMMARY OF POTENTIAL IMPACTS
The climate change vulnerability assessment reviews in more detail the potential hazards faced
by the community as a result of climate change, including extreme storm events, drought,
flooding, increased wildfire threat, ocean acidification, salt water intrusion and temperature
change. The Social Vulnerability Assessment enables more tailored planning and response to the
potential SLR and non-SLR hazards to those where risk is confounded by extrinsic factors. The
updated Adaptation Strategy (see Chapter 4) enumerates the goals, objectives and strategies
identified to respond to those threats.
This assessment identifies a number of potential risks and vulnerabilities that threaten our
community as the result of climate change, but the timeframe of these impacts is uncertain.
Regardless of this uncertainty, building resilience into policies, projects, programs and
infrastructure is good government. This CAP Update is also an opportunity for City leaders to
share this information with the community and to assist residents and businesses in preparing for
potential climate change impacts. A comprehensive outreach campaign is a critical next step
identified which the City is actively seeking resources to complete.
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CHAPTER 4
ADAPTATION STRATEGIES
BUILDING RESILIENCY AND PREPARING FOR IMPACTS
The City of Santa Cruz endeavors to be a climate resilient community preparing for potential
impacts of climate change, while preserving the diversity and quality of its natural and built
environments. The community strives to offer excellent cultural and community services as well
as to protect, preserve and improve infrastructure, community safety and emergency
preparedness. The 2011 Climate Adaptation Plan sought to build short and long term resilience
into policies, programs, projects and infrastructure. The 2011 Plan focused on evaluation and
resilience of City-owned structures, particularly those identified as critical facilities. It also
encourages the establishment of standards to encourage private property owners to consider
incorporating resilience planning as a part of the development process for their own properties in
order to reduce the impacts of climate change. This 2017 CAP Update builds on the previous
plan by updating climate change science into resiliency and preparedness,
Adaptation planning does not stop at the City limits
The City is actively engaged with local, regional, state, and federal organizations to stay
informed of the best available scientific data on potential climate change impacts, to
collaboratively work towards meeting the City’s objective of being a climate resilient community
and protect the quality of its natural and built environments. City staff participate on the steering
committee for the Central Coast Climate Collaborative, launched in August 2017. City staff
currently participate in the Monterey Bay Regional Climate Action Compact, facilitate its
Intergovernmental Subcommittee, and regularly engage with the National Marine Sanctuary,
Center for Ocean Solutions, California Coastal Conservancy, the International Council for Local
Environmental Initiatives, along with representatives from local governments.
This CAP Update focuses on potential strategies that might be implemented to reduce or avoid
impacts of climate change. Despite uncertainty in range of climate change impacts, the
community can achieve more climate resiliency and minimize damage by making informed
policy, wise land use decisions, structural improvements on existing buildings, and maintaining
ongoing programs such as vegetation management in wildland/urban interface areas. The city
and collective community can also build resilience by engaging residents in dialog on and
solutions to climate related impacts.
Adaptation strategies already undertaken
The City has implemented or is in the process of implementing a number of actions that will
build resilience to the impacts of climate change. The City continues to work with the US Army
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Corps of Engineers (USACE) to enhance the San Lorenzo River levee24. The City’s former
Water Supply Advisory Committee (WASC) and other regional water agencies evaluated water
supply alternatives in 2014-2015 and the Water Department is currently implementing the
strategy for supply augmentation as recommended by the WASC. The Water Department
completed reconstruction of the Bay Street Reservoir Facility (Bay Reservoir Tanks Project),
providing up to three days of water during an emergency, and recently outfitted one tank with
solar photovoltaics, further enhancing the City’s resilience to natural hazards. Moreover, the City
continues to make investments in energy efficiency and renewable energy and joined a
community choice energy program, all aimed at bolstering energy independence and reliability.
The City has undertaken a sea level rise and social vulnerability assessment as presented herein.
Most of the bridges that have been damaged by or have exacerbated flooding in the past have
also been replaced25. The Highway 1 Bridge is the last bridge in the City that requires full
replacement due to the center span impacting the hydraulics of the river and obstructing debris
during flood flows. The Fire Department continues its efforts to minimize risk to the City within
the wildland/urban interface through both targeted and ongoing programs delineated in the 2017
LHMP Update. Over FY18, the City will be completing a grant funded urban tree inventory and
increasing tree canopy by planting 500 trees in addition to those planted in an normal year. City
and nonprofit groups continue to complete coastal restoration projects. A full list of the strategies
identified in the 2011 Climate Adaptation Plan, progress on those strategies and other projects
already completed or currently underway are available in Appendix H.
GOALS, OBJECTIVES AND STRATEGIES
Goals are general guidelines that explain what is to be achieved. They are broad-based, longterm, policy statements, and represent global visions. Goals help define the benefits that the plan
is trying to achieve. The success of this Climate Adaptation Plan will be measured by the degree
to which its goals are accomplished to yield actual climate impact risk reductions. To that end,
the City must develop and implement a quantitative evaluation program to effectively measure
efficacy.
Overarching Strategic Goals for the City of Santa Cruz
In 2017, the City Council developed a strategic two-year work plan for the 2018–2019 fiscal
years under a set of guiding principles that includes protecting our unique setting, our natural and
established open space, and the sustainable use of our natural resources. In addition, the work
plan identifies strategic goals for the community around housing, public safety and well-being,
24

Currently the Public Works department is working with USACE to reevaluate the hydraulics of the project after
50 years of operation, including sediment transport as the USACE prepares to turn the project over to the City. The
City has designed a sediment deposition reduction project in the river to yield more flood carrying capacity without
the need for frequent dredging.
25
Initial evaluation by the Public Works department indicated that SLR did not have a significant impact on the
river flow levels moving upstream. However, with new information on flooding and the projected contribution from
sea level rise, bridges will need to be reevaluated for functional integrity.
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and infrastructure. City Council’s strategic two-year work plan (FY 18 and FY 19) informs and
supports the goals and objectives presented in this Climate Adaptation Plan Update. Moreover
this CAP Update is included in the City Council work plan as a featured Programs and
Operations Spotlight focus area.
Climate Adaptation Plan Goals
The City has retained the adaptation goals defined in the 2011 Climate Adaptation Plan as:
1. Protect the unique character, scenic beauty and culture in the natural and built
environment from being compromised by climate change impacts
2. Support initiatives, legislation, and actions to respond to climate change
3. Build resilience into all programs, polices and infrastructure
4. Encourage climate change resilience planning and strategies in private companies,
institutions, and systems essential to a functioning City of Santa Cruz
5. Support initiatives, legislation and strategies for reducing and responding to
climate change
6. Encourage community involvement and public-private partnerships to respond
to potential climate impacts.
7. Ensure that Santa Cruz remains a safe, healthy and attractive place with a
high quality of life for its residents, businesses and visitors
Objectives
In the 2011 Climate Adaptation Plan development, the Climate Adaptation Team selected
objectives to meet multiple goals. The objectives were also used to help establish priorities. The
following list of objectives was developed for the 2017 CAP Update. Each is followed by direct
general actions taken or recommended to support the achievement of the objectives:
1.

2.

Consider potential climate change impacts in planning and decision making
processes.
a. A proposal was made to the Finance Department for the capital improvement
project (CIP) lists to identify projects that support or implement Climate
Adaptation Plan Update goals.
b. A proposal was made to City Manager’s Office to modify the standard City
Council Agenda report template to require inclusion of a statement on how the
project or program supports or addresses CAP Update goals.26 For example, for
CIP projects that are located in climate hazard zones, staff will describe how they
will be resilient to the projected risks for the life of the structure.
Coordinate adaptation planning with other land use plans, including General Plan,
Local Coastal Plan and zoning land use codes.

26

The City of San Francisco’s Guidance for Incorporating Sea Level Rise into Capital Planning and Sea Level Rise
Checklist serve as excellent reference resources in the development of the City of Santa Cruz’ policies and practices.
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a. The Local Coastal Plan Update is underway and the Planning Department staff is
ensuring coordination between efforts. Coordinate with California Coastal
Commission on the City’s LCP update.
b. Planning and Building staff have discussed augmenting energy efficiency and
renewable energy strategies with the City’s Green Building Program and should
consider including climate adaptation as well.
c. City staff should continue to participate in regional coastal sea level rise planning
efforts.
Collaborate with others to raise awareness about climate change impacts
a. The City’s Community Climate Action Task Force has recently formed a Climate
Adaptation subcommittee that is likely to participate in the planned public
outreach campaign.
b. The City’s Sustainability and Climate Action Coordinator makes regular
presentations to community groups, education institutions, and other local
government agencies.
Seek opportunities to inform the community on potential climate change impacts.
a. The City is seeking resources to conduct a broad public outreach campaign
starting in the late Fall of 2017.
b. The City has a “Shrinking Beaches” event planned for World Ocean Day in
June, 2018.
c. The City has and will support and participate in public events that incorporate
hands on adaptation projects.
d. The City has and will work with partners to integrate climate change adaption
education in schools.
Incorporate ongoing monitoring processes to inform decisions.
a. The City will develop a quantitative evaluation program to effectively measure
efficacy. A proposal has been made to present an annual climate adaptation
progress review to City Council (similar to the City’s Sustainability and Climate
Action Coordinator’s annual climate action plan progress update).
Seek opportunities to develop an environmentally sustainable economy.
a. The City is in the process of developing its own socially and environmentally
responsible business practices policy including an environmentally preferable
purchasing policy.
Continue Green House Gas (GHG) mitigation efforts.
a. The City continues to work toward achieving its 2020 greenhouse gas emissions
target and continues to evaluate and implement other opportunities to bring
operations toward carbon neutrality.
Minimize impacts of future SLR.
a. The City invested in its first SLR vulnerability assessment, using a best-science,
metric driven process to consider climate adaptation options.
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b. Adopt policy that provides for coastal ecological restoration following retreat
actions.
Maintain and add to the city’s urban tree canopy and increase tree diversity
within urbanized areas.
a. The City was awarded a 2017 CalFIRE Cal FIRE grant, which will enable 500
additional trees to be planted in addition to the 300 annually planted in a normal
year.
Support protection of the Monterey Bay Marine Sanctuary.
a. The City has enacted policies such as the plastic bag ban, biofiltration of runoff,
coastal restoration, and others along with sustained engagement in working
groups actively seek to protect the Bay.

IDENTIFICATION AND ANALYSIS OF ADAPTATION STRATEGIES
In support of the enumerated goals and objectives, the City of Santa Cruz has identified a
number of potential climate adaptation Strategies. The strategies were developed through an
inclusive departmental and community process. The process included input from, and
collaboration, with:









The Climate Adaptation Team
Employee Sustainability Team
Department Heads
Scientific advisors
Transportation and Public Works Commission
Planning Commission
Downtown Commission
Interested community members via online survey responses on past LHMP and CAP

The following potential Strategies were selected as most beneficial for the City of Santa Cruz
and represent the highest priority adaptation strategies identified. Each of these Strategies meets
an objective or goal listed in the City of Santa Cruz Climate Adaptation Strategy (Chapter 3).
These Strategies are not meant to be exhaustive but rather to provide a framework upon which to
make current and future decisions to and provide each department with a role in climate
adaptation and a baseline of strategies backed by a planning process that is consistent with the
goals, objectives and capabilities of the City. City departments created and edited the list based
on review of the SLR and Social Vulnerability Assessments. Some identified strategies were
combined to remove repetition.
Prioritization of Strategies
Table 6 contains a list of strategies based on the Vulnerability Studies completed in 2011 and
2017. These are adaptation strategies that could be undertaken to reduce potential losses or
damages to people or property as a result of climate change impacts. The Climate Adaptation
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Team and employee Sustainability Team met and discussed priorities based on risks identified
and potential losses as a result of those risks, reviewed in relation to funding, ability to
implement, and consistency with other plans. To aid in the prioritization process, Department
Heads applied the FEMA-recommended STAPLEE method to evaluate costs in relation to
benefits of implementing a particular strategy over another. A description of the STAPLEE
indicator criteria, the results of the prioritization process comparing 2011 and 2017, and detailed
descriptions for each strategy (including time horizon, status of proposed and ongoing activities
for pre-2030 strategies, and other required resources and stakeholders) are contained in Appendix
D. In the summer of 2017, City staff, Council, Commissions and community members had
several opportunities to review draft Strategy prioritization and to comment on the strategy items
as well as other parts of the Plan.

Identfy Risks and
Vulnerabilities

Evaluate
and
Learn

COMMUNITY
ENGAGEMENT

Incorporate latest
climate science into
ongoing planning

Develop, Prioritize
and Implement
Actions

Evaluate Actions
and Update
Annually

FIGURE 19: CLIMATE ADAPTATION PLANNING CYCLE

The strategies compiled through this process are contained in Table 6. Strategies that address
climate impacts with the highest risk to the community, primarily SLR and extreme storm events
as well as wildfire potential received higher priority rankings. The City will pursue
implementation of these strategies to meet Goals set out above. City staff is seeking funding for a
cost-benefit analysis to inform implementation. Strategies, along with initial suggestions for
implementation, identification of lead departments in the City, preliminary estimates of resources
required and timeline, are detailed in Appendix G. The priorities are three-tiered; however, the
listing within each tier is not indicative of relative importance within that listing category.
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Symbols denote changes () from 2011 indicator assignments Yes, No or Maybe, (Y, N or M)
and (+) when a new action was added for 2017.

+


Political

Legal

Economical

Environmental

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

M

Y

N

Y

Y

N

N

N

Y

Y

Very
High

Planning

Y

Y

Y

Y

Y

Y

Very
High

Public
Works

Y

M

M

N

N

Y

Very
High

Public
Works

Y

Y

Y

Y

N

N

Very
High

City
Manager

Y

Y

Y

N

Y

Y

Very
High

Public
Works

Y

Y

Y

Y

N

Y

Very
High

Public
Works

Priority

Administrative

PLANNING – VERY HIGH PRIORITY
Increase public awareness,
education, and public outreach in
Y
A-1+
areas with social vulnerabilities that
coincide with hazard zones
Evaluate all related decisions
A-2
Y
through a climate lens
Prepare for potential sea level rise
A-3
M
throughout the City
Identify priority areas for managed
retreat to retain public access and
A-4+ sufficient beach area for recreational N
use; plan to relocate roads and
infrastructure
INFRASTRUCTURE – VERY HIGH PRIORITY
Adopt policies to evaluate limiting
+
A-5 municipal capital improvements that Y
would be at risk
Prioritize public coastal protection
+
A-6 structures for upgrade and
Y
replacement
Upgrade or relocate City buildings,
the Wharf and infrastructure to
A-7 protect and prepare for sea level rise, Y
flooding and storm events occurring
as a result of climate change
Monitor and protect wastewater
A-8 facility from ground water
Y
infiltration
Seal wastewater pipes throughout
A-9
Y
system

Technical

Social

Strategies

Lead Department

TABLE 5: 2017 PRIORITIZED CLIMATE ADAPTATION STRATEGIES

Very
high

City
Manager

Very
High
Very
High

City
Manager
City
Manager

These strategies were added in the 2017 CAP Update
These criteria scores were changed from 2011 Climate Adaptation Plan strategy prioritization
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Seal pump gallery at Wastewater
Treatment Facility

Y

Y

Y

Y

Y

Y

Y

A-11

Monitor all pumping station sites

Y

Y

Y

Y

Y

Y

Y

Storm drain pump station upgrades

Y

Y

Y

Y

Y

Y

Y

Replace Highway 1 Bridge

Y

Y

N

N

Y

Y

Y

Y

Y

N

N

N

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

A12+
A13
A14

Protect downtown and beach area
from San Lorenzo River flooding
Protect adjacent neighborhoods and
Acommercial areas from Branciforte
15
Creek and other stream flooding
WATER – VERY HIGH PRIORITY
A16
A17
A18
A19
A20+

Improve Water Supply Reliability



N



N

Y

Lead Department

Political

A10

Strategies

Priority

Administrative

Adaptation Strategies

Technical
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Very
High
Very
High
Very
high
Very
High
Very
High

Public
Works
Public
Works
Public
Works
Public
Works
Public
Works

Very
High

Public
Works

Very
High

Water



Very
High
Very
High
Very
High
Very
High

Monitor open space/watershed

Y

Y

N

Y

N

N

Y

Conserve and curtail water usage

Y

Y

Y

Y

N

M

Y

N

N

N

N

N

Y

Y

N

N

N

N

M

Y

N

Y

N

N

Y

Very
High

Water

Y

Y

Y

Y

Y

Y

Very
High

Water

N

N

N

N

N

Y

Very
High

Water

Y

Y

Y

Y

Y

Y

Very
high

Fire
Dept.

Protect, redesign or relocate
Y
coastline-related water infrastructure
Improve resiliency to flooding along
M
the Coast (project dependent)
Reduce impacts of creek and/or river
Aflooding to water system
Y
21
infrastructure
Prepare for short-term water
Ashortage and water emergency
Y
22
supply for climate related events
Rehabilitate water system
Ainfrastructure from landslides and
Y
23
erosion
FIRE MANAGEMENT – VERY HIGH PRIORITY
AEstablish and/or maintain
Y
24
cooperative fire agreements
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B-2+

Investigate beach nourishment

Y

N

WATER – HIGH PRIORITY
B-3
Prevent risks from dam failure
Y
Y
Prepare for potential changes in
B-4
Y
Y
water quality due to climate change
ECONOMIC DEVELOPMENT – HIGH PRIORITY
Prepare for new opportunities and
B-5
challenges to tourism and preserve
Y
Y
the industry as an economic base
PLANNING – HIGH PRIORITY
Require setbacks for development
B-6
Y
Y
adjacent to cliffs
Protect natural shoreline processes
B-7
M
Y
from alteration
B-8
Mitigate development in flood plains N
Y
Disseminate flood hazard
B-9
information and encourage
Y
Y
participation in FFIP
FIRE MANAGEMENT – HIGH PRIORITY
Wildfire prevention through
B-10 regulations of new development and Y
Y
development limitations
INFRASTRUCTURE – IMPORTANT
Protect, repair/replace bridges
C-1
N
Y
crossing the San Lorenzo River
FIRE MANAGEMENT – IMPORTANT
Increase vegetation management
efforts and the transition to native
C-2
Y
Y
fire resistant plant communities to
reduce wild land fire potential

Lead Department

Legal

Y

N

N

Y

Very
High

Y

N

Y

N

High

M

N

N

N

N

High

Y

Y

Y

Y

Y

High

Water

N

Y

N

Y

Y

High

Water

M

Y

M

Y

Y

High

Eco.
Dev.

Y

N

N

N

Y

High

Planning

Y

N

N

N

N

High

Planning

N

N

N

N

Y

High

Planning

Y

Y

Y

Y

Y

High

Planning

Y

Y

Y

Y

Y

High

Planning

Y

N

N

N

N

Impt.

Public
Works

Y

Y

Y

Y

Y

Impt.

Fire
Dept.

ECONOMIC DEVELOPMENT – VERY HIGH PRIORITY
AProtection of visitor serving venues
Y
Y
Y
25
and natural resources
INFRASTRUCTURE – HIGH PRIORITY
Engineer a cut off wall to protect
B-1
Y
Y
Y
wastewater treatment facility
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Political

Legal

Economical

Environmental

Priority

Lead Department

Administrative

Y

Y

Y

Y

Y

Y

Y

Impt.

Fire
Dept.

Y

Y

Y

Y

Y

N

Y

Impt.

Fire
Dept.

Y

Y

Y

Y

Y

N

Y

Impt.

P&R

Y

Y

Y

Y

Y

Y

Y

Impt.

P&R

Strategies

Increase public awareness, education
C-3
and enforcement of wild land fire
threat
Increase open space monitoring to
C-4
reduce incidence of human caused
wild land fire
Prevent urban/wild land interface
C-5
fire hazards in parks
PARKS & RECREATION – IMPORTANT
Protect and preserve tree canopy and
C-6
other native coastal vegetation

Adaptation Strategies

Technical

Chapter 4
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Note that Appendix L contains a comparative table of strategies by climate hazard and impact for
both the County of Santa Cruz and the City for reference.
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CHAPTER 5
PLAN MAINTENANCE PROCESS
KEEPING THE CLIMATE ADAPTATION PLAN ACTIVE AND RELEVANT
The maintenance section of this document details the formal process that will ensure that the
City of Santa Cruz Climate Adaptation Plan Update remains an active and relevant document
informed by the best available scientific information. The Climate Adaptation Plan will be
reviewed and evaluated annually and updated every five years. As a part of the monitoring
process the Climate Action Program will incorporate climate science updates across departments,
develop measures of resilience, review implementation of identified strategies, and track either
quantitatively or qualitatively how well the implementation meets the established resilience
goals. The City will continue to invite public participation throughout the plan maintenance and
implementation process. Finally, this chapter explains how the City intends to incorporate the
strategies outlined in this Climate Adaptation Plan Update into existing planning mechanisms
and programs, such as the Climate Action Plan, the General Plan, the Capital Improvement
Program, Local Coastal Program, and other ongoing City policies and programs. The City will
continue to review and update specific strategies as more conclusive scientific data becomes
available; incorporating procedures that allow revisions based on the best available scientific
data to insure that the Plan will remain current and relevant and will contribute to the long term
sustainability and resilience of the City of Santa Cruz.
Evaluation of the Plan
The City Climate Adaptation Team will be tasked with the evaluation of the Climate Adaptation
Plan, staying current with the climate science including participation in regional and state
planning climate adaptation groups, and using those resources incorporating the most recent
available scientific data. This review will include the following:











Summary of climate change impacts that occurred during the year.
Development of measures of resilience to evaluate strategies.
Review of successful strategies identified and implemented.
Review of barriers to targeted strategies identified but not completed.
Re-evaluation of Timelines as information on impacts and funding is updated.
Recommendations for new action items.
Identification of potential new funding options (grant opportunities).
Participation in climate adaptation work groups
Integration of new scientific data including GIS data and mapping used to inform the
Plan.
Review of other planning programs or initiatives within the City that may
be impacted by climate change.
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The Climate Action Program will prepare a formal annual report on the progress of the Climate
Adaptation Plan Update. This report will be used as follows:




Distributed to Department Heads for review.
Posted on the City social media and website at the Climate Adaptation Plan page.
Presented in the form of a council report to the Santa Cruz City Council.

Method and schedule for updating the plan within 5 years
The City of Santa Cruz intends to update the Climate Adaptation Plan in conjunction with the
LHMP on a five-year cycle from the date of initial plan adoption. This cycle may be accelerated
to less than five years based on direction from City Council.
It is not the intent of this update process to start from scratch and develop a new complete hazard
mitigation plan for the City of Santa Cruz. Based on needs identified by the Climate Adaptation
Team, this update will, at a minimum, include the elements below:










The update process will be convened through a Climate Adaptation Team
appointed by the City Manager and will consist of at least one member of
the General Plan Update committee or staff to ensure consistency between plans.
The Vulnerability Study will be reviewed and updated using best available
scientific information and technologies at a minimum of once every three years.
The evaluation of critical structures and mapping will be updated and improved
as funding becomes available.
The proposed action items will be reviewed and revised to account for any strategies
completed, dropped, or changed and to account for changes in risk assessment or new
City policies identified under other planning mechanisms, as appropriate.
The draft update will be sent to appropriate agencies for comment.
The public will be given an opportunity to comment prior to adoption.
The Santa Cruz City Council will adopt the updated plan.

Implementation through existing programs
The effectiveness of the City’s LHMP including the CAP Update is dependent upon the
incorporation of the outlined action items into existing City plans, policies, and programs. The
CAP Update includes a range of action items that, if implemented, would reduce loss from
potential climate change impacts in the City of Santa Cruz. Together, the action items in the CAP
Update provide the framework for decision makers in building a more resilient community based
on the best available climate science information. The Climate Adaptation Team has prioritized
the plan’s goals and identified strategies that may be implemented (resources permitting) through
existing plans, policies, and programs.
In 2016, the City Manager’s Office assumed responsibility for overseeing the CAP’s update,
implementation and maintenance through the City’s existing Climate Action Program. The
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Deputy City Manager or appointee will assume lead responsibility for facilitating Climate
Adaptation implementation and maintenance meetings. Although the City Manager’s Office will
have primary department responsibility for review, coordination, and promotion; plan
implementation and evaluation will be a shared responsibility among all departments identified
as the lead departments in the Climate Adaptation Plan Update. The City Manager’s Office with
input from Public Works and the Planning Department will continue to work closely with the
City’s Office of Emergency Services Analyst to ensure consistency in Plans during updates.
Planning mechanisms for incorporating the requirements of the Plan.
The information on risks, vulnerabilities and potential adaptation strategies contained in this plan
is based on the best information and technology available to the Climate Adaptation Team at the
time the Climate Adaptation Plan was prepared. As previously stated, the City’s General Plan is
considered to be an integral part of this plan. The City views the General Plan, the LHMP, the
adopted Climate Action Plan and the adopted Climate Adaptation Plan along with subsequent
updates as complementary documents that work together to achieve the ultimate goal of the
reduction of risk exposure and increased resilience to the citizens of Santa Cruz. Many of the
recommended action items in this Plan are also recommended by the General Plan, the Urban
Water Management Plan, The Fire Department Strategic Plan, The Capital Improvement
Program and other adopted plans. Accordingly, the City will continue to coordinate the
recommendations of the Climate Adaptation Plan with other planning processes and programs
including the following:












Emergency Operations Plan
General Plan Update
Local Coastal Plan Update
Capital Improvement Program
City of Santa Cruz Municipal Code
Community design guidelines
Water-conservation guidelines
Storm Water Management Program
Fire Department Strategic Plan
Fire Prevention Plan
Parks Master Plan (currently in draft format)

Many strategies do not need to be implemented through regulation. Instead, these items can be
implemented through upgrades to infrastructure, updates to policies and programs, creation of
educational programs, continued interdepartmental and interagency coordination, incentives, and
improved public participation.
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Plan Maintenance Process

Continued public involvement
In addition to the planned outreach campaign in FY 18, the public will continue to be apprised of
Climate Adaptation efforts through the City website and updates to responsible commissions.
Copies of the CAP Update will be distributed to the Santa Cruz Library System. A partial listing
of the activities associated with the planned public outreach campaign are contained in Appendix
I. The extent of the campaign will be based on the needs and capabilities of the City at the time
of the update. At a minimum, this strategy will include the use of local media outlets and posting
to the City’s website. Upon initiation of the next CAP update process, a new public involvement
strategy will be initiated.

City of Santa Cruz • 2017 Climate Adaptation Plan Update
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Critical Facilities

CRITICAL FACILITIES
A critical facility is vital to a community’s ability to provide essential services and protect life
and property. Loss of a critical facility would result in a severe economic or catastrophic impact.
Under the Santa Cruz Local Hazard Mitigation Plan (LHMP) definition, critical facilities include
the following: Police stations, fire stations, vehicle and equipment storage facilities, and
emergency operations centers needed for disaster response before, during, and after hazard
events.
Facility
Location
Police Station
Fire Station No. 1
Fire Station No. 2
Fire Station No. 3
UCSC Fire Station
City Hall and Annex
Corp Yard
Emergency Operations Center
Marine Safety and Lifeguard HQ
County Government Building
Jail
Blaine S. Facility (Women’s Jail)
County Mental Health
Harbor Master HQ
Post Office -HQ
Post Office
Wastewater Treatment Facility
Water Treatment
Bay Street Reservoir
Lock Lomond Reservoir
Refuse Disposal
PG&E Substation

155 Center Street
711 Center Street
1103 Soquel Avenue
335 Younglove Avenue
1156 High Street
809 Center Street
1125 River Street
495 Upper Park Road
#1 Municipal Wharf
701 Ocean Street
259 Water Street
141 Blaine Street
1400 Emeline Avenue
135 Fifth Avenue
850 Front Street
1146 Soquel Avenue
110 California Street
715 Graham Hill Road
200 Cardiff Place
100 Loch Lomond Way
605 Dimeo Lane
Blaine Street

In addition to the above facilities there are public and private utilities and infrastructure vital to
maintaining services to areas impacted by hazard events as well as facilities that serve
populations requiring special services during hazard events including hospitals, nursing homes,
senior and disabled housing and facilities likely to contain occupants who may not be sufficiently
mobile to avoid death or injury during a hazard event. There are no hospitals within the City
limits. The following facilities may require special services:
 Family Shelter on Water Street
 Hope Services
 Senior Center
 Dorian Center for the Blind
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City of Santa Cruz Facilities

CITY OF SANTA CRUZ FACILITIES
City of Santa Cruz Facilities
Cultural Facilities
Civic Auditorium
Dedicated in 1940 in downtown Santa Cruz, the Civic Auditorium is classic California.
Arched granite pillars cover the brick entryway and warm pastel colors fill the hallways to
create an inviting, slightly deco atmosphere. Hosting concerts, expos, meetings and private
parties, the Civic has something for everyone.
Louden Nelson Center
The Center’s mission is to seek a balance between social, recreational and cultural services
for the diverse communities of Santa Cruz. The Center strives to create a space that feels
welcoming, comfortable, safe and accessible to all who use it.
Museums
Natural History Museum
The City’s Museum of Natural History is in Tyrell Park above Seabright State Beach.
Museum exhibits and programs are displayed in the modified 1915 Carnegie Library that sits
on the park's southern edge, overlooking Monterey Bay. The Museum provides interesting
exhibits and programs on the diverse cultural and natural history of the Santa Cruz region.
Surfing Museum

The Santa Cruz Surfing Museum is housed in the Mark Abbott Memorial Lighthouse at
Lighthouse Point on West Cliff Drive. Overlooking the internationally renowned surfing hot
spot Steamer Lane, this little gem of a museum has photographs, surfboards, and other
interesting items tracing over 100 years of surfing history in Santa Cruz.
Libraries
Santa Cruz Public Library
The Santa Cruz Public Libraries is a city-county library system with libraries throughout the
County of Santa Cruz, California. System Headquarters: 117 Union St., Santa Cruz, CA
95060, California 95060. 831-427-7706
 Central Branch 224 Church Street
 Garfield Park
705 Woodrow Avenue
 Branciforte
230 Gault Avenue
Parks and Open Spaces
DeLaveaga Golf Course
Carved in the hills overlooking Santa Cruz and the Monterey Bay, DeLaveaga Golf Course is
a championship par 72 course known for its natural beauty, challenging layout and full range
of services. DeLaveaga offers a lighted driving range, a comprehensive lesson program,
men's and women's playing clubs and year-round tournaments.
Loch Lomond Recreational Area
Loch Lomond Recreation Area offers fishing, boating, picnicking, and hiking. As a City of
Santa Cruz drinking water reservoir, swimming and other body-contact water sports are not
permitted.
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City of Santa Cruz Facilities
Harvey West Park
Harvey West Park is a 50 acre municipal park. Located just off the intersection of Hwys 1, 9,
and 17 is truly Santa Cruz’ most complete park complex. The park includes hiking trails,
swimming pools, ball fields, play equipment, clubhouses, barbecue pits, and picnic areas.
Lighthouse Field
Point Santa Cruz, locally known as Lighthouse Field State Park, forms the northern boundary
of Monterey Bay. It is one of the last open headlands in any California urban area.
Neary Lagoon
Neary Lagoon is an important part of the urban watershed for the west side of the City of
Santa Cruz. A drainage area of approximately 850 acres empties into the lagoon, and from
there, out to the ocean.
Pogonip
A scenic 640 acre expanse of open meadows, woodlands and creeks, Pogonip features over
nine miles of trails open to hikers.
Arana Gulch
Arana Gulch is a 63 acre greenbelt land, featuring open meadows, oak woodland, Arana
Creek, pedestrian and biking trails.
Neighborhood Parks Around Santa Cruz
There are over 25 parks around Santa Cruz.
Wharf and Beaches
Santa Cruz Beaches
Santa Cruz Municipal Wharf
Situated on the pristine Monterey Bay National Marine Sanctuary, the Santa Cruz Wharf
combines the natural splendor of the sanctuary with the fun and recreation of the largest
working wharf on the West Coast. Marine Safety and Lifeguard Headquarters are located on
the Wharf.
Municipal Facilities
Landfill and Recycling Center
The City of Santa Cruz Resource Recovery Facility and Recycling Center is owned and
operated by the City of Santa Cruz. It is located at 605 Dimeo Lane which intersects
Highway 1 about 3 miles north of the city limits.
Wastewater Treatment Facility
The City of Santa Cruz has been treating sewage at the wastewater treatment facility near
Neary Lagoon and disposing of the effluent in the ocean since 1928.
Water Treatment – Graham Hill Road
The Graham Hill Water Treatment Plant is a conventional surface water treatment plant that
was commissioned in 1960 as a 12 mgd plant and can currently process up to 16 mgd with a
year round average production of 10 mgd.
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COASTAL PROTECTION STRUCTURE INVENTORY27

Structure
Latitude
ID

Longitude

Type

SC00037

36.964352

-122.015650

Seawall

SC00038

36.964062

-122.011206

SC00039

36.964202

-122.010411

SC00040

36.964196

-122.010168

SC00041

36.963969

-122.007973

SC00043

36.963846

-122.006710

SC00045

36.963512

-122.021533

Seawall

Public,
local

Developed

Public
access

765

SC00047

36.962378

-122.023471

Seawall

Public,
local

Developed

Public
access

50

SC00070

36.959144

-122.025745

Retaining
Wall

Public,
local

Cliff/Bluff

Public
access

45

27

Public or
Private?

Private,
commercial
Retaining Public,
Wall
local
Retaining Public,
Wall
local
Retaining Public,
Wall
local
Surface
Private,
Armor
residential
Revetment Public,
state

Backshore
Developed
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Dune
Cliff/Bluff

Armoring
Purpose

Length
Condition
(feet)

Protection of
building
Protection of
parking
Protection of
road
Protection of
road
Protection of
residence
Other

?
235
60
24
62
42

Physical Description

Good

concrete seawall on the beach
side of the boardwalk
Good
stacked concrete precast as a
stone wall
Deteriorating cemented sand bag retaining
wall at the top of the bluff
Deteriorating cemented sand bag retaining
wall at the top of the bluff
New
structure and fronting beach
has been recently vegetated
Good
small rocky revetment possibly
covering culvert or storm drain
outfall
Good
concrete vertical wall at the
backshore of the beach in front
of recreational path
Good
concrete seawall as part of wall
protecting storm drain and
culvert
Unknown
sand bags stacked vertically
possibly cemented together to
form a retaining wall

This table was prepared by CCWG using the Coastal Commission Coastal Protection Structure Inventory and updating it based on aerial imagery.
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Structure
Latitude
ID

Longitude

Type

Public or
Private?

SC00072

36.958647

-122.025702

Cliff/Bluff

SC00093

36.954179

-122.024972

SC00094

36.952990

-122.025417

SC00095

36.953047

-122.039188

SC00096

36.953047

-122.040204

SC00097

36.953024

-122.040913

Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local

SC00098

36.953097

-122.039176

Cliff/Bluff

SC00099

36.953074

-122.039693

SC00100

36.952918

-122.037952

SC00101

36.952932

-122.037468

SC00102

36.953006

-122.038887

Retaining Public,
Wall
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local

SC00103

36.952479

-122.025819

Cliff/Bluff

SC00104

36.952675

-122.036618

Revetment Public,
local
Revetment Public,
state

Backshore

Cliff/Bluff
Cliff/Bluff
Developed
Cliff/Bluff
Cliff/Bluff

Cliff/Bluff
Cliff/Bluff
Developed
Developed

Cliff/Bluff

Coastal Protection Structure Inventory

Armoring
Purpose

Length
Condition
(feet)

Public
access
Public
access
Public
access
Public
access
Public
access
Public
access

845

Good

116

Good

rocky revetment at the base of
cliff
rocky revetment

103

Good

rocky revetment

48

Good

107

Good

37

Good

Public
access
Public
access
Public
access
Public
access
Public
access

150

Good

141

Good

34

Good

62

Good

36

Good

Public
access
Protection of
road

177

Good

rocky revetment on beach at
base of concrete structure
rocky revetment on beach at
the base of the cliff
rocky revetment placed in open
space, possible sea save under
vegetation
wall covers low bluff above
shore platform
rocky revetment on beach at
the base of the cliff
rocky revetment placed on the
top of bluff
rocky revetment placed on the
top of bluff
rocky revetment placed at
deteriorating pedestrian
pathway
rocky revetment

137

Good

Physical Description

structure absorbs wave energy
through all tidal ranges
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Structure
Latitude
ID

Longitude

Type

Public or
Private?

SC00105

36.952924

-122.038291

SC00106

36.952817

-122.037116

SC00107

36.952078

-122.034629

SC00108

36.951920

-122.042130

SC00109

36.952231

-122.035482

SC00110

36.952013

-122.033431

SC00111

36.951762

-122.030128

SC00112

36.951818

-122.030189

SC00113

36.951695

-122.027162

SC00114

36.951703

-122.030530

SC00115

36.951491

-122.042522

SC00116

36.951123

-122.043178

SC00117

36.950901

-122.043552

Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
state
Revetment Public,
local
Revetment Public,
local
Retaining Public,
Wall
local
Seawall
Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local

Backshore
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff

Coastal Protection Structure Inventory

Armoring
Purpose

Length
Condition
(feet)

Public
access
Public
access
Public
access
Public
access
Protection of
road
Public
access
Public
access
Public
access
Public
access
Public
access
Public
access
Public
access
Public
access

64

Good

26

Good

rocky revetment on beach at
the base of the cliff
rocky revetment

312

Good

rocky revetment

64

Good

210

Good

534

Good

67

Good

rocky revetment on beach and
rocky platform
structure length may extend to
parking lot, check file
rocky revetment covering
cliff/bluff
rocky revetment

35

Unknown

407

Good

104

Good

87

Good

98

Good

94

Good

Physical Description

revetment is made of sand bags
possibly cemented together
wall covers low bluff above
shore platform
rocky revetment on beach
protecting cliff/bluff
rocky revetment on beach
protecting cliff/bluff
rocky revetment on beach
protecting cliff/bluff
rocky revetment on beach
protecting cliff/bluff
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Structure
Latitude
ID

Longitude

Type

Public or
Private?

SC00118

36.950406

-122.044592

Retaining
Wall

Private,
residential

SC00119

36.950370

-122.044637

SC00120

36.950271

-122.045178

SC00121

36.949775

-122.046270

SC00122

36.950412

-122.060445

Revetment Private,
residential
Revetment Public,
local
Revetment Public,
local
Revetment Private,
residential

SC00123

36.949746

-122.048051

SC00124

36.949869

-122.047398

SC00125

36.949561

-122.048527

SC00126

36.949595

-122.051496

SC00127

36.949497

-122.050064

SC00128

36.949640

-122.056004

SC00129

36.949603

-122.055738

Revetment Public,
local
Revetment Public,
local
Revetment Public,
local
Revetment Public,
local

Revetment Public,
local
Revetment Public,
local
Retaining Public,
Wall
local

Coastal Protection Structure Inventory

Armoring
Purpose

Length
Condition
(feet)

Cliff/Bluff

Protection of
residence

110

Unknown

Cliff/Bluff

Protection of
residence
Public
access
Public
access
Public
access

145

Good

82

Good

193

Good

122

Unknown

56

Good

109

Good

140

Good

91

Unknown

328

Good

35

Good

144

Good

Backshore

Cliff/Bluff
Cliff/Bluff
Inlet

Cliff/Bluff
Cliff/Bluff
Cliff/Bluff
Cliff/Bluff

Cliff/Bluff
Cliff/Bluff
Developed

Public
access
Public
access
Public
access
Public
access

Public
access
Public
access
Public
access

Physical Description
gabions protects cliff, not sure
of rocks contained in wire
mesh
same sized boulders 5' in
length
rocky revetment on beach
protecting cliff/bluff
rocky revetment on beach
protecting cliff/bluff
revetment protects a walkway
surrounding a lagoon in mobile
home community
rocky revetment on beach
protecting cliff/bluff
rocky revetment on beach
protecting cliff/bluff
rocky revetment covers whole
beach
rocky revetment made of
different sized material,
material has been dispersed
through wave action
large rocky revetment on beach
protecting cliff/bluff
rocky revetment protecting
bluff
concrete vertical wall along
pedestrian bike path
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Structure
Latitude
ID

Longitude

Type

Public or
Private?

SC00130

36.949318

-122.054784

Cliff/Bluff

SC00131

36.949150

-122.054076

SC00132

36.949165

-122.054079

Revetment Public,
local
Revetment Public,
local
Retaining Public,
Wall
local

SC00152

36.960150

-122.025476

Retaining
Wall

SC00171

36.955069

-122.024607

SC00218

36.952067

-122.041977

SC00219

36.952376

-122.041817

Coastal Protection Structure Inventory

Armoring
Purpose

Length
Condition
(feet)

Public
access
Public
access
Public
access

120

Good

62

Unknown

62

Unknown

Cliff/Bluff

Protection of
building

?

Unknown

Revetment Public,
local
Revetment Public,
local

Cliff/Bluff

Public
access
Public
access

207

Good

54

Revetment Public,
local

Cliff/Bluff

Public
access

55

Deteriorating rocky revetment, rocks are
dispersed, structure is placed
on the toe of cliff below a
storm drain
Good
rocky revetment on beach at
toe of bluff

Private,
commercial

SC00220 36.952426 Retaining Public,
122.035775 Wall
local

Backshore

Cliff/Bluff
Cliff/Bluff

Cliff/Bluff

Cliff/Bluff Public
access

194

Good

Physical Description
very wide rocky revetment,
covers the whole beach
rocky revetment sits on
platform of outcrop
sandbag stacked vertical on top
of each other to create a wall
structure
Installation of jacks, beam
supports, or similar interim
structural measures to support
the cave ceiling, Construction
of a tied back, reinforced
concrete retaining wall at the
mouth of the cave that will be
keyed into the sandstone
bedrock
rocky revetment

vertical seawall on bluff in
front of parking lot and
pedestrian pathway
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SC00221 36.952059 Revetment Public,
122.026005
local
SC00222 36.958630 Retaining
Public,
122.025904 Wall
local

Cliff/Bluff Public
access
Cliff/Bluff Public
access

55

Good

318

Good

SC00223 36.963811 122.019329
SC00224 36.964008 122.007364
SC00225 36.963952 122.006589
SC00270 36.952619 122.041558

Private,
commercial
Public,
local
Public,
state
Public,
state

Developed Protection
of building
Cliff/Bluff Public
access
Developed Public
access
Dune
Protection
of utilities

323

SC00271 36.952261 Revetment
122.041697

Public,
state

Dune

?

SC00272 36.952900 122.037147
SC00273 36.952887 122.037031
SC00274 36.952971 122.037633
SC00275 36.952929 122.037747

Public,
local
Public,
local
Public,
local
Public,
local

Cliff/Bluff

Protection
of road
Developed Protection
of road
Developed Public
access
Cliff/Bluff Protection
of road

13

concrete wall with hand rails
runs along pathway at the
top of the bluff
Good
structure is a base of
building pedestrian path
Unknown
bin-wall structure at top of
bluff underneath the railing
Good
concrete seawall at the top
of bluff with railings
Good
concrete structure possibly
covers an outfall from pump
station
Deteriorating concrete structure possibly
covers an outfall from pump
station
Good
small rocky revetment

17

Good

small rocky revetment

47

Unknown

54

Good

Public,
state

Cliff/Bluff

267

Good

concrete wall protects
culvert for small creek outlet
small rocky revetment
placed on top of rock
platform
large rocky revetment
covering the exposed beach

Seawall
Retaining
Wall
Retaining
Wall
Other

Revetment
Revetment
Retaining
Wall
Revetment

SC00276 36.951907 Revetment
122.032715

Protection
of utilities

Protection
of road

44
176
158

rocky revetment
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SC00278 36.962310 122.023604
SC00279 36.964051 122.011197
SC00280 36.963921 122.007802
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Seawall
Seawall
Retaining
Wall
Retaining
Wall

Public,
state
Public,
state
Public,
local
Private,
residential

SC00298 36.952370 Revetment
122.035960

Public,
state

SC00299 36.959712 122.025444
SC00300 36.951760 122.032113
SC00301 36.952295 122.035367
SC00302 36.962025 122.024244
SC00303 36.961162 122.025245
SC00333 36.965566 122.013231
SC00334 36.963587 122.019992
SC00347 36.949816 122.053087

Public,
local
Public,
local
Public,
local
Private,
commercial
Private,
commercial
Public,
local
Private,
commercial
Public,
local

Infill
Revetment
Retaining
Wall
Revetment
Retaining
Wall
Revetment
Retaining
Wall
Revetment

Coastal Protection Structure Inventory

Developed Protection
of parking
Developed Protection
of utilities
Cliff/Bluff Protection
of parking
Cliff/Bluff Protection
of
residence
Cliff/Bluff Public
access

98

Cliff/Bluff

68

Protection
of road
Cliff/Bluff Public
access
Cliff/Bluff Protection
of road
Developed Protection
of building
Developed Protection
of building
Cliff/Bluff Public
access
Developed Protection
of building
Cliff/Bluff Public
access

66

concrete stairway for beach
access from parking lot
Good
concrete wall with ridges for
public viewing area
Good
stacked concrete precast as a
stone wall
Deteriorating retaining wall made of
slatted timber and steel may
be leaning in some areas
Good
rocky revetment on beach
and platform protecting
recreational path
Unknown
cave filled with 400 to 500
cubic yards of concrete
Good
rocky revetment at base of
bluff
Good
vertical concrete retaining
wall at top of bluff
Good
riprap is partially covered by
building and vegetation
Good
6ft. high 40ft. long erosion
control wall
Good
rocky revetment

285

Good

cantilevered deck

79

Good

rocky revetment protecting
cove from erosion

53
206
52

80

102
37
145
40

Good
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Public,
local

Cliff/Bluff

Coastal Protection Structure Inventory

Public
access

75

Deteriorating rocky revetment dispersed
by wave action
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Coastal Climate Change Vulnerability Analysis

COASTAL CLIMATE CHANGE VULNERABILITY ANALYSIS: METHODOLOGY, MAPS, TABLES &
HAZARD INFORMATION
Prepared by Central Coast Wetlands Group / Adapted by City Staff

Disclaimer
The data utilized for purposes of this
Vulnerability Assessment were collected from
various sources and are not to be construed as
“legal description.” This information is intended
to be used for planning purposes only. Sitespecific evaluations may be needed to
confirm/verify information presented in these
data. Inaccuracies may exist, and Central Coast
Wetlands Group (CCWG) implies no warranties
or guarantees regarding any aspect or use of this
information. Further, any user of these data
assumes all responsibility for the use thereof, and
further agrees to hold CCWG harmless from and
against any damage, loss, or liability arising from
any use of this information.

INTRODUCTION
This coastal climate change vulnerability analysis, conducted by the Central
Coast Wetlands Group (CCWG) for the City of Santa Cruz, uses coastal
hazard layers modeled by Environmental Science Associates (ESA) and
funded by the State Coastal Conservancy. An important limitation of the
original ESA hazard layers was addressed within this focus effort for the City
of Santa Cruz. CCWG modified the hazard layers to account for reductions in
potential hazards provided by current coastal protection infrastructure. This
refinement of this coastal hazard analysis helped to better understand the
future risks Santa Cruz may face from each individual coastal hazard process.

This vulnerability analysis evaluates the risks to infrastructure from both the
combined impacts of coastal climate change and each individual coastal
hazard process (rising tides, coastal storm flooding, and erosion) for time
horizons 2010 (existing), 2030, 2060, and 2100. Although projected impacts to
infrastructure were not summarized in the vulnerability tables for 2100 due to
increased uncertainty in the models that far out, the coastal hazard maps do
show the projected coastal hazard zones for 2100. This document provides an
overview of the methodology used for this analysis, descriptions of each
coastal hazard process, coastal hazard maps, and the associated vulnerability tables and charts.
For more information on the coastal processes and the methodology ESA used to model the original coastal hazards, please refer to the
Monterey Bay SLR Vulnerability Assessment Technical Methods Report.Error! Bookmark not defined.
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SCENARIO SELECTION
The California Coastal Commission guidance document28 recommends all communities evaluate the impacts from sea level rise on
various land uses. The guidance recommends using a method called “scenario-based analysis” (described in Chapter 3 of this
Guidance). Since sea level rise projections are not exact, but rather
presented in ranges, scenario-based planning includes examining
the consequences of multiple rates of sea level rise, plus extreme
water levels from storms and El Niño events. As recommended in
the Coastal Commission guidance, this report uses sea level rise
projections outlined in the 2012 NRC Report, Sea-Level Rise for
the Coasts of California, Oregon, and Washington: Past, Present,
and Future29 (Figure 1).
The goal of scenario-based analysis for sea level rise is to
understand where and at what point sea level rise and the
combination of sea level rise and storms, pose risks to coastal
resources or threaten the health and safety of a developed area.
FIGURE 1. SEA LEVEL RISE SCENARIOS FOR EACH TIME
This approach allows planners to understand the full range of
HORIZON (FIGURE SOURCE: ESA PWA 2014)
possible impacts that can be reasonably expected based on the best
available science, and build an understanding of the overall risk
posed by potential future sea level rise. The climate vulnerability maps used for this study identify hazard zones for each climate
scenario for each of the three planning horizons.
For clarity, this report focuses the hazard analysis on a subset of those scenarios, recommended by local and state experts (Table 1).

28

California Coastal Commission. 2015. California Coastal Commission Sea Level Rise Policy Guidance: Interpretative Guidelines for Ad dressing Sea Level
Rise in Local Coastal Programs and Coastal Development Permits. Adopted August 12, 2015.
29
National Research Council (NRC). 2012. Sea-Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future. Report by the
Committee on Sea Level Rise in California, Oregon, and Washington. National Academies Press, Washington, DC. 250 pp.
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The Coastal Commission recommends all communities evaluate the impacts of the highest water level conditions that are projected to
occur in the planning area. Local governments may also consider including higher scenarios (such as a 6.6 ft (2m) Scenario) where
severe impacts to Coastal Act resources and development could occur from sea level rise. In addition to evaluating the worst-case
scenario, planners need to understand the minimum amount of sea level rise that may cause impacts for their community, and how
these impacts may change over time.

Time Horizon

2030

EMISSIONS
Scenario

med

SLR

Notes

0.3 ft (10 cm)

Erosion projection: Includes long-term
erosion and the potential erosion of a large
storm event (e.g. 100-year storm)
Erosion projection: Includes long-term
erosion and the potential erosion of a large
storm event (e.g. 100-year storm)

2060

high

2.4 ft (72 cm)
Future erosion scenario: Increased storminess
(doubling of El Niño storm impacts in a
decade)

2100

high

5.2 ft (159
cm)

Erosion projection: Includes long-term
erosion and the potential erosion of a large
storm event (e.g. 100-year storm)
Future erosion scenario: Increased storminess
(doubling of El Niño storm impacts in a
decade)
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ASSETS USED IN ANALYSIS
GIS layer metadata will be provided with Coastal Climate Change Vulnerability Study GIS layer transmittal

ASSET CATEGORY

Land Use

Water and Utilities 31

30

ASSET

DATA LAYER SOURCE

STATUS IN
ANALYSIS

Building Footprints: Commercial,
Residential, Mixed Use Public, Industrial,
Other

AMBAG (used City of Santa
Cruz assessor parcel shapefile
“use code” to determine building
type)

Analyzed

Parcels

City of Santa Cruz

Analyzed

Facilities (Fire, Police, Hospitals, Schools,
Libraries, Churches, Community Centers,
Water treatment, etc.)

City of Santa Cruz

Analyzed

Affordable Housing

City of Santa Cruz

Analyzed

Historic District Buildings

City of Santa Cruz

Analyzed

Farmland

Farmland Mapping and
Monitoring Program

Analyzed, but not
reported30

Sewer Structures & Pipes

City of Santa Cruz

Analyzed

Storm Drain Structures & Pipes

City of Santa Cruz

Analyzed

Farmland was analyzed, but it was determined that the FFMP areas within the city limits are actually former grazing land and not farmland, and so it was not
reported
31
No gas or electric utilities layers were available for this study
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ASSET

DATA LAYER SOURCE

STATUS IN
ANALYSIS

Water Main Lines

City of Santa Cruz

Analyzed

Culverts

Fish Passage Database

Analyzed

Coastal Access Points

CCWG

Analyzed

Parks

City of Santa Cruz

Analyzed32

Beaches

CCWG

Analyzed

Coastal Path

CCWG

Analyzed4

Roads

Cal Trans

Analyzed33

Hwy 1

Cal Trans

Analyzed

Rail

AMBAG

Analyzed4

Bridges

CCWG

Analyzed, but not
reported34

Downtown Parking Lots

City of Santa Cruz

Analyzed

Bike routes

City of Santa Cruz

Analyzed4

The parks layer includes acres of State Beaches.
Excludes length of bridges, as projected impacts were determined to be unreliable in this area due to the height of the bridges.
34
All projected impacts to Bridges were determined to be unreliable in this area due to the height of the bridges.
33
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ASSET

DATA LAYER SOURCE

STATUS IN
ANALYSIS

Wetlands

US Fish & Wildlife Service
(National Wetlands Inventory)

Analyzed

Sensitive Habitat

City of Santa Cruz

Analyzed

Monarch Habitat

City of Santa Cruz

Analyzed

Hazmat Cleanup Sites

City of Santa Cruz

Analyzed

Geotracker Sites

Regional Water Quality Control
Board

Analyzed

MODIFICATIONS TO ESA HAZARD ZONES
Coastal Armoring
The ESA coastal hazard projections do not account for the protections that existing coastal armoring provide. The areas identified as
vulnerable by the original coastal erosion ESA GIS layers overestimate future hazard zones (as recognized within the ESA supporting
documentation). A GIS layer of existing coastal armoring was referenced within this analysis to recognize areas where some level of
protection currently exists.35
To account for the protections provided by coastal armor, properties and structures located behind those structures were removed from
the existing and 2030 erosion vulnerability analysis. In many cases, properties were reclassified as “protected” from coastal hazards by
recognizing the protections those structures provided. Coastal flooding layers, however, did account for the height of coastal structures
(hip walls etc.) and estimate wave overtopping and flooding that may occur with those structures in place. Some structures were
therefore identified as protected from coastal erosion and vulnerable to coastal flooding.
35

California Coastal Commission. 2014. GIS layer of existing coastal armor structures in Santa Cruz County.
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Because the life span of coastal protective infrastructure (seawalls, rip rap, etc.) is limited, this vulnerability analysis assumes that all
existing coastal armoring will need to be removed, replaced or significantly redesigned at some point between 2030 and 2060. If these
structures fail, erosion will accelerate and quickly meet projected inland migration rates (as documented at Stilwell Hall, Fort Ord),
unless protective measures are implemented. Therefore, the erosion analysis for the 2060 planning horizon evaluates vulnerability of
infrastructure under two separate assumptions: 1) coastal armoring remains in place and functioning, and 2) current coastal armoring
fails and is not replaced, and therefore modeled hazard zone layers provided by the ESA technical team represent the hazards for these
time horizons. For the 2100 hazard zones represented within the maps, it is assumed that coastal armoring is no longer in place.
Erosion
Cliff erosion and dune erosion were originally two sets of separate coastal hazard layers provided by ESA-PWA. Cliff erosion was
characterized as erosion of mudstone cliff sides generally along the Santa Cruz County coastline. Whereas dune erosion was
characterized as erosion of sandy slopes predominantly found along the Monterey Bay coastline. Since these two hazards were
functionally different and spatially separate, it was decided to merge them into one set of ‘Erosion’ coastal hazard process layers using
the ‘Merge’ tool within ArcGIS. Therefore, for each time horizon both cliff erosion and dune erosion impact zones were combined into
a single erosion impact zone. The ‘erosion’ coastal hazard series was used throughout the analysis and included in the tables. Erosion
hazard layers were modified as described above to account for the protections provided by existing seawalls through 2060.
Coastal Storm Flooding
The ESA coastal storm flooding hazard layers included cliff areas predicted to have eroded during previous time horizons that then
become vulnerable to coastal flooding hazards because the land elevation within those areas was assumed to have been reduced due to
that cliff erosion. For example, sections of cliff in Santa Cruz that are projected to erode by 2060 (if coastal armoring no longer
functions) are also projected to experience coastal flooding and wave over-topping within those newly eroded coastal areas. This is an
accurate interpretation of the projected combined erosion and coastal flooding processes but introduces a confounding effect when
attempting to evaluate risks of one hazard verses another. To address this overlap, erosion processes were removed from the coastal
hazard processes by trimming the coastal flooding layer along cliff areas to the 20ft topographic contour for all time horizons
(existing, 2030, 2060, 2100). This allows coastal flooding and erosion hazards to be evaluated individually.
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Vulnerable, Managed, and Protected (Coastal Storm Flooding and Rising Tides)
Per the City's request, specific inundation areas in Santa Cruz were reclassified from 'Vulnerable'36 to either 'Managed' or 'Protected'
for both rising tides and coastal storm flooding hazards. These areas included low-lying neighborhoods of lower Ocean Street, the
beach flats, and some streets in downtown, as well as Neary Lagoon. These areas are already at risk of inundation during high-flow
events of the San Lorenzo River (lower Ocean, beach flats, downtown) or from tidal forces (Neary Lagoon); which are currently
mitigated by water control structures such as levees, flap gates, slide gates, and pumps. Classifications were assigned based on input
provided by City Public Work's staff and vary depending on location and hazard type. The classifications are summarized as follows:

Coastal Flooding
Beach Flats = Managed (due to storm pumps along the river levee)
Lower Ocean = Protected (by the river levees)
Downtown = Protected (due to storm pumps along the river levee)
Lagoon = Managed (due to storm pumps at the mouth of the lagoon)

Rising Tides
Beach Flats = Managed (due to storm pumps along the river levee)
Lower Ocean = Managed (due to storm pumps along the river levee)
Downtown = Not Applicable
Lagoon = Managed (due to storm pumps at the mouth of the lagoon)
It is assumed that during coastal storm flooding Lower Ocean and Downtown will be protected by the levee, while the Lagoon and the
beach flats are managed by water control structures. It should also be noted that in the 2060 and 2100 time horizons the beach flats
area may become fully connected to the ocean over land flow, therefore in those scenarios those areas are classified as 'Vulnerable.' It
is assumed that water control structures will mitigate tidal inundation to all low-lying areas within the city. When compiling hazard
data layers for the combined threatened area within each time horizon, classifications of those areas listed above were chained to the
coastal flooding attributes.
36

The term ‘Impacted’ is used instead of ‘Vulnerable’ within the GIS file. Per the City’s request, ‘Impacted” was changed to “Vulnerable’ for reporting purposes.
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The analysis was developed and results were generated taking those classifications into consideration, therefore enabling querying of
these management structures separately from normally ‘Vulnerable' areas.

Combined Coastal Climate Change Hazard Zones
CCWG merged the individual coastal hazard layers to create a new combined hazard layer for each planning horizon (Existing, 2030,
2060 and 2100). These merged layers represent the combined vulnerability zone for “Coastal Climate Change” for each time horizon.
Projections of the combined hazards of Coastal Climate Change are intended to help estimate the cumulative effects on the community
and help identify areas where revised building guidelines or other adaptation strategies may be appropriate. Combined hazards
however, do not provide municipal staff with the necessary information to select specific structural adaptation responses. Therefore,
this study also evaluates the risks associated with each individual coastal hazard.
Infrastructure vulnerable to the Combined Hazards within each time horizon were calculated and ‘vulnerable,’ ‘managed,’ and
‘protected’ classifications were linked to the coastal storm flooding GIS layer attributes. The combined hazard zone maps, however, do
not distinguish between areas that are managed or protected because the effects of protective structures are not equally effective in
addressing each individual hazard (coastal storm flooding and rising tides). To view areas managed by pumps or protected by levees
for coastal storm flooding or rising tides, please view those specific sections within this document.
Within the combined hazard maps, coastal storm flooding is the primary hazard risking property. Although armoring may prevent
impacts associated with coastal erosion, in many areas the models suggest this infrastructure will not protect property from wave
overtopping during coastal storm events.
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COMBINED HAZARDS: ASSET VULNERABILITY TABLE
V= Vulnerable, M= Managed, P= Protected
2010

2030

2060

UNITS

TOTA
L

V

M

P

V

M

P

V

M

P

Total Buildings

Count

22,961

63

1

127

70

1

214

303

2

248

Residential

Count

20,686

23

0

119

28

0

194

213

1

218

Commercial

Count

888

17

0

8

18

0

18

50

0

24

Public

Count

915

23

1

0

23

1

1

36

1

3

Industrial

Count

217

0

0

0

0

0

0

0

0

0

Mixed Use

Count

112

0

0

0

1

0

1

4

0

3

Other

Count

143

0

0

0

0

0

0

0

0

0

Facilities

Count

115

1

0

0

1

0

0

2

0

0

Affordable Housing

Count

149

0

0

0

0

0

0

4

0

1

Parcels

Acres

6,809

117

7

10

130

3

17

195

18

24

National Historic
District

Count

718

8

0

0

8

0

2

16

0

7

Coastal Access Points

Count

36

19

0

0

21

1

0

28

1

0

Coastal Path

Feet

32,167

6,398

0

127

8,689

0

185

26,67
2

0

0

Beaches

Acres

78

77

0

0

77

0

0

78

0

0

Parks

Acres

1,853

83

7

2

84

10

2

95

24

3

ASSETS
Land Use

Recreation and Public
Access
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UNITS

TOTA
L

Roads

Feet

Highway 1

ASSETS

2010

Coastal Climate Change Vulnerability Analysis

2030

2060

V

M

P

V

M

P

V

M

P

866,94
4

2,387

0

4,830

3,096

0

8,789

27,58
0

0

9,311

Feet

28,781

0

0

0

0

0

0

0

0

0

Rail

Feet

35,576

1,077

0

0

1,240

0

0

3,620

0

0

Bike Routes

Feet

373,10
1

1,790

0

1,719

2,731

0

3,356

22,02
0

0

4,559

Downtown Parking Lots

Feet

253,83
0

33

0

575

45

0

639

2,386

0

470

Sewer Pipe

Feet

812,89
7

3,127

58

5,454

3750

277

10,36
9

18,70
5

635

14,39
7

Sewer Structures

Count

3,367

16

0

25

23

0

40

104

0

50

Storm Pipes

Feet

289,43
1

2,699

0

4,459

3,156

0

6,795

14,11
6

3

7,043

Storm Structure

Count

3,442

79

0

66

87

0

90

260

1

86

Water Mains

Feet

855,27
0

2,827

0

5,313

3,895

0

9,569

28,68
4

0

9,657

Culverts

Count

22

0

0

0

0

0

0

1

0

0

Wetlands

Acres

272

165

7

0

167

9

0

181

18

0

Sensitive Habitat

Acres

1,298

50

6

0

51

10

0

58

21

0

Transportation

Water and Utility

Natural Resources
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ASSETS

UNITS

TOTA
L

2010

2030

2060

V

M

P

V

M

P

V

M

P

Monarch Butterfly
Habitat

Acres

162

1

0

0

2

0

0

3

0

0

Hazmat Cleanup Sites

Count

1,408

66

2

0

67

2

2

96

2

6

GeoTracker Sites

Count

22

0

0

0

0

0

0

0

0

1

Hazard Sites
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COMBINED HAZARDS: VULNERABLE BUILDINGS

Buildings Vulnerable to Combined Hazards
600

500

# of Buildings

400

300

200

100

0
2010

2030

2060

Planning Horizon
Vulnerable

Managed

Protected
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COMBINED HAZARDS: VULNERABLE ROADWAY

Roadway Vulnerable to Combined Hazards
40,000
35,000
30,000

Feet

25,000
20,000
15,000
10,000
5,000
0
2010

2030

2060

Planning Horizon

Vulnerable

Managed

Protected
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RISING TIDES HAZARD ZONES
These zones show the area and depth of inundation caused simply by rising tide and ground water levels (not considering storms,
erosion, or river discharge). The water level mapped in these inundation areas is the Extreme Monthly High Water (EMHW) level,
which is the high-water level reached approximately once a month.
There are two types of inundation areas: (1) areas that are clearly connected over the existing digital elevation through low
topography, (2) and other low-lying areas that don’t have an apparent connection, as indicated by the digital elevation model, but are
low-lying and flood prone from groundwater levels and any connections (culverts, storm drains and underpasses) that are not captured
by the digital elevation model. This difference is captured in the “Connection” attribute (either “connected to ocean over topography”
or “connectivity uncertain”) in each Rising Tides dataset. These zones do not, however, consider coastal erosion or wave overtopping,
which may change the extent and depth of regular tidal flooding in the future. Projected risks from rising tides lead to reoccurring
flooding hazards during monthly high tide events.
It is assumed that water control structures will mitigate tidal inundation to all low-lying areas within the city. Classifications were
assigned based on input provided by City Public Work's staff and vary depending on location. The classifications are summarized as
follows:
Rising Tides
Beach Flats = Managed
Lower Ocean = Managed
Downtown = Not Applicable
Lagoon = Managed
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RISING TIDES: ASSET VULNERABILITY TABLE
V= Vulnerable, M= Managed, P= Protected
UNITS

TOTA
L

2010
V

M

P

V

M

P

V

M

P

Total Buildings

Count

22,961

8

1

0

8

1

0

9

179

0

Residential

Count

20,686

0

1

0

0

1

0

0

165

0

Commercial

Count

888

1

0

0

1

0

0

1

12

0

Public

Count

915

7

0

0

7

0

0

8

1

0

Industrial

Count

217

0

0

0

0

0

0

0

0

0

Mixed Use

Count

112

0

0

0

0

0

0

0

1

0

Other

Count

143

0

0

0

0

0

0

0

0

0

Facilities

Count

115

1

0

0

1

0

0

1

0

0

Affordable Housing

Count

149

0

0

0

0

0

0

0

0

0

Parcels

Acres

6,809

51

6

0

52

6

0

64

33

0

National Historic
District

Count

718

3

0

0

3

0

0

3

2

0

Coastal Access Points

Count

36

1

0

0

1

0

0

2

1

0

Coastal Path

Feet

32,167

0

0

0

0

0

0

770

4

0

Beaches

Acres

78

8

0

0

10

0

0

22

0

0

Parks

Acres

1,853

13

6

0

14

6

0

29

19

0

ASSETS

2030

2060

Land Use

Recreation and Public
Access
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UNITS

TOTA
L

Roads

Feet

Highway 1

ASSETS

2010
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2030

2060

V

M

P

V

M

P

V

M

P

866,94
4

0

49

0

0

145

0

414

6,495

0

Feet

28,781

0

0

0

0

0

0

0

0

0

Rail

Feet

35,576

0

0

0

0

0

0

0

0

0

Bike Routes

Feet

373,10
1

0

0

0

0

0

0

464

2,554

0

Downtown Parking Lots

Feet

253,83
0

0

0

0

0

0

0

0

535

0

Sewer Pipe

Feet

812,89
7

805

0

0

808

0

0

1,144

8,836

0

Sewer Structures

Count

3,367

2

0

0

2

0

0

4

32

0

Storm Pipes

Feet

289,43
1

134

0

0

157

23

0

394

5,499

0

Storm Structure

Count

3,442

14

0

0

16

1

0

28

73

0

Water Mains

Feet

855,27
0

341

0

0

344

0

0

993

7,021

0

Culverts

Count

22

0

0

0

0

0

0

0

0

0

Wetlands

Acres

272

78

5

0

79

6

0

95

17

0

Sensitive Habitat

Acres

1,298

30

5

0

31

5

0

38

17

0

Transportation

Water and Utility

Natural Resources
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ASSETS

UNITS

TOTA
L

2010

2030

2060

V

M

P

V

M

P

V

M

P

Monarch Butterfly
Habitat

Acres

162

0

0

0

0

0

0

0

0

0

Hazmat Cleanup Sites

Count

1,408

12

0

0

12

0

0

12

5

0

GeoTracker Sites

Count

22

0

0

0

0

0

0

0

0

0

Hazard Sites
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RISING TIDES: VULNERABLE BUILDINGS

Buildings Vulnerable to Rising Tides
200
180
160

# Buildings

140
120
100
80
60
40
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0
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RISING TIDES: VULNERABLE ROADWAY

Roadway Vulnerable to Rising Tides
8,000
7,000
6,000

Feet

5,000
4,000
3,000
2,000
1,000
0
2010
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VOLUME OF WATER
Volume of Water (Ft3) from Rising Tides within Neighborhoods
Extreme Monthly High Water (EMHW) level, which is the high water level reached approximately once a month. These volumes do
not include any additional runoff from rain storm events.
Neighborhoo
d

2010

2030 S2

2060 S2

2060 S3

Lower Ocean

0

0

83,620

703,750

Beach flats

0

0

180

84,050

Downtown

0

0

670

1,340

COASTAL STORM FLOODING HAZARD ZONES
These hazard zones depict the predicted flooding caused by future coastal storms. The processes that drive these hazards include (1)
storm surge (a rise in the ocean water level caused by waves and pressure changes during a storm), (2) wave overtopping (waves
running up over the beach and flowing into low-lying areas, calculated using the maximum historical wave conditions), and (3)
additional flooding caused when rising sea level exacerbate storm surge and wave overtopping. These hazard zones do NOT consider
upland fluvial (river) flooding and local rain/run-off drainage, which likely play a large part in coastal flooding, especially around
coastal confluences where creeks meet the ocean. Storm flood risks represent periodic wave impact and flooding.
It is assumed that during coastal storm flooding Lower Ocean and Downtown will be protected by the levee, while the Lagoon and the
beach flats are managed by water control structures. It should also be noted that in the 2060 and 2100 time horizons the beach flats
area may become fully connected to the ocean over land flow, therefore in those scenarios those areas are classified as 'Vulnerable.'
Classifications were assigned based on input provided by City Public Work's staff and vary depending on location. The classifications
are summarized as follows:
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Coastal Flooding
Beach Flats = Managed
Lower Ocean = Protected
Downtown = Protected
Lagoon = Managed
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COASTAL STORM FLOODING: ASSET VULNERABILITY TABLE
V= Vulnerable, M= Managed, P= Protected
UNITS

TOTA
L

2010
V

M

P

V

M

P

V

M

P

Total Buildings

Count

22,961

45

43

85

50

99

116

242

2

248

Residential

Count

20,686

7

38

81

10

85

109

158

1

218

Commercial

Count

888

15

4

4

16

11

7

46

0

24

Public

Count

915

23

1

0

23

2

0

34

1

3

Industrial

Count

217

0

0

0

0

0

0

0

0

0

Mixed Use

Count

112

0

0

0

1

1

0

4

0

3

Other

Count

143

0

0

0

0

0

0

0

0

0

Facilities

Count

115

1

0

0

1

0

0

2

0

0

Affordable Housing

Count

149

0

0

0

0

0

0

4

0

1

Parcels

Acres

6,809

109

13

4

120

13

7

168

18

24

National Historic
District

Count

718

8

0

0

8

0

2

12

0

7

Coastal Access Points

Count

36

20

0

0

17

1

0

19

1

0

Coastal Path

Feet

32,167

3,144

127

0

3,476

185

0

10,33
9

0

0

Beaches

Acres

78

77

0

0

77

0

0

78

0

0

ASSETS

2030

2060

Land Use

Recreation and Public
Access
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ASSETS

UNITS

TOTA
L

2010

2030

2060

V

M

P

V

M

P

V

M

P

Parks

Acres

1,853

80

7

2

80

10

2

85

24

3

Roads

Feet

866,94
4

2,191

1,756

3,074

2,551

3,989

4,800

15,36
2

0

9,311

Highway 1

Feet

28,781

0

0

0

0

0

0

0

0

0

Rail

Feet

35,576

1,077

0

0

1,240

0

0

3,467

0

0

Bike Routes

Feet

373,10
1

1,753

904

816

2,102

1,758

1,598

10,84
0

0

4,559

Downtown Parking Lots

Feet

253,83
0

0

193

382

0

240

398

358

0

470

Sewer Pipe

Feet

812,89
7

2,830

1,768

3,744

3,110

4,227

6,418

14,35
1

635

14,39
7

Sewer Structures

Count

3,367

11

7

18

14

17

23

70

0

50

Storm Pipes

Feet

289,43
1

2,106

1,964

2,495

2,386

3,317

3,478

9,903

7

7,043

Storm Structure

Count

3,442

57

36

30

59

53

37

169

2

86

Water Mains

Feet

855,27
0

2,576

2,103

3,210

3,135

4,722

4,847

17,36
7

0

9,657

Culverts

Count

22

0

0

0

0

0

0

1

0

0

Wetlands

Acres

272

163

7

0

165

9

0

178

18

0

Sensitive Habitat

Acres

1,298

49

7

0

51

10

0

56

21

0

Transportation

Water and Utility

Natural Resources
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ASSETS

UNITS

TOTA
L

2010

2030

2060

V

M

P

V

M

P

V

M

P

Monarch Butterfly
Habitat

Acres

162

1

0

0

1

0

0

2

0

0

Hazmat Cleanup Sites

Count

1,408

66

2

0

67

2

2

90

2

6

GeoTracker Sites

Count

22

0

0

0

0

0

0

0

0

1

Hazard Sites
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COASTAL STORM FLOODING: VULNERABLE BUILDINGS

Buildings Vulnerable to Coastal Storm Flooding
600

500

# Buildings

400

300

200

100

0
2010

2030

2060

Planning Horizon
Vulnerable

Managed

Protected
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COASTAL STORM FLOODING: VULNERABLE ROADWAY

Roadway Vulnerable to Coastal Storm Flooding
30,000

25,000

Feet

20,000

15,000

10,000

5,000

0
2010

2030

2060

Planning Horizon
Vulnerable

Managed

Protected
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EROSION HAZARD ZONES
These layers represent future cliff and dune (sandy beach) erosion hazard zones, incorporating site-specific historic trends in erosion,
additional erosion caused by accelerating sea level rise and (in the case of the storm erosion hazard zones) the potential erosion impact
of a large storm wave event. The inland extent of the hazard zones represents projections of the future crest of the dunes, or future
potential cliff edge, for a given sea level rise scenario and planning horizon. Erosion can lead to a complete loss of habitat,
infrastructure and/or use of properties.
The 2030 rate assumes the medium SLR scenario (.3 ft SLR) with no change in storminess, while the uncertainty represents two
standard deviations of the alongshore historic erosion rate and the near-term potential for bluff failures. The 2060 and 2100 rates
assume the high SLR scenario (2.4 ft and 5.2 ft SLR respectively) and doubling of El Nino effects per decade, while the uncertainty
represents two standard deviations of the alongshore variability of historic erosion rates.
Because the life span of coastal protective infrastructure (seawalls, rip rap, etc.) is limited, this vulnerability analysis assumes that all
existing coastal armoring will need to be removed, replaced or significantly redesigned at some point between 2030 and 2060. If these
structures fail, erosion will accelerate and quickly meet projected inland migration rates (as documented at Stilwell Hall, Fort Ord),
unless protective measures are implemented. Therefore, the erosion analysis for the 2060 planning horizon evaluates vulnerability of
infrastructure under two separate assumptions: 1) coastal armoring remains in place and functioning, and 2) current coastal armoring
fails and is not replaced and therefore modeled hazard zone layers provided by the ESA technical team represent the hazards for these
time horizons. For the 2100 hazard zones represented within the maps, it is assumed that coastal armoring is no longer in place.
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COASTAL EROSION: ASSET VULNERABILITY TABLE
With Armor: Assumes that exiting coastal armoring structures (seawalls, revetments, etc.) help protect against erosion
Without Armor: Assumes that existing coastal armoring is no longer in place or does not function enough to protect from erosion.
UNITS

TOTA
L

Total Buildings

Count

Residential

ASSETS

2010

2030

2060

With
armor

Without
Armor

With
armor

Without
Armor

With
armor

Without
Armor

22,961

21

31

21

49

40

111

Count

20,686

15

19

15

24

31

63

Commercial

Count

888

2

7

2

17

2

36

Public

Count

915

4

5

4

7

7

10

Industrial

Count

217

0

0

0

0

0

0

Mixed Use

Count

112

0

0

0

1

0

2

Other

Count

143

0

0

0

0

0

0

Facilities

Count

115

0

0

0

0

0

0

Affordable Housing

Count

149

0

0

0

0

0

1

Parcels

Acres

6,809

35

40

35

55

54

81

National Historic
District

Count

718

5

5

5

5

5

9

Coastal Access Points

Count

36

14

20

14

23

17

24

Coastal Path

Feet

32,167

4,114

8,139

6,161

13,876

9,003

20,906

Beaches

Acres

78

72

72

72

75

77

77

Parks

Acres

1,853

64

65

64

72

76

80

Land Use

Recreation

Transportation
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UNITS

TOTA
L

Roads

Feet

Highway 1

2010

Coastal Climate Change Vulnerability Analysis

2030

2060

With
armor

Without
Armor

With
armor

Without
Armor

With
armor

Without
Armor

866,94
4

551

948

900

3,652

5,698

17,014

Feet

28,781

0

0

0

0

0

0

Rail

Feet

35,576

0

0

0

965

0

3,321

Bike Routes

Feet

37

250

629

3,527

4,365

14,790

Downtown Parking Lots

Feet

33

59

45

79

854

2,145

373,10
1
253,83
0

Water and Utility
Sewer Pipe

Feet

812,89
7

808

1,183

1,151

2,521

2,518

8,901

Sewer Structures

Count

3,367

6

8

6

17

21

54

Storm Pipes

Feet

289,43
1

779

2,355

990

4,144

1,541

7,254

Storm Structure

Count

3,442

33

65

33

92

50

144

Water Mains

Feet

855,27
0

587

965

1,095

3,695

4,981

16,239

Culverts

Count

22

0

0

0

0

0

0

Wetlands

Acres

272

65

66

65

69

71

72

Sensitive Habitat

Acres

1,298

5

5

5

8

11

12

Monarch Butterfly
Habitat

Acres

162

0

0

0

0

1

1

Natural Resources
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TOTA
L

Hazmat Cleanup Sites

Count

GeoTracker Sites

Count

ASSETS

2010

Coastal Climate Change Vulnerability Analysis

2030

2060

With
armor

Without
Armor

With
armor

Without
Armor

With
armor

Without
Armor

1,408

1

50

1

50

2

66

22

0

0

0

0

0

0

Hazard Sites
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COASTAL EROSION: VULNERABLE BUILDINGS

Buildings Vulnerable to Erosion
120

100

# Buildings

80

60

40

20

0
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COASTAL EROSION: VULNERABLE ROADWAY

Roadway Vulnerable to Erosion
18,000
16,000
14,000

Feet

12,000
10,000
8,000
6,000
4,000
2,000
0
2010

2030

2060

Planning Horizon
with existing armoring in place

without armoring
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COASTAL EROSION: VULNERABLE WATER INFRASTRUCTURE

Water Conduit Infrastructure Vulnerable to Erosion
18,000
16,000
14,000

Feet

12,000
10,000
8,000
6,000
4,000
2,000
0
Water
Main

Storm
2010

Sewer

Water
Main

Storm

Sewer

2030
Planning Horizon
with existing armoring in place

without armoring

Water
Main

Storm
2060

Sewer
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COASTAL CLIMATE CHANGE HAZARDS SUMMARY TABLE: BUILDINGS
CS= Coastal Storm Flooding, RT= Rising Tides, ER=Erosion

Buildings Vulnerable Compared for Each Hazard
600

500

# Buildings

400

300

200

100

0
CS

RT
2010

ER

CS

RT

ER

2030
Planning Horizon and Hazard Type
Vulnerable

Managed

Protected

CS

RT
2060

ER
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SUMMARY OF CITY BUILDINGS PROJECTED TO BE VULNERABLE
Vulnerable
FACILITY
Beach Flats Clinic

Managed
2030 mid

Protected
2060 high

2100 high

Coastal Storm

Rising Tides

Police Department

Coastal Storm

Wastewater Plant

Rising Tides
Coastal Storm

FEMA FLOOD ZONES
FEMA flood hazard maps are used for the National Flood Insurance Program and present coastal and fluvial flood hazards. These
flood maps were used to identify current hazards as defined by FEMA. These maps, however, are believed to underestimate coastal
flood hazards for future time horizons.
FEMA flood zone descriptions:
A: Areas subject to a one percent or greater annual chance of flooding in any given year. Because detailed hydraulic analyses have not
been performed on these areas, no base flood elevations are shown.
AE: Areas subject to a one percent or greater annual chance of flooding in any given year. Base flood elevations are shown as derived
from detailed hydraulic analyses.
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VE: Areas along coasts subject to a one percent or greater annual chance of flooding in any given year that include additional hazards
associated with velocity wave action. Base flood elevations are shown as derived from detailed hydraulic analyses.
A99: Areas subject to a one percent or greater annual chance of flooding in any given year, but will ultimately be protected by a flood
protection system under construction. No base flood elevations or flood depths are shown.
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FEMA: ASSET VULNERABILITY TABLE
FEMA FLOOD ZONE

UNITS

TOTA
L

A

AE

VE

A99

.2%

Total Buildings

Count

22,961

30

204

24

1,852

190

Residential

Count

20,686

18

152

0

1,450

129

Commercial

Count

888

4

24

6

251

46

Public

Count

915

8

22

18

97

10

Industrial

Count

217

0

1

0

10

1

Mixed Use

Count

112

0

2

0

29

4

Other

Count

143

0

3

0

15

0

Facilities

Count

115

1

2

1

25

4

Affordable Housing

Count

149

0

2

0

34

3

Parcels

Acres

6,809

0

0

0

0

51

Count

718

0

4

5

171

18

Coastal Access Points

Count

36

15

1

2

1

2

Coastal Path

Feet

32,167

6,692

0

167

1,820

1,509

ASSETS
Land Use

National Historic
District
Recreation and Public
Access
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Beaches

Acres

78

0

0

0

0

1

Parks

Acres

1,853

0

0

0

0

5

Roads

Feet

866,94
4

3,646

10,996

2,411

76,969

8,131

Highway 1

Feet

28,781

119

578

0

0

90

Rail

Feet

35,576

271

547

0

6,134

3,245

Bike Routes

Feet

373,10
1

4,170

17,380

0

51,629

4,765

Downtown Parking Lots

Acres

5.8

.01

.02

0

.10

.01

Sewer Pipe

Feet

812,89
7

1,668

12,310

3,714

104,069

9,527

Sewer Structures

Count

3,367

6

52

9

411

41

Storm Pipes

Feet

289,43
1

1,263

5,352

154

66,021

6,045

Storm Structure

Count

3,442

46

101

5

723

72

Water Mains

Feet

855,27
0

3,345

12,279

2,777

76,800

7,950

Culverts

Count

22

3

9

0

0

1

Wetlands

Acres

272

0

0

0

0

2

Sensitive Habitat

Acres

1,298

0

0

0

0

4

Transportation

Water and Utility

Natural Resources
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Acres

162

0

0

0

0

1

Hazmat Cleanup Sites

Count

1,408

12

47

9

306

83

GeoTracker Sites

Count

22

0

1

0

7

1

Hazard Sites
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SOCIAL VULNERABILITY ANALYSIS - METHODS AND DATA
Prepared by Dr. Juliano Calil and adapted by City Staff
The objective of this study is to assess Social Vulnerability of the City of Santa Cruz to natural
hazards (coastal storms, flooding, coastal erosion, tsunami and wild fire) at the city block level.
In this study, we used an equal-weights overlay spatial model developed in a desktop geographic
information system (ESRI ArcGIS version 10.5).
FIRST STEP: SOVI EVALUATION STEPS AND LIMITATIONS:
The first step in the analysis was an investigation of the preexisting Social Vulnerability Index
(SoVI©), developed at the Hazards and Vulnerability Research Institute at the University of
South Carolina. Due to spatial scale and other limitations from SoVI© that will be discussed
below, we decided to develop a customized social vulnerability approach better suited to the
project objectives.
SoVI© Background (extracted from Calil and Newkirk (2016) – forthcoming):
“The Social Vulnerability Index (SoVI©) measures community vulnerability, defined as a
reduction in the community’s ability to prepare for, respond to, and recover from hazards
(“Social Vulnerability Index 2006–2010” 2017). In the 2006 to 2010, nearly 30 variables we
reduced to seven independent components, which describe social vulnerability: (i) race (Black)
and class (poverty); (ii) wealth; (iii) elderly residents; (iv) Hispanic ethnicity; (v) special needs
individuals (nursing home residents); (vi) Native American ethnicity; and (vii), service industry
employment (“2006–2010 Social Vulnerability Component Summary” 2017)
SoVI© is a dynamic index and future iterations are expected to include additional variables
including: homeless population, physical mobility constraints, and social capital (“Changes and
Improvements in the SoVI© Formulation for 2006–10” 2017).”
Figure E1 shows the most detailed (publicly available) SoVI© data for the city of Santa Cruz.
Note that the data is available only at the census tract level for the State of California. Only 4 of
the 16 tracts that are inside or overlap with the city boundaries have SoVI values equal
“medium”, and no tracts are classified with High SoVI©. Most likely, the more socially
vulnerable areas are diluted by less vulnerable block groups in the same tract.
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FIGURE F1. SOVI© (2006 – 2010) SCORES FOR SANTA CRUZ, CA

List of SoVI© limitations identified during this study:
1) Data is available at the tract level (City only has 15/16 tracts)
2) Despite the existence of pockets of known social vulnerability in the city, no tracts are
classified as Medium High, or High SoVI©.
3) Some of the principal components calculated by SoVI do not or provide a clear
adaptation path/action (e.g. Hispanic and Native American Ethnicity).
SECOND STEP: ADOPTED METHODS AND MATERIALS:
For the reasons outlined above, we developed a customized social vulnerability approach to the
study was developed. The present study focuses on five social vulnerability indicators, which are
tied to specific adaptation alternatives (Table 1).
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TABLE E1. SELECTED SOCIAL VULNERABILITY INDICATORS

Indicator

Source

Vulnerability
Reason

Income
below
Median
Income
(based on
HUD
home
income
limits)

Social
Explorer; U.S.
Census
Bureau Census Field:
SE_T056A011
(Households:
Less than
$60,000)

Poverty limits
ability to
prepare for, and
recover from
natural disasters

Social
Explorer; U.S.
Census
Bureau. Table
T7B (Age –
Cumulative)

Elderly
population is
more likely to
need special
assistance
related to health
and mobility
challenges.

Elderly
(more
than 65
years old)

U.S. Census
Bureau.
B16005.
Language
Nativity by
Limitation
Language
s (Speaks
Spoken at
English
Home by
“Not
Ability to
Well” and
Speak English
“Not at
for the
All”)
Population 5
Years and
Over
U.S. Census
Bureau. Field
B22010
(Receipt of
Disability Food
Stamps/Snap
in the Past 12
Months by
Disability

Level

Metadata

Year

Social Explorer

ACS
2015
(1-Year
Estimat
es)

Social Explorer

ACS
2013
(1-Year
Estimat
es)

Inability to
Speak English
can severely
limit the
understanding
of official
Census
communications Tract
related to
preparation for,
and recovery
from natural
disasters

Population 5
Social Explorer
years and
Over

ACS
2015
(5Years
Estimat
es)

Disabled
population is
more likely to
need special
assistance
related to health
and mobility
challenges.

Number of
Households
with 1 or
More
Persons
with A
Disability

ACS
2012
(5-Year
Estimat
es)

Census
Block
Group

Census
Block
Group

Census
Block
Group

Unit

Number of
Households

Total
Population

Social Explorer
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Vulnerability
Reason

Level

Population in
areas of high
number of
serious crimes
is less likely to
evacuate and
preparing for
low frequency
but severe
natural hazards
(or long-term
ones) is likely a
low priority

Number of
City Block Part I
(aggregate crimes at
d at the
each city
block
block
group for
(2015/2016analysis)
year end
numbers).

Unit

Metadata

Year

Status for
Households).

Crimes
(FBI Part
I) *

Santa Cruz
Police
Department

Communication
s with Santa
2015
Cruz City Staff

* FBI Part I crimes include violent and property crimes. Aggravated assault, forcible rape,
murder, and robbery are classified as violent while arson, burglary, larceny-theft, and motor
vehicle theft are classified as property crimes.
First, values for the five indicators above (Table 1) were assigned to each one of the 53 census
block groups in the city of Santa Cruz. Next, individual scores were calculated for each variable
(using 5 classes, based on Jenks Natural Breaks) and scaled between 0 and 100. As an example,
the number of crimes in each block group (which in this case ranged between 0 and 651) were
grouped into 5 categories with values of 20, 40, 60, 80, and 100 as follows:
TABLE F2. CRIME SCORING WITHIN CENSUS BLOCKS

Number of Crimes
(2015/2016)

Crime Score

Description

0 to 25
26 to 70
71 to 129
130 to 238
239 to 651

20
40
60
80
100

Low
Medium-Low
Medium
Medium-High
High

Finally, an overall Vulnerability Score was calculated for each census block group as follows:
ܸܵ ൌ

ሺூௌାௌାௌାௌାௌሻ
ହ

(1)
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Where:
VS is the Vulnerability Score (Fig. 2);
IS is the Income Score (Fig. 3);
AS is the Age Score (Fig. 4);
LS is the Language Score (Fig. 5);
DS is the Disability Score (Fig. 6); and
CS is the Crime Score (Fig. 7).

FIGURE F2. VULNERABILITY SCORES

Social Vulnerability Analysis
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FIGURE F3. INCOME SCORES

FIGURE F4. AGE SCORES
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FIGURE F5. LANGUAGE SCORES

FIGURE F6. DISABILITY SCORES
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FIGURE 4. CRIME SCORES

RESULTS AND HAZARDS OVERLAYS:
City Wide:
Various maps showing the overlap between the vulnerability scores (Figures 8 to 10), and
various natural hazards were produced, for the full extent of the city. Additionally, detailed maps
were also produced for the areas with high social vulnerability scores (Figures 11 to 13).
Vulnerability Scores and Fire Hazards (Data Source: Santa Cruz GIS 2030 Fire hazards):
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FIGURE F8. VULNERABILITY SCORES AND
FIRE HAZARDS (2030 FIRE HAZARDS)

Vulnerability Scores and Tsunami Planning Areas (Data Source: Tsunami Planning Areas):

FIGURE F9. VULNERABILITY SCORES AND TSUNAMI PLANNING AREAS
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Vulnerability Scores and Combined Coastal Hazards (2030 and 2060) —
Coastal Storm, Flooding and Erosion — produced by the Central Coast Wetlands Group
(CCWG):

FIGURE F10. VULNERABILITY SCORES AND COMBINED COASTAL HAZARDS (2030 AND 2060)

Detailed maps were also produced for the two neighborhoods containing block groups with high
social vulnerability scores (Beach Flats and Lower Ocean):

DRAFT

Appendix E

Social Vulnerability Analysis

FIGURE F11. BEACH FLATS AND LOWER OCEAN –
VULNERABILITY SCORES AND FIRE HAZARDS (2030)

FIGURE F12. BEACH FLATS AND LOWER OCEAN –
VULNERABILITY SCORES AND COMBINED COASTAL HAZARDS (2030 AND 2060)
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Beach Flats and Lower Ocean — Vulnerability Scores and Tsunami Planning areas:

FIGURE F12. BEACH FLATS AND LOWER OCEAN —
VULNERABILITY SCORES AND TSUNAMI PLANNING AREAS

OTHER DATA SOURCES:
SoVI©:
Longitudinal Employer-Household Dynamics
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GENERAL PLAN LAND USE MAP

General Plan Land Use Map
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EVALUATION AND RANKING OF PROPOSED STRATEGIES W/STAPLEE
To assist in prioritizing potential adaptation strategies, the team applied FEMA’s STAPLEE
criteria in reviewing each identified strategy. Unlike earthquakes or other more immediate
threats, impacts of climate change are gradual. Evaluation of future potential impacts that may
occur, the City is able to better integrate resilience planning into regular municipal policies,
programs and investment in infrastructure investment over time.
The Climate Adaptation Team assigned a basic Yes =Y or No=N value (with some M= Maybes)
within the STAPLEE framework. This did not yield a ranked score but was the foundation for
identification of priorities (A=very high priority; B=high priority, C=important) as determined
through the use of the following rubric:
STAPLEE
S – Social: Is the strategy socially acceptable?
Strategies are acceptable to the community if they do not adversely affect a particular segment of
the population, do not cause relocation of lower income people, and if they are compatible with
the communities social and cultural values.
T – Technical: Is the proposed strategy technically feasible, and cost effective, and does it
provide the appropriate level of protection?
Mitigation actions are technically most effective if they provide long-term reduction of losses
and have minimal secondary adverse impacts.
A – Administrative: Does the community have the capability to implement the strategy and is
the lead agency capable of carrying out oversight of the project?
Mitigation actions are easier to implement if the jurisdiction has the necessary staffing and
funding.
P – Political: Is the strategy politically acceptable?
Mitigation actions can truly be successful if all stakeholders have been offered an opportunity to
participate in the planning process and if there is public support of the action.
L – Legal: Does the community have the authority to implement the proposed strategy?
It is critical that the jurisdiction or implementing agency have the legal authority to implement
and enforce a mitigation action.
E – Economical: Do the economic base, projected growth, and opportunity costs justify the
strategy?
Budget constraints can significantly deter the implementation of mitigations actions. Hence, it is
important to evaluate whether an action is cost-effective, as determined by a cost-benefit review,
and possible to fund.
E – Environmental: Does the proposed action meet statutory considerations and public desire
for sustainability and environmentally healthy communities?
Sustainable mitigation actions that do not have an adverse effect on the environment, that comply
with Federal, State, and local environmental regulations, and that are consistent with the
community’s environmental goals, have mitigation benefits while being environmentally sound.
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STRATEGY DESCRIPTIONS
A-1 .................................... Increase public awareness, education, and public outreach in areas with social
vulnerabilities that coincide with hazard zones.
Proposed activities ......... Bilingual (Spanish/English) public outreach through social media, radio/TV spots,
websites, presentations to local schools and stakeholder meetings. Neighborhood and city
staff trainings to teach emergency response techniques. Develop Sea Level Rise hazard
disclosures to renters. Create partnerships with the USCS and others to educate and
bring public awareness
Hazard .............................. Sea level rise; erosion, storm induced flooding and rising tides
Environmental concerns Community concerns
Lead department ............. City Manager
Additional departments .. Planning, Public Works and collaboration with local, county, regional and state agencies
preferred
Timeline ........................... 2017–2030
Status ............................... Ongoing but targeted outreach campaign planned for FY18; State technical assistance
requested in FY18
Resources required ........ Staff time, Community Climate Action Task Force Adaptation Subcommittee, state and
local funds
Funding source ............... General Fund; grants
Priority ............................. Very high
A-2 .................................... Evaluate related decisions through a climate change impact lens
Proposed activities ......... Evaluate capital project, capital improvements program and infrastructure, and land use
decisions in light of best available climate science. Ask, "What are the potential climate
impacts and adaptation actions that might be considered,” just as every proposed
program or project defines potential fiscal impacts to the City. Address the effects of
climate change through changes in land use and building codes for low-lying areas that
may be flooded by increases in sea levels and storm intensity.
Hazard .............................. Sea level rise; flood; severe storm/weather events; ocean acidification salt water intrusion;
coastal erosion; increased wildfires
Environmental concerns Protection of natural environment. Coastal and riparian habitat
Lead department ............. City Manager, Planning Department
Additional departments .. All departments
Timeline ........................... Ongoing
Status ............................... CIP adaptation list, staff report adaptation statement template, annual progress review
proposed for approval in FY17
Resources required ........ Staff time, technical and engineering consultants, materials
Funding source ............... Federal, state and local funds, operating budget, General Plan Maintenance Fund
Priority ............................. Very high
A-3 .................................... Prepare for potential sea level rise throughout the City
Proposed activities ......... Install permanent tide gauges to monitor sea level or work conjunctively with agencies
that intend to install gauges; install ground water monitoring wells to track water table rise;
upgrade infrastructure to adapt to higher sea level and water table. Protect freshwater
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resources from saltwater intrusion. Prepare for redistribution of groundwater pumping
away from coastal areas susceptible to salt intrusion. Pursue river mouth drain system to
prevent groundwater flooding in the Beach Flats and Lower Ocean Area.
Hazard .............................. Sea level rise, higher water table, flooding
Lead department ............. City Manager, Public Works and Water
Additional departments .. All departments; Port District
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ Technical and engineering consultants, materials
Funding source ............... Federal, state and local funds, operating budget
Priority ............................. Very high
A- 4 ................................... Identify priority areas for managed retreat to retain public access and sufficient
beach area for recreational use; plan to relocate roadways
Proposed activities ......... Identify which areas should be protected from the combined forces of sea level rise and
increased storm intensity. Between 2060 and 2100, some properties will be difficult and
expensive to protect in place and therefore a change in use may be necessary. Develop
policies early enough for property owners to consider these changes. Coordination with
State and federal agencies is required to implement such policies and ensure that proper
compensation programs are established to compensate private property owners for the
transitions from private to public use (i.e., beaches, public access and river and bluff
setbacks). Policies may indicate the need to identify and implement realignment of roads
and utility infrastructure.
Hazard .............................. Sea level rise: erosion, storm induced flooding and rising tides
Environmental Concerns Community concerns, loss of public access and private property
Lead Department ............. Planning, Public Works, Parks and Recreation, Economic Development
Addition Departments..... City Manager
Timeline ........................... 2030–2060, 2060–2100
Status ............................... Local Coastal Plan update in progress; Cost benefit analysis of business as usual vs.
adaptation strategies pending funding
Resources required ........ Staff time and capital for studies
Funding source ............... General Fund, grants
Priority ............................. Very high
A- 5 ................................... Adopt policies to evaluate limiting municipal capital improvements that would be at
risk
Proposed activities ......... Develop City policies that establish review processes for proposed Capital Improvement
Projects located within existing and future hazard zones to minimize risk and maximize
capital investment. These guidelines will help staff and the public be aware of projects that
may become vulnerable to projected climate risks within the expected lifespan of the
project.
Hazard .............................. Sea level rise: erosion, storm induced flooding and rising tides
Environmental concerns Community concerns, state and local agency review
Lead Dept. ........................ Public Works and Water
Addition Departments..... City Manager, Planning, Parks and Recreation, Economic Development
Timeline ........................... 2017–2030; Ongoing

DRAFT

Appendix G

STAPLEE Evaluation

Status ............................... CIP adaptation list, staff report adaptation statement template proposed for approval in
FY17
Resources required ........ Staff time, local funds
Funding source ............... General Fund
Priority ............................. Very high
A- 6 ................................... Prioritize coastal protection structures for upgrade and replacement
Proposed activities ......... Develop coastal bluff and beach management policies and plans (e.g., West Cliff
Management Plan) that outline short and long term coastal bluff management strategies
that can help establish protection and adaptation priorities. Future allocation of public
funds to protect current infrastructure is to be prioritized and weighed against the longevity
and feasibility of the proposed structures. Consider coastal armoring, beach nourishment,
groin construction and retreat. Prioritize protecting public beaches, public coastal
access/use, and integration of ecological functionality.
Hazard .............................. Sea level rise: erosion, storm induced flooding and rising tides
Environmental concerns Community concerns, state and local agency review, habitat
Lead Dept. ........................ Public Works, Parks and Recreation, Planning
Addition Departments..... Economic Development
Timeline ........................... 2017–2060; Ongoing
Status ............................... West Cliff Management Plan pending funding; Cost benefit analysis of business as usual
vs. adaptation strategies pending funding
Resources required ........ Staff time and capital for replacement
Funding source ............... General Fund, Grants
Priority ............................. Very high
A-7 .................................... Upgrade or relocate city buildings and infrastructure including Emergency
Operations Center access road to protect and prepare for landslides, sea level rise,
flooding and storm events occurring as a result of climate change
Proposed Activities ........ Protect, preserve and reinforce City buildings, Municipal Wharf and infrastructure from
impacts of climate change. Evaluate and upgrade infrastructure, including, but not limited
to City Hall, Civic Auditorium, Police Department, Fire Department, Library, Corporation
Yard, Wharf, Lighthouse, Wastewater Treatment Facility, water facilities and supply lines,
storm water pipes, dams, roads, bridges, intakes, or pumps. Relocate or upgrade any
facilities or infrastructure that may be impacted by ongoing or increased storm events,
such as sea level rise, permanent coastline or cliff erosion, repetitive flooding or salt water
intrusion.
Hazard .............................. Flood, sea level rise, storm surge damage, erosion
Environmental concerns State and local agency review, information needs, community concerns
Lead department ............. City Manager, Public Works, Water, Emergency Operations Center
Additional departments .. Planning, Economic Development, Police, Fire, Parks and Recreation
Timeline ........................... Ongoing with annual status reviews
Status ............................... Murray Street Bridge design to resist seismic events in progress. Unknown status for
other proposed activities.
Resources required ........ Staff time and technical consultants (geologist, hydrologist, geotechnical and civil
engineering) and engineering contractor, County Public Works, National Flood Insurance
Program (NFIP)
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Funding Source ............... Federal, state, local funds; General Fund.
Progress to Date ............. Public Works is constructing a seismic retrofit of the main building at the City’s
Corporation Yard. Public Works is designing Murray Street Bridge to resist seismic events.
Emergency Operations Center was relocated to the 911 Center at DeLaveaga Park; EOC
access road repair from 2017 storms is being developed along with an alternate entrance.
Priority ............................. Very high
A- 8 ................................... Monitor and protect wastewater facility from ground water infiltration
Proposed activities ......... Provide ground water monitoring wells to monitor level of ground water rise. Rehabilitate
the City’s wastewater facility to isolate and dewater continuing water table rise beneath
facility from the rest of Neary Lagoon area.
Hazard .............................. Flood, storm surge, sea level rise infrastructure damage to process units and associated
equipment.
Environmental concerns Ability to treat raw sewage to required discharge standards for safe ocean disposal
Lead Dept. ........................ Public Works
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ $5M+ in unidentified grant funds, sewer fund, storm water fund; regulatory review
Funding source ............... Unidentified grant funds, sewer fund, storm water fund
Priority ............................. Very high
A-9 .................................... Seal wastewater pipes throughout system
Proposed activities ......... Seal wastewater pipes throughout system that are at or below existing groundwater levels
to protect system against rising groundwater.
Hazard .............................. Sea level rise, flooding, storm surge
Lead department ............. Public Works
Additional departments .. Water
Timeline ........................... 2010–2020
Status ............................... unknown
Resources required ........ Approximately $2 million/year
Funding source ............... Operating budget and unidentified outside funding
Priority ............................. Very high
A-10 .................................. Seal pump gallery at wastewater treatment facility
Proposed activities ......... Seal pump gallery under the wastewater treatment facility to protect against a rise in
groundwater, plus possible improvement to secondary clarifiers to protect against
groundwater rise.
Hazard .............................. Sea level rise, flooding, storm surge
Lead department ............. Public Works
Timeline ........................... 2010–2020
Status ............................... unknown
Resources required ........ Up to $5M before 2021
Funding source ............... Operating budget and unidentified outside funding
Priority ............................. Very high
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A-11 .................................. Monitor all pumping station sites
Proposed activities ......... Monitor, repair enhance and replace (when necessary) all system pump stations including
the one at Neary Lagoon as well as five storm water pump stations along the San Lorenzo
River
Hazard .............................. Sea level rise, flood, storm surge
Environmental concerns Habitat preservation
Lead department ............. Public Works
Additional departments .. Parks and Recreation
Timeline ........................... 2010–2020
Status ............................... Pending
Resources required ........ Up to $50k/year
Funding source ............... Operating budget, Measure E funds (Clean Rivers, Beaches and Ocean Tax), unidentified
outside funds
Priority ............................. Very high
A-12 .................................. Storm Drain Pump Station upgrades
Proposed activities ......... Storm drains are currently vulnerable to high water during winter storms and these
systems will become further compromised as water levels rise at discharge points along
the coast and river leading to a reduction in discharge rate. Evaluate and improve pump
stations along the San Lorenzo River and Neary Lagoon that are located within the FEMA
flood zone that may need to be upgraded to increase pumping capacity and ensure
continued operations with predicted salt water flooding risks. Evaluate flooding when
combined with rain events.
Hazard .............................. Sea level rise: erosion, storm induced flooding and rising tides
Environmental concerns Community concerns, storm drain function
Lead department ............. Public Works
Additional departments .. Planning
Timeline ........................... 2030–2060; ongoing
Status ............................... Pump capacity evaluated with respect to projected flooding volumes; evaluation of flood
combined with rain events pending staff capacity. All storm drain pump stations on San
Lorenzo River will need to be upgraded.
Status of upgrades.......... Downtown Hydrologic study in progress; no schedule or funding for upgrades, however.
Resources required ........ Staff time and capital for upgrades
Funding source ............... General Fund, Storm Water Fund
Priority ............................. Very high
A-13 .................................. Replace Highway 1 Bridge
Proposed activities ......... Work with Caltrans to replace and raise bridge to reduce flooding hazard potential due to
its low flood clearance, and number and angle of piers in the river.
Hazard .............................. Flood
Environmental concerns Habitat maintenance, community concerns
Lead department ............. Public Works, Caltrans
Additional departments .. Redevelopment, federal, state and local agencies,
Timeline ........................... By 2032
Status ............................... Partial funding obtained; Project report approved by CalTrans; consultant to be hired in
FY19
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Resources required ........ Funding, staffing, technical consultants and engineering contractor, NFIP
Funding source ............... State, Federal and Redevelopment funds
Priority ............................. Very high
A-14 .................................. Protect downtown, beach area, and surrounding neighborhoods from San Lorenzo
River flooding
Proposed activities ......... Evaluate and raise levees and/or sediment removal to improve water flow and protect the
downtown and beach area from flooding.
Hazard .............................. Flood, sea level rise, extreme storm/surge events, erosion
Environmental concerns Habitat maintenance, community concerns
Lead department ............. Public Works, Army Corps of Engineers; other agencies
Additional departments .. Water, Economic Development, Parks and Recreation, federal, state and local agencies
Timeline ........................... Ongoing project
Status ............................... ongoing
Resources required ........ Funding, staffing, technical consultants and engineering contractor, NFIP
Funding source ............... Federal, state, local funds
Priority ............................. Very high
A-15 .................................. Protect adjacent neighborhoods and commercial areas from Branciforte Creek and
other stream flooding
Proposed activities ......... Evaluate Branciforte Creek flooding potential, and monitor and improve natural creek
conditions to improve flood flow, reduce erosion, improve habitat and protect the adjacent
neighborhoods and commercial areas.
Hazard .............................. Flood, sea level rise, erosion
Environmental concerns Habitat maintenance, community concerns, restrictive permit requirements
Lead department ............. Public Works
Additional departments .. Water, Economic Development, Parks and Recreation, federal, state and local agencies
Timeline ........................... Ongoing
Status ............................... Habitat restoration plan in progress with PW, consultant and agencies.
Resources required ........ Funding, staffing, technical consultants and engineering contractor, NFIP
Funding source ............... Federal, state, local funds
Progress .......................... Working with a consultant and agencies on habitat restoration plan
Priority ............................. Very high
A-16 .................................. Improve Water Supply Reliability
Proposed activities ......... Provide significant improvements to the sufficiency and reliability of the Santa Cruz water
supply by 2025 as directed by Water Supply Advisory Committee under a work plan that
includes the elements of passive or active recharge of regional aquifers, expanded
conservation programs, and supplemental supply through either recycled water or
desalination.
Hazard .............................. Drought, climate change-related altered precipitation, seawater intrusion into groundwater,
changing air temperature
Environmental concerns Wildlife habitat, energy consumption, water quality growth inducement
Lead department ............. Water
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Additional departments .. Public Works, Scotts Valley Water District, Soquel Creek Water District, Santa Cruz MidCounty Groundwater Agency and Santa Margarita Groundwater Basin Advisory
Committee
Timeline ........................... Estimated timeline to be operational 2025 (tentative 2020 decision point)
Status ............................... 2015 Urban Water Master Plan complete; ongoing WSAC work
Resources required ........ Estimated as more than $100 million, City staff plus a team of outside technical
consultants (engineering and environmental)
Funding source ............... Water fund, water system development fees fund, external funding is required, grants and
bond financing
Priority ............................. Very high
A-17 .................................. Monitor and protect open space/watershed lands
Proposed activities ......... Review and revise usage of open space to reduce incidence of human-caused wildfire;
maintain access, increase surveillance or security measures to ensure prompt response
to emergencies, such as fire or flood; add weather monitoring stations to track
temperature rise; increase ability to monitor fuel load, moisture content, capacity in all
watershed and water department asset areas. Increase efforts to reduce fire risk in
watershed and within open spaces, near water supply lines where applicable, and around
water department assets to mitigate potential increase in wildfire risk due to climate
change; replant post-wildfire to decrease risk of erosion or landslide. Purchase a wildland
firefighting apparatus and equipment to allow for rapid response to areas with limited
access.
Hazard .............................. Fire, flooding
Environmental concerns Vegetation Management Plan approval
Lead department ............. Water and Fire
Additional departments .. Parks and Recreation, Police, CAL FIRE, County Sheriff
Timeline ........................... Ongoing
Status ............................... Some coastal revegetation completed by non-profit coastal ecology organization. Statue
of other items is unknown.
Resources required ........ Citywide effort, consultant, personnel, equipment, non-profit coastal restoration
organizations
Funding source ............... Various, operating budget, general fund, FEMA Hazard Mitigation Funding; unidentified
outside funds
Priority ............................. Very high
A-18 .................................. Conserve and curtail water usage
Proposed activities ......... Reduce impacts of drought-related water shortages through increased water conservation
activities and, if necessary, implementation of water shortage contingency plan. Reduce
system demand through implementing water conservation programs developed in the
Water Conservation Master Plan and following recommendations from the Water Supply
Advisory Committee, focusing on reducing peak season demand. If necessary,
implementation of the water shortage contingency plan.
Hazard .............................. Limited water resources, drought, climate change impacts on resources, and long-term
water shortages
Lead department ............. Water
Timeline ........................... Conservation: ongoing, curtailment: during water shortages/drought
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Status ............................... City met all state water conservation goals and reporting during 2012–2015 drought.
Mandatory curtailment lifted summer 2017.
Resources required ........ Conservation: outside consultants, $1,000,000; Curtailment temporary additional staff
depending on level of curtailment
Funding source ............... Water fund, Water system development fees fund, and external funding
Priority ............................. Very High
A-19 .................................. Protect coastline related water infrastructure
Proposed activities ......... Protect current infrastructure or assets through coastal restoration efforts as related to
reinforcing, replacing, relocating, or otherwise safeguarding current and future pipelines,
assets, or other water department holdings.
Hazard .............................. Flood, sea level rise, storm damage, coastal erosion
Environmental concerns Coastal Commission review, community concerns
Lead department ............. Water and Public Works
Additional departments .. Parks and Recreation, Planning
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ Technical consultants (geologist, hydrologist, geotechnical and civil engineering) and
engineering contractor, County Public Works
Funding source ............... Federal, state, local funds
Priority ............................. Very high
A-20 .................................. Improve resiliency to flooding along the Coast
Proposed activities ......... This risk assessment suggests that flooding of the Beach Flats area will become a more
significant hazard after 2030. Continued focus on emergency response and improved
building guidelines (increase free board and first floor parking) can help reduce temporary
impacts of flooding. A temporary or permanent barrier along Beach Street may help to
reduce wave overtopping and flooding of Beach Flats within this high risk area. Evaluation
of wave reflection structures under the Santa Cruz Beach Boardwalk to eliminate
pathways that would lead to inland flooding is appropriate.
Hazard .............................. Sea level rise: erosion, storm induced flooding and rising tides
Environmental concerns Community concerns, state and local agency review
Lead department ............. Planning and Building
Additional departments .. Public Works, Planning, City Manager, Economic Development
Timeline / Status.............. 2030–2060; ongoing
Resources required ........ Staff time and capital for studies and protective infrastructure
Funding source ............... General Fund
Priority ............................. Very high
A-21 .................................. Reduce impacts of creek and/or river flooding to water system infrastructure
Proposed activities ......... Provide flood protection for key water facilities and assets. Reduce flooding hazard
potential along creeks, river, or other flowing water sources; stabilize, augment, raise
levees or floodwalls, improve structures or features at water department sites; minimize
debris that could increase flood potential where permitted and applicable. Protect
vulnerable assets in flood risk or low-lying areas, such as the Coast Pump Station and Tait
Wells. Next step funding for fluvial analysis of San Lorenzo River flooding is required.
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Hazard .............................. Flood
Environmental concerns Land use issues
Lead department ............. Water
Additional departments .. California Department of Fish and Game, other regulatory agencies; County of Santa
Cruz
Timeline ........................... Ongoing
Status ............................... unknown; fluvial analysis of San Lorenzo river flooding pending funding
Resources required ........ Technical consultants (geologist, hydrologist, geotechnical and civil engineering) and
engineering contractor, NFIP
Funding source ............... Federal, state, local funds, grants and loans
Priority ............................. Very high
A-22 .................................. Prepare for short-term water shortage and water supply emergency for climate
related events
Proposed activities ......... Ensure completeness and availability of identified emergency supplies and resources;
including, but not limited to items such as water main repair parts, generators, pumps,
sandbags, road clearing, medical, and communication. Identify/catalogue current supply;
procure additional items/services to ensure preparedness in the event of a climate event.
Develop multi-agency response protocol for emergency drinking water procurement and
distribution; coordinate with county, regional, state, and/or federal entities to create
response plan for emergency — such as a flood or storm event — or short-term water
shortage — potentially caused by hazards such as blackouts due to heat waves or supply
disruption due to weather change. Implement water shortage contingency plan
Hazard .............................. Landslide, earthquake, liquefaction, flooding, erosion, storms, drought
Lead department ............. Water
Timeline ........................... Ongoing
Status ............................... Implement water shortage contingency plan in place
Resources required ........ Staff time, funds for emergency supplies; Local, county, regional, state, federal agencies
Funding source ............... Operating budget; Unidentified outside funding
Priority ............................. Very High
A-23 .................................. Rehabilitate or replace water system infrastructure
Proposed activities ......... Protect water system infrastructure and reservoir from landslides and other failure —
landslide monitoring and slope stabilization
Hazard .............................. Landslide, earthquake, liquefaction, flooding, erosion, storms
Environmental concerns Geologic, hydrologic
Lead department ............. Water
Timeline ........................... Ongoing
Status ............................... FY17 winter storms caused damage requiring infrastructure replacement and
rehabilitation
Resources required ........ City staff plus outside technical consultants (geologist, hydrologist, geotechnical and civil
engineering) and engineering contractor
Funding source ............... Grants, water fund, and Water System Development Fees Fund
Priority ............................. Very High
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A-24 .................................. Establish and/or maintain cooperative fire agreements and procure equipment
required to protect against wildfire damage
Proposed activities ......... Continue to maintain and/or establish agreements with local fire agencies for emergency
response to increased Wildland incidents which may occur as the result of climate
change. Purchase a Type 3 wildland fire engine to assure that the most effective and
reliable equipment is available to protect life, property and the environment. Continue to
train firefighters in wildland firefighting techniques.
Hazard (potential threat) . Wildland fire
Environmental concerns None
Lead department ............. Fire Department
Additional departments .. County Fire Agencies
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ Administrative staff time
Funding source ............... General Fund
Priority ............................. Very High
A-25 .................................. Protect visitor serving venues and natural resources
Proposed activities ......... Protect, maintain and preserve visitor serving venues, museums, facilities, parks, Wharf,
beaches and other natural resources including the lighthouse and West Cliff Drive,
pathways, infrastructure, open space and parks
Hazard .............................. Coastal erosion, flooding, sea level rise, increased storm events, flood, ocean
acidification, salt water intrusion and heat
Environmental concerns Coastal impacts
Lead department ............. Parks and Recreation and Public Works
Additional departments .. Economic Development, Planning
Timeline ........................... Ongoing with annual status reviews
Status ............................... unknown
Resources required ........ Staff time, outside experts and consultants, funding
Funding source ............... General Fund and unidentified outside funding
Priority ............................. Very high

Action Items rated “High Priority”
B-1 .................................... Engineer a cut off wall to protect Wastewater Treatment Facility
Proposed activities ......... Engineer a cut-off wall such as a steel sheet pile barrier or grout curtain and pump system
to isolate ground water beneath the Wastewater Treatment Facility from Neary Lagoon.
Hazard .............................. Sea level rise, flooding, storm surge
Lead department ............. Public Works
Timeline ........................... By 2022
Status ............................... unknown
Resources required ........ $5,000,000 onetime expenditure if needed.
Funding source ............... Operating budget and unidentified outside funding
Priority ............................. High
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B-2 .................................... Investigate beach nourishment
Proposed activities ......... Small to medium scale beach nourishment has been found to be a cost effective, although
temporary, adaptation measure when material is available. Strategic placement of river
sediment at a site north of Santa Cruz could artificially increase local littoral sand
abundance, which would be passively distributed down coast, benefitting multiple pocket
beaches and subtidal areas along West Cliff as well as Cowell and Main beaches.
Hazard .............................. Sea level rise, erosion, storm induced flooding and rising tides
Environmental Concerns Community concerns, state and local agency review, habitat
Lead department ............. Public Works
Additional Departments.. Planning
Timeline ........................... 2017–2060; ongoing
Status ............................... Beach nourishment from San Lorenzo River designed and pending suitable funding.
Resources required ........ Staff time and capital for nourishment
Funding source ............... General Fund
Priority ............................. High
B-3 .................................... Prevent dam failure
Proposed activities ......... Monitor Newell Creek dam and infrastructure to preserve water resources and minimize
risks to people and property resulting from dam failure; Replace or rehabilitate inlet/outlet
works to meet Division of Safety of Dams operational requirements.
Hazard .............................. Landslide, earthquake, liquefaction, multi-hazard
Environmental concerns Flooding,
Lead department ............. Water
Additional departments .. California Department of Water Resources and Division of Safety of Dams
Timeline ........................... Ongoing
Status ............................... Monitoring indicates no risk of dam failure currently. Unknown on inlet/outlet work.
Resources required ........ Capital Improvement Investment of $40 million, City staff plus outside consultants
(geologists, geotechnical and civil engineers)
Funding source ............... Outside funding.
Priority ............................. High
B-4 .................................... Prepare for potential changes in water quality due to climate change
Proposed activities ......... Evaluate options for mitigating future water quality problems, such as increased turbidity
in flowing sources due to intensifying storm activity or salt intrusion into groundwater due
to advancing sea levels. Evaluate potential changes or increases needed in treatment
levels, new technology to handle poorer quality raw water. Prepare for increase in
nuisance algae blooms in Loch Lomond.
Hazard .............................. Drought, seawater intrusion, extreme weather events
Environmental concerns Water use rights, habitat or sensitive species protections
Lead department ............. Water
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ Consulting engineers for water treatment improvements, chemical supplies and services
Funding source ............... Operating budget
Priority ............................. High
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B-5 .................................... Promote and preserve economic base and tourism industry in the face of a
changing climate
Proposed activities ......... Promote and preserve economic base and tourism in the face of a changing climate
through collaboration with Visitor Center, Downtown Association and other community
groups to promote tourism. Monitoring and proactive steps should be taken as information
becomes available. Prepare for new opportunities and challenges in the tourism industry
Review of properties available for lodging and other new development. Insure that a
variety and adequate quantity of lodging options are provided.
Hazard .............................. Sea level rise, extreme heat events, extreme storm
Environmental concerns Unknown until prospective properties are identified
Lead department ............. Economic Development
Timeline ........................... Ongoing
Status ............................... Outreach to Downtown Association via the Downtown Commission
Resources required ........ Staff time; possibly consultants; unidentified funding partners
Funding source ............... Unknown
Priority ............................. High
B-6 .................................... Require setbacks adjacent to cliffs
Proposed activities ......... For development adjacent to cliffs, require setbacks for buildings that anticipates future
cliff retreat.
Hazard .............................. Coastal erosion
Environmental concerns Coastal habitat
Lead department ............. Planning
Additional departments .. Coastal Commission
Timeline ........................... 2017–2030
Status ............................... Planning Department is working with the Coastal Commission on the Local Coastal Plan
Update, which will provide guidance on how to implement this strategy.
Resources required ........ Staff time
Funding source ............... Permit fee revenue, general fund
Priority ............................. High
B-7 .................................... Protect natural shoreline
Proposed activities ......... Allow construction that alters natural shoreline processes only when required to serve
coastal-dependent uses or to protect existing infrastructure, structures or public beaches
from erosion, and when designated to eliminate or mitigate adverse impacts on local
shoreline sand supply.
Hazard .............................. Coastal erosion
Environmental concerns Coastal habitat
Lead department ............. Planning
Additional departments .. Public Works, Parks and Recreation, Coastal Commission
Timeline ........................... 2017–2030
Status ............................... Will be a consideration of West Cliff Management Plan pending identification of suitable
funding
Resources required ........ Staff time; consultant fees
Funding source ............... General Fund
Priority ............................. High
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B-8 .................................... Mitigate development in flood plains
Proposed activities ......... Maintain flood plain and floodway regulations in developed flood areas.
Hazard .............................. Flood
Environmental concerns Riparian habitat
Lead department ............. Planning
Status ............................... City maintains flood plan and floodway regulations in developed flood areas. There are
few undeveloped flood areas to develop.
Additional departments .. Federal Emergency Management Agency
Timeline ........................... 2017–2030
Resources required ........ Staff time, National Flood Insurance Program (NFIP)
Funding source ............... General Fund
Priority ............................. High
B-9 .................................... Disseminate flood hazard information and encourage participation in Federal Flood
Insurance Program
Proposed activities ......... Ensure that flood information is made available to property owners, potential buyers, and
residents living in flood plains and coastal inundation areas, and encourage them to
participate in the Federal Flood Insurance Program.
Hazard .............................. Flood
Environmental concerns None
Lead department ............. Planning
Additional departments .. Federal Emergency Management Agency, Coastal Commission, Economic Development
Timeline ........................... 2017–2030
Status ............................... unknown
Resources required ........ Staff time
Funding source ............... General Fund
Priority ............................. High
B-10 .................................. Wildfire prevention through regulations of new development
Proposed activities ......... Regulate development in and adjacent to areas with steep canyons, arroyos and fire
prone vegetation. Require new development in areas susceptible to wildfires to be
responsible for fire prevention activities (visible house numbering and use of fire-resistant
and fire retardant building and landscape materials) and to also provide a defensible zone
to inhibit the spread of wildfires. Conduct public outreach on maintain defensible space.
Hazard .............................. Urban wildland interface fires
Environmental concerns Woodland and riparian habitat
Lead department ............. Planning
Additional departments .. City Fire, CAL FIRE
Timeline ........................... 2017–2030
Status ............................... unknown
Resources required ........ Staff time
Funding source ............... Permit fee revenue, general fund
Priority ............................. High
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ACTION ITEMS RATED “IMPORTANT”
C-1 .................................... Monitor, protect, repair or replace bridges crossing the San Lorenzo River
Proposed activities ......... Evaluate and raise bridges as needed to reduce flooding hazard potential along the San
Lorenzo River, Water Street, Soquel Avenue, Laurel Street, Riverside Avenue, and two
pedestrian bridges.
Hazard .............................. Flood
Environmental concerns Federal, state and local agencies, habitat maintenance, community concerns
Lead department ............. Public Works, Army Corps of Engineers ongoing project
Timeline ........................... Long Term
Status ............................... All SLR bridges except Highway 1 and the train trestle have been raised and the flows
improved. When next step fluvial climate projection analysis has been completed,
reassess to determine if bridges need to be raised further.
Resources required ........ Funding, staffing, technical consultants and engineering contractor
Funding source ............... Grants, Gas Tax and Storm Water funds
Priority ............................. Important (bridges have been raised in the past)
C-2 .................................... Increase vegetation management efforts
Proposed activities ......... Increase efforts to reduce the increased fire risks a result of climate change in
wildland/urban interface areas through vegetation management and code enforcement
including mowing fuel breaks, eucalyptus grove management and create shaded fuel
breaks for access and fighting fires.
Hazard (potential threat) . Wildfire
Environmental concerns Vegetation Management
Lead department ............. Fire Department
Additional departments .. Public Works, Parks and Recreation
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ Staff time, outside resources, funding
Funding source ............... General Fund, outside grants
Priority ............................. High
C-3 .................................... Conduct public outreach to increase public awareness, education and enforcement
of wildland fire threat
Proposed activities ......... Educate the public in the maintenance of defensible space, i.e., adequate clearance of
residential property as outlined in the LHMP; enforce adequate clearance through codes
and ordinances.
Hazard (potential threat) ... Fire
Environmental concerns Vegetation Management Plan approval, continued approval and enforcement of the
California Fire Code
Lead department ............. Fire Department
Additional departments .. Parks and Recreation
Timeline ........................... Ongoing
Status ............................... unknown
Resources required ........ Staff time
Funding source ............... General Fund
Priority ............................. Important
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C-4 .................................... Increase open space monitoring
Proposed activities ......... Review and revise usage of open space to reduce incidence of human caused wildland
fire
Hazard (potential threat) ... Fire risk increases as the result of climate change
Environmental concerns Vegetation Management Plan approval
Lead department ............. Fire
Status ............................... unknown
Additional departments .. Parks and Recreation, Police
Timeline ........................... Ongoing
Resources required ........ Staff time
Funding source ............... General Fund, outside grants
Priority ............................. Important
C-5 .................................... Prevent urban/wildland interface fire hazards in Parks, greenbelts and open spaces.
Proposed activities ......... Protect parks and facilities from the increased risk of urban/Wildland fire through
increased underbrush clearing, perimeter protection, adequate patrol and staffing. Fire
Department to update Urban Interface Policy to reduce fire hazards in parks, greenbelts
and open spaces.
Hazard .............................. Urban/wildland fire
Environmental concerns Threats to forest and animal habitat
Lead department ............. Parks and Recreation, Fire Department
Additional departments .. Water, Public Works, Police
Timeline ........................... Ongoing with annual status reviews
Status ............................... unknown
Resources required ........ Staff time, outside consultants, funds
Funding source ............... General Fund and unidentified outside funding
Priority ............................. High
C-6 .................................... Protect and preserve tree canopy and other native coastal vegetation
Proposed activities
Evaluate, preserve and protect tree canopy including species evaluation and replacement
with resilient trees that can withstand extreme weather events, salt water intrusion, and
drought. Use ecological restoration on lands severely impacted by climate change. Integrate ecological restoration in coastal retreat policy.
Hazard .............................. Drought, salt water intrusion, extreme weather events, sea level rise, and heat
Environmental concerns Animal habitats
Lead department ............. Parks and Recreation
Additional departments .. Economic Development, Planning
Timeline ........................... Ongoing with status reviews
Status ............................... FY17 CAL FIRE grant provides for development of a GIS-based urban tree inventory and
planting of 500 trees in addition to the 300 trees planted annually in the City.
Resources required ........ Staff time, outside experts and consultants, funding
Funding source ............... General Fund and unidentified outside funding
Priority ............................. Important
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2060–2100 STRATEGY CONSIDERATIONS
Between 2060 and 2100, increased coastal wave damage, greater flooding depths and frequency
and higher tides will threaten significant portions of current beach front properties and low lying
areas, and will degrade the local beach community charm that currently exists. Protection and/or
relocation of buildings and infrastructure from these risks will be costly, technically challenging.
Decisions regarding what the urban/beach front area will look like in 2100 will need to be made
(i.e., coastal bluff and beach management plan), if adaptation is to be strategic and cost effective.
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SUCCESSFUL ADAPTATION RELATED PROGRAMS AND PROJECTS
Successful programs and projects should be aligned with the 2011 adaptation strategy list. These
should include ongoing projects and programs OR those implemented since the 2011 Plan
development (i.e., new and ongoing projects only).Newly added projects and programs are
bolded and denoted with a + symbol.
Program/Project

Description

Hazard

Updated Emergency
Operations Plan

Emergency Operations Plan is reviewed
and updated annually

Multi-hazard

Relocation of
Emergency
Operations Center+

Relocated EOC to DeLaveaga Park,
outside of hazard zones in 2016

Multi-hazard

Emergency staff
training

Ongoing
coordination with
other agencies

Ongoing Warning
System

Ongoing promotion of
fire protection
systems
Ongoing
Cooperative
agreements

City staff is assigned, trained and regularly
participates in Emergency
Operations drills
City of Santa Cruz Fire/OES Analyst
meets with SC County office of
Emergency Services, UCSC and other
cities and agencies in the region to share
information and coordinate preparedness
efforts.
The City of Santa Cruz Fire/OES Analyst
works with the SC Office of Emergency
Services to manage the early warning
system for evacuation of areas susceptible
to flooding, tsunami inundation, seiches or
dam failure.
The Santa Cruz Fire Department
promotes installation, inspection, and
testing of built-in fire extinguishing and
early warning fire alarm systems
The Santa Cruz Fire Department maintains
cooperative fire protection agreements
with UCSC, the County fire districts and
the California Department of Forestry

Multi-hazard

Department
Fire: Emergency
operations
management
Fire: Emergency
operations
management
Fire: Emergency
operations
management

Multi-hazard

Fire: Emergency
operations
management

Flood
Tsunami
Dam failure

Fire: Emergency
operations
management

Fire

Fire

Wildfire

Fire
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Ongoing design
review

Ongoing UBC
requirement
Ongoing Geologic
requirement
Ongoing coastal
protection permit
review
Revision to the Local
Coastal Plan+

Ongoing historic
preservation

Storm drain
improvement
Seismic safety+

Ongoing floodplain
management— Limit
alteration
Ongoing creek
flooding reduction
NFIP compliance
monitoring

Appendix H

Adaptation Projects & Programs

Description
Working together, the Fire and Planning
and Building Departments review new
development design, circulation and access
to ensure that development provides for
minimum emergency response times and
that emergency vehicles have safe and
expedient passage at all times
The Planning and Building Department
requires that all new construction conform
with the latest edition of Uniform
Building Code
The Planning and Building Department
requires geologic investigations by
qualified professionals
The Planning and Building Department
continues to protect and preserve the
coastline and City infrastructure through
the permit review process
The Planning Department is in the process
of updating its LCP
The Planning and Building Department
encourage and support the protection of
cultural, historic and architecturally
significant structures to preserve
neighborhood and community character as
defined in the General Plan.
Public Works completed the Center Street
Storm Drain and Paving Project
Public Works (with review by the Building
Department) is in the process of
completing a seismic retrofit at the
Corporation Yard
Public Works continues with a program to
minimize the alteration of floodplains,
stream channels and natural protective
barriers that accommodate overflow
Public Works with the assistance of
Planning and Building endeavors to reduce
flooding hazards in potential flood areas
along Branciforte and Carbonera Creeks.
The State of California Department of
Water Resources monitors compliance for

Hazard

Department

Multi-hazard

Fire
Planning and
Building

Earthquake

Planning and
Building

Earthquake

Planning and
Building

Sea level rise
hazards

Planning and
Building

Multi-hazard

Planning

Planning and
Building

Flood

Public Works

Earthquake

Public Works

Flood

Public Works

Flood

Public Works

Flood

Public Works
Economic
Development
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CRS compliance

Public awareness

Bay Reservoir Tanks
Project

Increasing Tree
Canopy
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Description
FEMA for cities to confirm compliance
with National Flood Insurance Program
The City of Santa Cruz annually certifies
compliance with the CRS program as a
part of that certification NFIP compliance
components are included
Public Works (in conjunction with
Planning and Building) continues to
regulate development in floodplains and
strives to increase public
awareness of flood hazards
Conversion of Bay Street Reservoir to two
elevated tanks with solar photovoltaic
installation
Planting additional trees and seeking
funding to further forest the community,
addressing rainwater infiltration rates,
permeable soil volumes and tree canopy
coverage percentages. Urban tree
inventory project starting fall 2017

Hazard

Department

Flood

Public Works
Economic
Development

Flood

Public Works
Planning and
Building
Economic
Development

Multi-hazard
drought

Water

Flooding,
Storm,
temperature
rise

Parks &
Recreation

Increasing
Biodiversity

Increasing native biodiversity and
maintaining terrestrial littoral transport
processes along coastal bluffs of West Cliff
and Natural Bridges

Biodiversity

Increasing Coastal
Resiliency using
Green Coastal
Infrastructure

Dune stabilization projects at Twin Lakes
State Beach.

Flooding,
Storm, SLR

Groundswell
Coastal Ecology,
CADPR, CA
Native Plant
Society
Groundswell
Coastal Ecology,
CADPR, CA
Native Plant
Society and P&R
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PROJECT TIMELINE, PUBLIC OUTREACH AND SURVEY RESULTS
November 8, 2016

Adaptation Planning and Adaptation Collaborative Discussion w/AMBAG

November 16, 2016

Internal Organizing Meeting on Climate Adaptation Planning and SLR

January 17, 2017

Quotes from Vulnerability Assessment Consultants received

January 18, 2017

City LHMP / CAP Kickoff Meeting

February 20, 2017

Review scope with CCWG

February 28, 2017

Confirm scope with TEX scientists assessing non-coastal impacts

February 28, 2017
MK/TW meeting with R Westfall and Joe Hall to identify GIS layers and
infrastructure/categories to use and discuss socioeconomic impact piece
March 1, 2018 Data request for coastal revetment records made to PW
March 2, 2017 Received Public Works Climate Change Adaptation Action Items update
March 7, 2017 Contract with CCWG executed
March 7, 2017 USGS CosMOS SLR impacts mapping meeting
March 8, 2017 CAP+LHMP Update Team Lead meeting
March 9, 2017 Discuss coastal armoring with Josh Spangrud/obtain files
March 9, 2017 Discuss water infrastructure with Matt Zeman / NDA required with layer request
March 9, 2017 Vulnerability Assessment Meeting to review/agree upon model assumptions (MK,
TW, TEX, and CCWG)
March 21, 2017
CCWG/Team meeting with PW team to review coastal armoring inventory
/discuss water control structures; progress to date on adaptation strategies from CA and Local
Hazard Mitigation Plans
March 23, 2017
month period)

Public Comment period begins on existing LHMP (approx. start date/2

March 30, 2017
the process

Social vulnerability meeting between TW and Dr. Juliano Calil to define

March 21-31, 2017

City research social impact indicators/indices
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April 6, 2017 TW/MK/CCWG review model assumptions and discuss progress on adaptation
strategies (completed and priorities for new ones) with larger LHMP team
April 5, 2015 Social vulnerability analysis meeting (Katie, Michelle, Rich, Juliano, Joe, Tiffany)
April 7 – 25, 2017
(text/tables/map)

City Updates LHMP Adaptation sections as much as possible

May 3, 2017 CCWG, TW and MK meeting on map presentation and sequencing options;
identify socioeconomics/scenarios that City may run itself in GIS
May 3 - 11, 2017

CCWG revises preliminary maps and findings

May 4, 2017 Meeting on LHMP/Climate Adaptation Plan Maintenance.
May 5, 2017 Preliminary social vulnerability assessment complete/CCWG submits to City
adaptation strategy progress and make recommendations on other strategies (reference FEMA
Mitigation Ideas documents)
May 31 2017 Public comment on 2012 plans ends (survey closes)
May 11, 2017 Full LHMP team progress meeting on Vulnerability Assessment update; CCWG
present preliminary maps, findings to core LHMP team (CCWG compile); City staff collect
adaptation strategy progress by department (in progress)
May 12 – June 12
TW revise CAP update (text/tables/map); work with J. Calil and R.
Westfall on presenting social vulnerability and loss valuation piece and other scenarios, if
necessary
May 17, 2017 Provide technical advisor/project team comments to CCWG on Revised
Preliminary SLR Vulnerability Analysis | Develop stakeholder review list; contact stakeholders
to notify of timeline
May 24, 2017 Sustainability Team complete adaptation strategy evaluation rubric (TW)
June 6, 2017 Department heads complete adaptation strategy evaluation rubric (TW)
June 7, 2017 TW compile adaptation strategy evaluation rubrics and summarize in CAP update
June 23, 2017 TW Present draft plan to Climate Action Task Force; request comment
July 7, 2017

Internal/external stakeholder comments due

July 7–20, 2017

TW to integrate review comments into Final CAP Update report
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July 15, 2017 Final Vulnerability Report Updates and CAP Updates (content /maps only) due
from CCWG; GIS layers turned over to City; Final social vulnerability maps due from Juliano
July 17, 2017 Transportation and Public Works Commission meeting
July 20, 2017 Tentative date for Presentation to Planning Commission
July 20–31, 2017
Dovetail Adaptation Plan and LHMP Updates to ensure consistency
(reference FEMA Plan Integration Guide and Handbook
August 1, 2017

Review comments due from City staff

August 8, 2017

Presentation to City Council (CC is dark in July)

September 7, 2017

Presentation to Planning Commission

September 8, 2017

Presentation to Climate Action Task Force Adaptation Subcommittee

September 28, 2017 Presentation to Downtown Commission
September 22, 2017 Final Updates to LHMP, Vulnerability Assessment and Draft Climate
Adaptation Plan complete
Public Outreach between Project Initiation and Draft CAP Update
 Panel Discussant at St. Francis High School’s Ecology Symposium on 3/25/3017
 Radio interview on Planet Watch KSCO on 4/2/2017 (can provide link to recording)
 Earth Day tabling at San Lorenzo Park on 4/22/2017
 “City Hall to You” community event tabling at Peace Church on 5/4/2017
 Transportation, Energy and Climate panel moderator at Santa Cruz Arts & Technology
Festival on 5/12/2017
 Interviewed by Steven Fundaro of KION TV pm 5/22/2017 for news piece entitled
“Severity of coastal flooding will double in near future according to USGS”
 Guest Lecture to UCSC global climate politics course on 6/1/2017
 Interviewed by Kara Guzman of the Sentinel local daily newspaper of record on 6/9/2017
for climate adaptation series of articles.
 Distribution of project fact sheet (included below)
 Public Survey (results follow)
Public Outreach Planned
The following proposed activities will substantially advance the objectives of this project in
achieving the goal of increasing climate readiness and community resilience.
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1. Develop messaging and a communications strategy37, as well as communications and
resource materials centered on the specific proposed activities*. This work will be carried
out with EcoAdapt and other project partners.
2. Host 1 Community Climate Forum for the general public to discuss climate change
impacts, adaptation opportunities, and where to access additional materials and tools.
3. Host 2 Community Climate Forums in and targeting socially vulnerable communities to
discuss climate change impacts, adaptation opportunities specific to community needs,
and where to access additional materials and tools*. This activity will be carried out with
EcoAdapt and other project partners.
4. Plan, promote, and conduct two community coastal restoration project work days
Bluff restoration at Natural Bridges with monitoring by USGS; Beach stabilization and dune
building at Seabright beach*. This work will be coordinated and led by Groundswell.
5. Plan, promote and conduct a Shrinking Shores Event at Main Beach in Santa Cruz, CA
during World Ocean’s Day in June, 2018 to demonstrate and provide opportunities to
discuss sea level rise vulnerability and adaptation responses*. This event will be carried
out in collaboration with Groundswell.
6. Conduct 3 workshops to provide local teachers with materials to teach climate adaptation
in the classroom. This work will be coordinated and led by Groundswell.
7. Conduct 8 hands on climate adaptation field trips for students at Title 1 Schools. This
work will be coordinated and led by Groundswell.
8. Conduct other outreach in the form of guest lectures, community presentations, etc. to
increase the dissemination of the resources developed.
9. With UCSC, NOAA or other partners, develop a (mobile?) sea level gauge exhibit to
display projected sea levels along various time horizons and under different climate
scenario assumptions.
.

37

A multi-stakeholder messaging exercise is taking place over the months of September and October 2017, led by
the City’s Sustainability and Climate Action Coordinator, to craft sets of essential communication points from the
draft Climate Adaptation Plan Update tailored for various audiences. All communications and resource pieces will
also be translated to Spanish language as a match from the City.
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2017 CLIMATE ADAPTATION PLAN +
LOCAL HAZARD MITIGATION PLAN UPDATE
Sea Level Rise Vulnerability Assessment

Central Coast Wetlands Group performing GIS analysis

New modeling and data allows quantification of impacts (new to Plan)

Impacts assessed: rising tides, coastal storm flooding + erosion

Scenarios analyzed include

Existing conditions (2010 water level)

Low sea level rise (IPCC S1, where 41 cm rise by 2100)

Medium sea level rise (IPCC S2, where 88 cm rise by 2100)

High sea level rise (IPCC SS3, where 159 cm rise by 2100)

Time horizons analyzed are 2010, 2030, 2060 and 2100

Outputs include SLR impact maps at each time horizon, inventory and valuation
of impacted facilities + infrastructure integrated into report narrative
Social Vulnerability Assessment

Technical Assistance provided by Dr. Juliano Calil

New measure to improve customization of adaptation strategies and actions

Social Vulnerability Score includes

Poverty

Age > 65 years old

Crime incidence

English not spoken well or at all

Disabled

High Social Vulnerability Scores overlaid onto SLR and other impact maps

Climate Adaptation Plan Update

Develop and prioritize adaptation strategies based on impacts and social
vulnerability

Update all narrative sections in report

Update non coastal impacts with existing studies and new data available

Integrate community input survey

Stakeholder and technical advisor review and comment
What’s Next

Public Comment period ends on May 8, 2017 (see links to surveys)

Integration with the Local Hazard Mitigation Plan over summer and
crosswalk with other plans as needed

Presentation to Downtown Commission, Planning Commission +
Transportation and Public Works Commission in July

Presentation to City Council in August

Secure funding for Cost Benefit Analysis of business as usual vs. adaptation
strategies, more public outreach and quantification of non-coastal impacts
(e.g. urban wildfire potential and drought)
Report on progress on Adaptation Plan update annually
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PUBLIC SURVEY (RESULTS FROM 386 RESPONDENTS FOLLOW)
A joint Climate Adaptation Plan and LHMP Updates public survey was conducted during the
month of May, 2017
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Q13 In your opinion, what are some steps the City of Santa Cruz could take to reduce or
eliminate the risk of future hazard damages in your neighborhood?
Answered: 174 Skipped: 212
#

Responses

Date

1

Information campaign to reach especially vulnerable populations

5/29/2017 9:20 AM

2

Checking buildings for earthquake retrofits and giving incentives for owners to do what
5/16/2017 9:08 PM
they need to do. Not allow anymore building near the river. Holding CERT training
regularly for city residents.
Have goats eat the high vegetation growing in the arroyos around Nobel Dr. cul de sacs
5/16/2017 3:20 PM
(steep terrain not easily accessible to other equipment). Also, patrol areas where homeless
are likely to set up "campsites" and possibly start fires. Sweep those campsites of
"campers."

3

4

Work with other agencies and organizations to: trim trees around power lines; clean
overgrown vegetation around the creeks and rivers.

5

Ease restrictions on tree removal, especially eucalyptus and older pines with roots which 5/14/2017 9:12 AM
are undermining sidewalks and city streets. Lower existing high speed bumps which slow
down emergency vehicles.

6

Practice drills.

5/13/2017 9:18 AM

7

Regular infrastructure analysis, threat analysis, drills

5/13/2017 6:15 AM

8

In any emergency, good drinking water is an essential need. We are on N. Branciforte Ave, 5/12/2017 8:39 PM
which is an old section of town, it is important to make sure we have access to good
water.

9

Acquire additional water storage capability eg dam

5/12/2017 4:23 PM

10

More storm drains on High St. Large volume flows down street. Street repair on High St.
heavy traffic Trim trees over High St. traffic

5/12/2017 4:05 PM

11

Run electricity underground

5/12/2017 12:46 PM

12

Budget for emergency funds

5/12/2017 12:01 PM

13

Provide adequate housing for all residents so some are not sleeping/living in flood or fire 5/12/2017 9:15 AM
zones.

14

Be sure sewer drains are cleared regularly.

5/12/2017 8:27 AM

15

Inspect trees, roadways and sidewalks and take measures to prevent downed trees and
mudslides in case of high winds and heavy rains. Participate in regional and national
efforts to stop global warming which increases likelihood of tsunami and other extreme
weather events. Build cisterns to capture rainwater for future use. Perhaps partner with
local, state and national government to secure funding.

5/12/2017 8:15 AM

16

Provide CERT trainings, Free CPR/First Aid Trainings, and/or help with Disaster Prep
trainings in Spanish and English

5/12/2017 8:07 AM

17

Best communication and real time updates

5/12/2017 7:39 AM

18

Public works has to replace all the old clay sewer pipes so we don't have flooding of our
streets when we have rain storms.

5/12/2017 6:29 AM

19

Redouble efforts to keep storm drains clear. Convince the voters to fund long‐deferred
work, like building new seawalls and fortifying old ones.

5/12/2017 2:22 AM

5/14/2017 8:48 PM
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20

Branciforte Creek runs through our backyard. We would welcome more information
regarding steps to take to mitigate flooding and erosion

5/11/2017 10:55 PM

21

Info spots online and in the Sentinel. Earned media through interviews or events.

5/11/2017 10:46 PM

22

Education, provide resources, communication across community through various
platforms
Don't know

5/11/2017 10:37 PM

24

seriously consider how high density housing effects water and traffic jams during
emergecies

5/11/2017 10:15 PM

25

Check for natural gas leaks regularly. We found a serious previously undetected gas leak in 5/11/2017 8:41 PM
our home when we bought it 2 years ago. Gas lines are antiquated and prone to leaks,
earth movement and water intrusion create leaks.

26

Work with the County to go solar to be less dependent on power outages, speed up on
fixing transportation issues and work on passing a desalination plant so we are prepared
for the next droughts

5/11/2017 7:47 PM

27

Drainage improvements

5/11/2017 7:44 PM

28

the neary lagoon,downtown, lower ocean and beach flats areas seem to be at risk for long 5/11/2017 7:26 PM
term flooding problems due to climate change, but I have not yet seen any plans (tentative
or otherwise) that seem to address this issue in any effective fashion. And short of building
dykes from the train trestle to the bluff at Dream Inn I wonder how we as a community
would do anything other than retreat to higher ground.

29

I live very close to the San Lorenzo River and when it rains I get nervous. I hope that the
attention paid to the river and the levee continue to be a priority in our city.

5/11/2017 7:11 PM

30

Insure alternate ingress and egress.

5/11/2017 7:09 PM

31

Allow wetlands, river area to inhabit natural paths.

5/11/2017 6:31 PM

32

Keep Neary Lagoon free of tules. Make sure to clear up whatever is causing the end of
5/11/2017 6:14 PM
Blackburn St to flood. Maintain levees. Not build on flood‐prone land. Keep access roads in
and out of the county maintained.

33

Do not build high density housing.

34

Eliminate large stands of eucalyptus trees that if caught fire ...embers can travel 5 mile
5/11/2017 5:46 PM
radius...which could take out our entire City> This fact is completely ignored and we defer
to "heritage" tree. It is a large weed, spreading, uncontrolled.

35

Require property owners to remove debris and hazards fro their property; require them to 5/11/2017 5:42 PM
install smoke and carbon monoxide detectors

36

1. Allow this survey to be seen, I can only see the left 2/3 of it on my iPad and wasn't able 5/11/2017 5:38 PM
to check certain boxes 2. Have a designated system for different area of the city so people
can respond quickly to problems in their area. 3. I had an alert on my phone and had to
take it off due to being warned of things that didn't concern us

37

fix the drainage to prevent street flooding

5/11/2017 5:34 PM

38

Underground electrical service

5/11/2017 5:03 PM

39

Listen

5/11/2017 4:57 PM

40

No clue‐

5/11/2017 4:48 PM

41

to inspect my house and the neighborhood for prevent for a future hazard damage

5/11/2017 4:03 PM

42

Have the State mow Lighthouse field. Trim up all the trees there too.

5/11/2017 3:53 PM

23

5/11/2017 10:18 PM

5/11/2017 6:02 PM
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43

I used to live in Cupertino which has a very active CERT community. I think that Santa Cruz 5/11/2017 3:51 PM
could do more in engaging people in CERT activities.

44

Remove dangerous non native trees like the Eucalyptus. Secure steep hillsides with
retaining walls.

5/11/2017 3:36 PM

45

address flooding after large rain storms

5/11/2017 3:20 PM

46

Cut all overgrown branches in the city that would impact a road or power lines if they
5/11/2017 3:14 PM
were to come down in a storm or high winds. Remove any trees that are not stable
enough to resist falling into a roadway or power line in a storm or high winds.Keep
firebreaks mowed or plowed in natural open grassy areas and weed‐prone roadsides.
Maintain maximum levels of reserve water in any water storage facility or reservoir. Pass
and/or enforce City Ordinances requiring rural and/or forested property owners to
maintain an effective clearance/firebreak around any structures by removing debris and
mowing overgrown areas that would be prone to burning in a wildfire. Keep all potholes
repaired to prevent hazardous deterioration in heavy rains and floods.

47

Offer 90 minute emergency preparedness sessions to be hosted in someone's home once 5/11/2017 2:54 PM
each year for each Nextdoor neighborhood.

48

Have an excellent notification system

5/11/2017 2:49 PM

49

You're doing it!

5/11/2017 2:46 PM

50

Until there's a way to control earthquakes, I am not sure there's much to be done. The
PGE gas pipeline is probably the biggest culprit.

5/11/2017 2:41 PM

51

Prepare for future drought

5/11/2017 2:26 PM

52

I don't really know ‐ I don't live in the floodplain, near the cliffs, or in the hills, so I think
not much could be done to eliminate the risk of future hazard damages.

5/11/2017 2:04 PM

53

Better supervision of city employed outdoor maintenance workers. More police and city
workers patrolling the neighborhood to look for potential and actual hazards.

5/11/2017 2:04 PM

54

Education Kits or a list of items and easy ways to purchase.

5/11/2017 2:04 PM

55

The constant problem that effects my quality of life is the drug addicts and outlaw
homeless people (not all homeless are outlaws) that roam our town stealing whatever
they can find. IT IS WAY out of control.

5/11/2017 1:59 PM

56

Be Ready

5/11/2017 1:48 PM

57

Put electrical and phone underground. PGE to provide neighbor maps of gas lines.
Wireless internet

5/11/2017 1:46 PM

58

Keep El Rancho fixed. One slide newly fixed after what over 10‐12 yrs (I Know ‐Co. road)... 5/11/2017 1:41 PM
We could be cut off. Keep homeless from building fires in woods behind Emeline Co.
building, not to mention fire arms

59

Help homeowners with coast of retrofitting; subsidize emergency preparedness kits;

60

utilize groups like NextDoor online platform and santa cruz neighbors to create geographic 5/11/2017 1:28 PM
zones for encouraging and educating about emergency preparedness, like monthly
reminders about what to do to prepare or local workshops about how to make a family
disaster plan or create a preparedness kit

61

Take care of the homeless situation so illegal camps can be cleared out.

5/11/2017 1:15 PM

62

Highly dangerous eucalyptus trees are not directly addressed by this survey.

5/11/2017 1:14 PM

63

Put power lines underground. Invest in desalination. Come up with a comprehensive
coastal protection plan.

5/11/2017 1:10 PM

64

Earthquake preparedness meetings?

5/11/2017 1:10 PM

65

Maintain levee constantly

5/11/2017 1:08 PM

5/11/2017 1:39 PM
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66

Replace age‐old pipes and lines.

5/11/2017 1:03 PM

67

Messages on preparedness and where to get info in the case of an emergency.

5/11/2017 1:02 PM

68

Improve drainage; allow more trees to be removed; enforce/enact property owners
5/11/2017 1:00 PM
keeping lots cleared of weeds etc; issue a "who to call/contact" list for downed
trees/blocked drainage/sinkholes etc
Make emergency management more of a day to day instead of a once in a while thing.
5/11/2017 12:56 PM
Simulations, Workshops. drills at schools and hospitals, farmers market outreach, training
for parents and teachers, elder caregivers, and what to do when........ (at teh beach,
traveling, cell phone outage, etc.
Improve erosion controls. Upgrade water system‐‐I'm very concerned that downtown is 5/11/2017 12:54 PM
vulnerable to saltwater inundation.

69

70
71

Watch for illegal camping sites

72

Develop brochures which could be in print and web‐based. Covering all topics. New
5/4/2017 2:35 PM
neighbor (a example) has allowed the entire backyard to become full of Scotch Broom so
fire is a concern to us. Need polite neutral ways to have an agency the city contact the
owners for these and similar situations. Neighborhood groups online are ok but cover too
many topics and the definitions of the neighborhoods are up to the individual. Maybe
have the City develop a separate online presence for disasters. I would also like dearly to
hear from our country supervisor, we never hear from him and disaster planning should

73

N/A

5/2/2017 1:18 PM

74

Community awareness

5/1/2017 6:46 PM

75

tree removal and stronger enforcement of no camping.

4/27/2017 12:30 PM

76

Clean up the homeless encampments which have been known to cause fires.

4/20/2017 11:22 AM

77

78

Require property owners to regularly maintain any trees on their property; require erosion 4/19/2017 10:06 AM
control on property; require water permeability on property (i.e., not too much concrete
or non‐permeable material covering property).
Improve surface drainage and install storm lines/drains.
4/18/2017 8:26 AM

79

Address the homeless issue.

4/10/2017 9:50 AM

80

None, we good

4/10/2017 8:43 AM

81

4/9/2017 4:42 PM

82

If the climate change and rising sea levels are a true concern the city should stop issuing
building permits in the projected flood area without raising occupied spaces above the
projected flood level
Stop cutting down trees. Trees root systems are connected with other trees. They loose
their integrity if you cut down all trees close by. Also, the erosion in Delaveaga park and
Pognip caused by mountain biking is real and may have led to some toppled trees in the
recent storms. Paving over streams does not work.

4/8/2017 4:03 PM

83

After the stress the levee has undertaken this winter, check it thoroughly for damage.

4/8/2017 1:22 PM

84

Financial incentives to secure neighborhoods (home by home), relaxing both tiny home
4/8/2017 11:31 AM
and RV laws so more people are able to get out of the way of an emergency, funding CERT
and other like trainings, partnering with the public library and local businesses to teach
about and even distribute supplies...
continuous assessment of areas of concern, educational meetings for the general public 4/7/2017 1:54 PM
(and available in other languages)

85

5/11/2017 12:45 PM

86

Create incentives (tax credits maybe) for people who make positive changes to their
property.

4/7/2017 12:50 PM

87

have people take care of their own stuff and not relying on government to solve all the
problems

4/7/2017 8:23 AM

88

evacuation destination signs in flood areas.

4/6/2017 5:14 PM
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89

The City should conduct full emergency service practice Drill Scenario. Can't say that I have 4/6/2017 3:52 PM
ever seen the City have one.

90

Utilize the help from Fire/EMS/Police personnel for a real world point of view and plan

4/6/2017 3:12 PM

91

Maintain the storm drains consistently and capture rain water runoff.

4/6/2017 2:51 PM

92

Food and water storage. Organized Emergency Action Plans.

4/6/2017 2:03 PM

93

improve/fix drainage on public streets; building structural inspections for earthquake
damage prevention; good plan for evacuations of residents and employees

4/6/2017 1:00 PM

94

reduce population

4/6/2017 12:00 PM

95

In Lompico, where I work, the community has formed a group to address emergency
evacuation routes and process ‐‐ a very good idea, considering our winter.

4/6/2017 11:56 AM

96

Keep public informed of how to be prepared. Try to insist that public do not sight see
events
increased maintenance

4/6/2017 11:53 AM

98

Increased education/instruction especially as city employees there is an added level of
responsibility aside form normal personal responsibilities.

4/6/2017 10:03 AM

99

Community trainings, encourage neighborhoods to have a plan.

4/6/2017 9:55 AM

100

Fire prevention, forest management and ecosystem augmentation. Harmful Algal Blooms 4/6/2017 9:46 AM
and habitat destruction are another local hazard that are immediate and arguably
preventable.

101

102

Keep residents and business informed about potential hazards, especially drought
4/6/2017 9:08 AM
problems. Maybe have a workshop or class about what to do when something happens, to
help lessen injuries and fear about what to do in an
emergency so we can help each other.
Clearing old/dead trees and excess brush. Keeping the roads in great condition.
4/6/2017 8:23 AM

103

Community outreach programs, informative education

4/6/2017 8:03 AM

104

Ensure water supply infrastructure is well prepared for emergency situations.

4/6/2017 7:57 AM

105

Preparation/training's on response Catching up on deferred maintenance

4/6/2017 7:47 AM

106

Control all the crack heads and or people that are going to raise havoc when they get
more of an opportunity. Than they do right now, cause it's bad enough !!

4/6/2017 7:45 AM

107

N/A

4/6/2017 7:39 AM

108

communication

4/6/2017 7:21 AM

109

The main risk is flooding. Make more room for the river to roam?

4/5/2017 11:28 PM

110

Invest in infrastructure improvements to reduce risks of flooding. Protect water supply. I
live in an area with lots of rentals, so outreach to property owners, as opposed to
residents, would be important.

4/5/2017 10:33 PM

111

Elaborating on previous question ‐ Record public meetings and post online. Have online
courses or videos for preparedness

4/5/2017 7:51 PM

112

Proactive preventive maintenance

4/5/2017 7:33 PM

113

Offer free green waste removal.

4/5/2017 6:35 PM

114

Make neighbors collaborate

4/5/2017 5:47 PM

115

disaster kits and advanced warnings and assistance in disaster targeted areas

4/5/2017 5:41 PM

116

My neighborhood is safe from hazards

4/5/2017 5:21 PM

117

Improve existing infrastructure to comply with updated safety codes.

4/5/2017 5:00 PM

97

4/6/2017 11:37 AM
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118

Publish emergency plans for various types of problem events.

4/5/2017 4:56 PM

119

Build another reservoir to catch the rain we receive to reduce the need for ground
pumping or to replenish ground pumping.

4/5/2017 4:52 PM

120

Give every resident a banjo. Everyone loves the banjo.

4/5/2017 4:50 PM

121

Set up more local/ neighborhood based groups to identify their concerns and then
4/5/2017 4:47 PM
compile the info. Some people can't get out, don't use media, etc. and as neighbors living
in the same area can communicate and identify the risks. Let's look at the City community
by sections just like the National EOC.
Inspect Dam more often to ensure no cracks that could cause a break. Have better
4/5/2017 4:47 PM
maintenance by roadways to eliminate dead/dry brush during fire season. Have a City
evacuation plan readily available to the public in cause of emergency that is efficient.

122

123

Maintain the existing facilities.

124

My neighborhood is not likely to flood, burn, or be affected by tsunami. First Aid classes 4/5/2017 4:43 PM
would be good, and lessons in what to put into a "go" bag and what to have in the house.

125

Invests in more reliable infrastructures

4/5/2017 4:39 PM

126

Have emergency supply & communication stations in each neighborhood ‐ with radio
equipment, food etc.

4/5/2017 4:37 PM

127

Clean Drains to ocean. Trims Trees.

4/5/2017 4:32 PM

128

Start funding and supporting programs that have an impact on these issues.

4/5/2017 4:22 PM

129

Not sure, it's hard to control Mother Nature. Last year we were all worried about El Nino, 4/5/2017 4:22 PM
but this year's rain has been worse.

130

Stop being concerned about non citizens and focus on protecting legal residents. Stop
wasting money on unneeded social programs, and making city offices pretty, until you
have fixed all of the infrastructure
Provide alternative transportation forms, like a passenger rail system, so that first
responders and evacuees don't get all caught up in traffic.

131
132

133

4/5/2017 4:47 PM

4/5/2017 4:17 PM

3/29/2017 5:43 PM

There's no other place for general comments. In item 12, include radio. In item 2, there's 3/29/2017 6:13 AM
no place for people like me who live here but do not work. Maybe live or work instead of
live and work in the first option. In my neighborhood, the storm sewer backs up and
puddles turn to pond and then to lakes when the rains are fast. Also downtown on Locust
St in back of the library. The very best the City can do is education leading to individual
preparedness, prevention and maintenance of systems, and arguably most effective,
education in primary school, maybe 5th or 6th grade, create junior monitors or some
similar program
CERT and emergency preparedness trainings. Give out emergency preparedness supplies 3/28/2017 5:53 AM
to local households.

134

Improve roads. Don't overbuild the city because we will be trapped by traffic to flee
wildfires or other weather events

135

3/27/2017 12:48 PM
reduce GHG emissions. send winter water to mid county. keep enough water in the
streams for fish. don't let people rebuild where there are consistent floods and landslides.
address sea level rise in downtown area. implement mass transit in rail corridor,
accommodating for sea level rise.
3/27/2017 12:40 PM
Surprised RADIO was not included in question 12. Regular, repeated PSA's (newspaper,
radio, etc.) that delivers a single DISASTER PREPARATION message that runs, for example,
on a quarterly basis (e.g., In earthquake, Know where utility shut‐off is & if/when to turn
off.) Education campaign over radio/flyers, etc to educate simple tips over time. One thing
all people can do.

136

137

3/27/2017 10:41 PM

realistic scenarios of things that have happened ‐ not seriously dramatized ‐ and how best 3/27/2017 10:12 AM
to prepare for them
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138

Let me know what kind of damages my home/neighborhood is most susceptible to so we 3/27/2017 7:47 AM
can prepare.

139

Keeping drains cleared.

3/26/2017 11:07 PM

140

Infrastructure updates

3/26/2017 5:08 PM

141

I have been trying to deal with excess water on my property in the City of Santa Cruz by 3/26/2017 8:31 AM
myself. I would appreciate help from the City in the form of rebates for bioswales, clear
guidelines, advice, etc. A program that deals with runoff at neighborhood levels instead of
lot by lot.
Taking better care of our roads would greatly decrease the number of pot holes and
3/26/2017 7:03 AM
potential cracking and even breaking of our roads. The drainage systems should be looked
at and possibly redesigned to insure less flooding during future rainfall. Trees should be
kept clear of the electrical cords and better maintained. A lot of power polls look weak and
should probably be looked at to see if they can withstand another huge rainfall. Hillsides
with the potential of rockslides and mudslides could be secured with netting, plants or
ll pack
M our neighborhoods
i
i with
f over 3 lstory
i buildings.
d i lDon'ti take awayb the di
Don't
corridor
3/26/2017 4:46 AM

142

143

144

145

146
147

148

149

parking thereby pushing the on street parking to our neighborhoods. Require adequate
parking for apartment units and other large housing developments. At least one space per
unit and preferably two. Require UCSC to house their students or limit number of
students. Don't let UCSC continue to use the city resources without developing their own
resources.
Another streetlight along 7th Ave by Dolores or Carmel to make evacuation route safer,
3/25/2017 6:25 PM
raise the road between twin lakes and beach so water flows under a bridge instead of
being flooded out, and another bridge across the harbor to increase evacuation routes.
Need better wildfire hazard information for people who live near parks and open spaces, 3/25/2017 11:58 AM
or who have big lots. My neighbors don't seem to be aware of the risk or what to do to
reduce their risk. Their properties are a hazard to mine!!! Need enforcement of weed laws,
and require defensible space clearance. My friends in Santa Clara County have a chipper
program and they clear their brush and prune their trees and can get rid of the brush piles
for free every year. I have to haul and it's a pain. I think many people don't do the brush
clearing because getting rid of it is a problem. Also, French broom should be illegal to sell
in nurseries! Eucalyptus trees should be banned and permit fees waived to remove them,
they are EXTREMELY hazardous in a wildfire. The city should have a program to help
people remove eucalyptus as well as any dead trees. There are a lot of dead oaks and
Emergency/disaster training
3/25/2017 11:04 AM
Neighborhood action groups like CERT. CITY SPONSORED 'education' sessions, town hall 3/25/2017 10:27 AM
seminars to discuss MENTAL HEALTH AND DRUG ISSUES AFFECTING OUR COMMUNITY.
PRESSURE ON COUNTY TO BETTER MANAGE OUR HOMELESS CRISIS SPILLING INTO OUR
NEIGHBORHOODS‐ theft, assault, open drug use, mental health episodes, human waste,
needles, etc. PUSH COUNTY TO DEAL WITH THIS STUFF‐ SUPERVISORS NEED TO BE HELD
ACCOUNTABLE FOR THIS DROP IN HEALTH STANDARDS. HOW LONG ARE THEY GOING TO
LET THIS GO ON?
Perhaps start a campaign that tells us what the city can and can't do so that we know what 3/25/2017 7:48 AM
we need to prepare for ourselves. For instance, we have big trees on our property in front
of our house. They are heritage trees which have to remain...yet, they are enormous and
very scary during storms. What do we do if one falls during a storm? Do we call 911? If it
falls on our house, what company do we call to help us fix the damage? I have very little
idea (some now that one of my best friends had her house flood in San Jose recently and
worked with a remediation company)
Deal with the homeless! They set up camps in my neighborhood were my rental is. They 3/25/2017 7:25 AM
start fires in the field frequently. Stop giving them handouts that keep them around
begging for more.

150

Use a system like AtHoc to communicate to us.

3/25/2017 6:33 AM

151

planning 4 emergencies meetings or email / text TBSC online infoo

3/25/2017 2:01 AM
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3/24/2017 10:45 PM
Preventive measures‐ clearing trees that pose future risk immediately upon discovery,
conduct geological surveys to assess which areas are suspectible to erosion in order to fix
them before people/environment is grossly impacted, maybe some sort of public service
announcement to encourage folks to report areas requiring attention by sending in
pictures or calling a number
They could provide home inspections to look for hazards such as a lack of J bolts holding 3/24/2017 8:58 PM
the house to the foundation, at Cetera

154

Not too concerned for my neighborhood no

155

3/24/2017 5:02 PM
I live 3 blocks from West Cliff Drive. The City could address (not in order of importance,
just numbering these as I think of them): 1) What happens with West Cliff Drive? on a
spectrum from constant spending to repair coastal damages (not recommended!) to
managed retreat? What happens when these high‐value properties become low‐ value
properties because you cannot drive to them anymore and they're about to fall into the
ocean? 2) As a method/tool, scenario planning to envision where we want to go as a
community ‐‐ what type of future do we want to build? ‐‐ and how to get there 3)
Inclusion of the functions of natural ecosystems, and their services, as buffers for storm
surge, water‐filtration systems, and water‐flow regulation systems. As one subset of this
topic: dealing with stormwater, capturing rainwater in tanks, and making sure that big rain
events don't lead to problems with the sewers. Mapping areas of aquifer recharge in the

156

Cell phone alerts system. Repair roads.

3/24/2017 11:05 AM

157

N/A

3/24/2017 9:23 AM

158

Maintain the roads better. Especially the main roads/commute roads. San Jose Soquel
3/23/2017 2:23 PM
road closure has made me not want to drive into town/spend my money there. Also there
is a high level of concern if HWY17 closes bc it's my only way in and out??

159

Update info structure, power and water supply systems.

3/23/2017 9:36 AM

160

illegal campsites equal fire danger. Keep creeks clear of trees for flooding.

3/22/2017 11:16 PM

161

I think the City is doing a great job of keeping us informed/

3/22/2017 11:02 PM

162

Overground power lines

3/22/2017 9:43 PM

163

The city lacks adequate reserves of food and water for residents and visitors should a large 3/22/2017 9:16 PM
scale disaster such as an earthquake occur.

164

Every neighborhood needs a designated building to meet at if there is an emergency.

3/22/2017 5:15 PM

165

O

3/22/2017 2:19 PM

166

Keep Laurel Creek clear of debris just downstream of the Babbling Brook. Perhaps build
small levees to contain Laurel Creek as it enters Neary Lagoon.

3/22/2017 1:10 PM

167

Keep the storm drains clean.

3/22/2017 1:10 PM

168

Maintenance of roads, vegetation and ocean cliffs.

3/22/2017 12:41 PM

169

Clean up tree debris in Delaveaga park. It is literally feet deep near the old zoo. Seems like 3/22/2017 12:10 PM
a huge fire hazard.

170

Help with hazardous tree and weed removal

171

Have jail inmates participate in roadway clean ups. City workers can cut/ prune trees and 3/22/2017 10:59 AM
inmates can clean up the mess. Pruning big trees, reinforcing landscapes could help
reduce fire hazards.

172

Sweep streets after morning commuters have gone to work; not when so many more cars 3/22/2017 10:14 AM
are parked on the street in the early morning hours.

173

investment in maintaining and shoring up roadways from potholes to landslide
prevention
Provided more information

174

3/24/2017 7:39 PM

3/22/2017 11:18 AM

3/22/2017 9:57 AM
3/22/2017 9:37 AM
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Stakeholder Review Comments

SUMMARY OF STAKEHOLDER REVIEW COMMENTS
To be completed when all comments on the draft CAP Update are received and compiled prior to
City Council Adoption.
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2017 LHMP & CAP Crosswalk

CROSSWALK 2017 LOCAL HAZARD MITIGATION PLAN AND CLIMATE
ADAPTATION PLAN UPDATE
LHMP
Impact
Mitigation
Strategy
Hazards
Earthquakes and
Liquefaction
Wildfires
Floods and Associated
Coastal Storms
Drought
Tsunami
Coastal Erosion

CAP
Impact

Adaptation
Strategy

Ch. 13

Not Climate
Induced
Ch. 3

Ch. 4

Ch. 6

Ch. 13

Ch. 3

Ch. 4

Ch. 7
Ch. 8

Ch. 13
Ch. 13

Ch. 3

Ch. 9

Ch. 13

Dam Failure
Landslide

Ch. 10

Ch. 13

Ch. 11

Ch. 13

Sea Level Rise

Ch. 6,
Not Addressed
9
Ch. 6,
Not Addressed
11
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed

Severe Storm/Weather
Events
Ocean Acidification
Salt Water Intrusion
Increasing Temperature
Food and Fuel Availability
Impacts to Ecosystems

Ch. 4

Ch. 13

Ch. 5

NA

Ch. 4
Not Climate Induced
Ch. 3,
Ch. 4,
Appendix D
Appendix G
Not Addressed Ch. 4,
Ch. 4,
Not Addressed
Appendix A, G

Ch. 3

Ch. 4

Ch. 3

Ch. 4

Ch. 3
Ch. 3
Ch. 3
Ch. 3
Ch. 3

Ch. 4
Ch. 4
Ch. 4
Ch. 4
Ch. 4
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Comparison of County & City Strategies by Hazard/Impact

COMPARISON OF COUNTY OF SANTA CRUZ & CITY OF SANTA CRUZ ADAPTATION STRATEGIES BY CLIMATE HAZARD/IMPACT
Climate Change Process

Impact

County Strategy

Consider designing and siting all future county projects and
infrastructure to account for sea level rise projections, considering
projected life span of project.

Develop a detailed priority list for addressing public infrastructure that
has been identified as vulnerable, and consider developing retreat or
retrofit plans for high priority infrastructure subject to future inundation.

Continuing and accelerated sea
level rise

Gradual Permanent
inundation of low lying
shoreline areas

Consider developing a plan to elevate E. Cliff Drive at Twin Lakes State
Beach, Corcoran Lagoon and Moran Lake to alleviate frequent coastal
flooding and potential inundation.
Develop a forum for ongoing engagement with coastal private property
owners and the California Coastal Commission to discuss frameworks
for land use policies that respond to expected future losses. Topics would
include post-disaster reconstruction, policies regarding engineered
protective structures and legal instruments that would allow property
owners to acknowledge and accept responsibility for future losses.
Consider a program to identify areas where high priority wetlands will be
inundated, and evaluate options to allow wetland areas to migrate with
the shoreline.
Consider relocating coastal development away from areas that will be
inundated to eliminate the risk of damage and the need for coastal
protection. This concept is known as "managed retreat" and may only be
technically, financially and legally feasible in limited situations.

City Strategy
Develop City policies that establish review processes for proposed
Capital Improvement Projects located within existing and future hazard
zones to minimize risk and maximize capital investment. These
guidelines will help staff and the public be aware of projects that may
become vulnerable to projected climate risks within the expected
lifespan of the project.
Protect current infrastructure or assets through coastal restoration
efforts as related to reinforcing, replacing, relocating, or otherwise
safeguarding current and future pipelines, assets, or other water
department holdings.
Install permanent gauges to monitor sea level or work conjunctively
with agencies that intend to install gauges.
Allow construction that alters natural shoreline processes only when
required to serve coastal-dependent uses or to protect existing
infrastructure, structures or public beaches from erosion, and when
designated to eliminate or mitigate adverse impacts on local shoreline
sand supply.

Relocate or upgrade any facilities or infrastructure that may be
impacted by ongoing or increased storm events, such as sea level rise,
permanent coastline or cliff erosion, repetitive flooding or salt water
intrusion.
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Gradual inundation of
beaches where back edge
of beach is fixed with a
structure

County Strategy

Consider limiting new engineered protection structures to infill in
locations where the back beach is currently fixed.
Consider a program to identify those areas where managed retreat should
replace engineered protection structures, based on public benefit.

Rise in groundwater table

Consider securing federal grant funding for the following drainage
improvements within the Rio Del Mar Esplanade necessary to protect
against a 10-year storm:

Comparison of County & City Strategies by Hazard/Impact
City Strategy
Prepare for redistribution of groundwater pumping away from coastal
areas susceptible to salt intrusion.
This risk assessment suggests that flooding of the Beach Flats area will
become a more significant hazard after 2030. Continued focus on
emergency response and improved building guidelines (increase free
board and first floor parking) can help reduce temporary impacts of
flooding. A temporary or permanent barrier along Beach Street may
help to reduce wave overtopping and flooding of Beach Flats within
this high risk area. Evaluation of wave reflection structures under the
Santa Cruz Beach Boardwalk to eliminate pathways that would lead to
inland flooding is appropriate.
Evaluate and raise bridges as needed to reduce flooding hazard
potential along the San Lorenzo River, Water Street, Soquel Avenue,
Laurel Street, Riverside Avenue, and two pedestrian bridges.
For development adjacent to cliffs, require setbacks for buildings that
anticipate future cliff retreat.
Install permanent tide gauges to monitor sea level or work
conjunctively with agencies that intend to install gauges; install ground
water monitoring wells to track water table rise; upgrade infrastructure
to adapt to higher sea level and water table. Protect freshwater
resources from saltwater intrusion. Prepare for redistribution of
groundwater pumping away from coastal areas susceptible to salt
intrusion. Pursue rivermouth drain system to prevent groundwater
flooding in the Beach Flats and Lower Ocean Area.
Storm drains are currently vulnerable to high water during winter
storms and these systems will become further compromised as water
levels rise at discharge points along the coast and river leading to a
reduction in discharge rate. Evaluate and improve pump stations along
the San Lorenzo River and Neary Lagoon that are located within the
FEMA flood zone that may need to be upgraded to increase pumping
capacity and ensure continued operations with predicted salt water
flooding risks. Evaluate flooding when combined with rain events.
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County Strategy
Construct pump station to include a new concrete vault at the southeast
end of the parking lot centerline equipped with multiple pumps and
associated control panels; establish new discharge outfall, provide new
piping to connect to the existing storm drain systems and install a water
quality treatment unit
Install a closed gravity pipe system along Winfield Way that intercepts
runoff along the ramped section of Aptos Beach Drive. Install a closed
gravity pipe system near the Esplanade frontage that intercepts runoff
flowing down the ramped section of Rio Del Mar Boulevard

Comparison of County & City Strategies by Hazard/Impact
City Strategy
Provide ground water monitoring wells to monitor level of ground
water rise. Seal wastewater pipes throughout system that are at or
below existing groundwater levels to protect system against rising
groundwater.

Replace the undersized 12-inch pipes along Aptos Beach Drive with 24inch diameter PVC, HDPE or RCP piles (PIPES?!) Relocate and replace
the Esplanade parking lot storm drain system with 18-inch pipes
Rebuild the 12-inch storm drain lateral from the downstream end of the
main storm drain up Venetian Road to Lake Court. Provide several inlet
locations and a point of connection at Sand Street.
Construct a new seawall within the Esplanade parking lot on County
property rather than State Parks property. Alignment would likely divide
the parking lot into two halves, with the interior side offering year-round
use, and the beach side closed in the storm season only.
Consider coordinating with the City of Santa Cruz on programs to
minimize vulnerabilities at the Neary Lagoon Plant.
Continue to improve wastewater collection system to reduce infiltration
by groundwater or surface water. Monitor groundwater and increase
efforts as necessary.

Protect current infrastructure or assets through coastal restoration
efforts as related to reinforcing, replacing, relocating, or otherwise
safeguarding current and future pipelines, assets, or other water
department holdings.
Monitor, repair enhance and replace (when necessary) all system pump
stations including the one at Neary Lagoon as well as five storm water
pump stations along the San Lorenzo River.
Rehabilitate the City’s wastewater facility to isolate and dewater
continuing water table rise beneath facility from the rest of Neary
Lagoon area
Engineer a cut-off wall such as a steel sheet pile barrier or grout curtain
and pump system to isolate ground water beneath the wastewater
treatment facility from Neary Lagoon.
Develop policies early enough for property owners to consider these
changes.
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Seal pump gallery under the wastewater treatment facility to protect
against a rise in groundwater, plus possible improvement to secondary
clarifiers to protect against groundwater rise.

Develop a forum for ongoing engagement with coastal private property
owners and the California Coastal Commission to discuss frameworks
for land use policies that respond to expected future losses. Topics would
include post-disaster reconstruction, policies regarding engineered
protective structures and legal instruments that would allow property
owners to acknowledge and accept responsibility for future losses.

Coordination with State and federal agencies is required to implement
such policies and ensure that proper compensation programs are
established to compensate private property owners for the transitions
from private to public use (i.e., beaches, public access and river and
bluff setbacks).

Work with the engineering community to define a standard increment of
additional height that should be added to the FEMA 100 year wave run
up, storm surge, and flood levels when analyzing hazards in specific
locations.

Sea level rise in combination
with winter storms

Increased impacts to
residential development
from wave run-up, storm
surge and flooding

In consultation with the California Coastal Commission, consider
revising regulations that address rebuilding structures that are repeatedly
damaged by sea level rise and coastal storms.

Identify which areas should be protected from the combined forces of
sea level rise and increased storm intensity. Between 2060 and 2100,
some properties will be difficult and expensive to protect in place and
therefore a change in use may be necessary.

Consider relocating coastal development away from hazardous areas to
eliminate the risk of damage and the need for coastal protection. This
concept is known as "managed retreat" and may only be technically,
financially and legally feasible in many situations.

Maintain flood plain and floodway regulations in developed flood
areas

Continue implementing and improve the FEMA flood hazard program.

Damage to Public
infrastructure from storm
surge

Develop a priority list for addressing public infrastructure that has been
identified as vulnerable to storm surge and wave run up associated with

Ensure that flood information is made available to property owners,
potential buyers, and residents living in flood plains and coastal
inundation areas, and encourage them to participate in the Federal
Flood Insurance Program.
Monitor Newell Creek dam and infrastructure to preserve water
resources and minimize risks to people and property resulting from
dam failure; Replace or rehabilitate inlet/outlet works to meet Division
of Safety of Dams operational requirements.
Relocate or upgrade any facilities or infrastructure that may be
impacted by ongoing or increased storm events, such as sea level rise,
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Comparison of County & City Strategies by Hazard/Impact
City Strategy

16.5-65.7 inches of sea level rise in 2100, and consider developing
retreat or retrofit plans for high priority public infrastructure.

permanent coastline or cliff erosion, repetitive flooding or salt water
intrusion.

Work with the County Office of Emergency Management to refine
FEMA flood hazard mapping to account for climate change, as maps are
the basis for evacuation notification in the event of anticipated flooding
and/or a tsunami.

Policies may indicate the need to identify and implement realignment
of roads and utility infrastructure.

Consider evaluating unprotected developed coastal bluff areas subject to
future erosion, and develop plans and timeline for either armor
placement, or retreat and relocation of existing public structures and/or
infrastructure.
Consider evaluating areas that are presently armored to determine
whether additional armor or managed retreat is the most practical longterm approach.

Protect, preserve and reinforce City buildings, Municipal Wharf and
infrastructure from impacts of climate change. Evaluate and upgrade
infrastructure, including, but not limited to City Hall, Civic
Auditorium, Police Department, Fire Department, Library, Corporation
Yard, Wharf, Lighthouse, Wastewater Treatment Facility, water
facilities and supply lines, storm water pipes, dams, roads, bridges,
intakes, or pumps.
Develop coastal bluff and beach management policies and plans (e.g.,
West Cliff Management Plan) that outline short and long term coastal
bluff management strategies that can help establish protection and
adaptation priorities.
Consider coastal armoring, beach nourishment, groin construction and
retreat. Prioritize protecting public beaches and public coastal access.
Future allocation of public funds to protect current infrastructure is to
be prioritized and weighed against the longevity and feasibility of the
proposed structures.

Continue to require that the County Geologist review development in
Protect water system infrastructure and reservoir from landslides and
areas of suspected landsliding and require engineering geology reports
other failure — landslide monitoring and slope stabilization
when landsliding is identified or suspected.
Continue to require that an engineering geologist and/or geotechnical
engineer investigate the site of any proposed construction near
landsliding and require mitigation of landslide hazards before issuing any
building or grading permits.
Continue to require that an engineering geologist and/or a geotechnical
engineer investigate any landslide damage to homes or roadways before
repair of the landslide and reuse of the homes or roadways.
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Continue to work with the US Army Corps of Engineers, County of
Monterey, and City of Watsonville to develop a feasible flood control
alternative to reduce the potential overtopping of the Pajaro River levees
within both Santa Cruz and Monterey counties, including construction of
setback levees to reclaim a portion of the floodplain while increasing the
flood capacity.
Amend the Safety Element of the General Plan and revise implementing
regulations to increase the efficacy of the damage prevention and flood
protection aspects of the National Flood Insurance Program. This would
include revising the method of calculating "Substantial Improvement" in
the floodplain, maintaining participation in the Community Rating
System to improve floodplain management and reduce insurance costs
for residents, and creating an online database of elevation certificates
(LHMP).

Changing patterns of
seasonality of precipitation

Increased frequency and
magnitude of winter
flooding in response to
more concentrated winter
rainfall

Consider increasing the freeboard above the projected 100 year flood
level that is required for new development, in order to account for sea
level rise and increased winter storms.

Evaluate the effectiveness of current policies and ordinances designed to
limit storm water runoff and flooding and, if needed, recommend
revisions to improve the effectiveness of these policies and codes.
Specifically, evaluate the effectiveness of current drainage plan
requirements for new development to ensure that runoff from impervious
surface does not contribute to flooding, and revise development permit
conditions of approval if needed (LHMP).
Prepare a "Storm Water Facilities Master Plan" for Flood Control
Districts 5 & 6, which includes portions of Live Oak, Soquel, Aptos,
Seacliff and Rio Del Mar. This will include an inventory of existing
facilities, development of hydraulic and hydrologic modeling of these

Comparison of County & City Strategies by Hazard/Impact
City Strategy

Ensure that flood information is made available to property owners,
potential buyers, and residents living in flood plains and coastal
inundation areas, and encourage them to participate in the Federal
Flood Insurance Program.

Provide flood protection for key water facilities and assets. Reduce
flooding hazard potential along creeks, river, or other flowing water
sources; stabilize, augment, raise levees or floodwalls, improve
structures or features at water department sites; minimize debris that
could increase flood potential where permitted and applicable. Protect
vulnerable assets in flood risk or low-lying areas, such as the Coast
Pump Station and Tait Wells. Next step funding for fluvial analysis of
San Lorenzo River flooding is required.

Evaluate and raise levees and/or sediment removal to improve water
flow and protect the downtown and beach area from flooding.

Evaluate Branciforte Creek flooding potential, and monitor and
improve natural creek conditions to improve flood flow, reduce
erosion, improve habitat and protect the adjacent neighborhoods and
commercial areas.
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facilities, development of a prioritized Capital Improvement Program
list, hydromodification analysis and development of generic best
management practices and design standards (LHMP).
Incorporate findings and recommendations of the integrated Regional
Water Management Plan into County water policy.
Consider implementing additional water conservation programs,
regulations and policies to conserve water supplies in the unincorporated
area.
Support the Pajaro Valley Water Management Agency in continuing
efforts to conserve groundwater supplies and mitigate salt water intrusion
in the Pajaro Valley.
Support the development of additional water supplies that meet
environmental standards (LHMP).

Reduced water
availability due to more
frequent drought

Reduce system demand through implementing water conservation
programs developed in the Water Conservation Master Plan and
following recommendations from the Water Supply Advisory
Committee, focusing on reducing peak season demand.

Protect freshwater resources from saltwater intrusion.

Promote more effective use of groundwater storage through increased
groundwater recharge and conjunctive use among agencies (LHMP).

Reduce impacts of drought-related water shortages through increased
water conservation activities and, if necessary, implementation of water
shortage contingency plan.

Water supply plans should incorporate potential increases in water
demand and reduced availability of supply that is projected as a result of
climate change

If necessary, implementation of the water shortage contingency plan.

Promote drought planning by 130 small water systems under County
jurisdiction (LHMP)

Provide significant improvements to the sufficiency and reliability of
the Santa Cruz water supply by 2025 as directed by Water Supply
Advisory Committee under a work plan that includes the elements of
passive or active recharge of regional aquifers, expanded conservation
programs, and supplemental supply through either recycled water or
desalination.
Evaluate options for mitigating future water quality problems, such as
increased turbidity in flowing sources due to intensifying storm activity
or salt intrusion into groundwater due to advancing sea levels. Evaluate
potential changes or increases needed in treatment levels, new
technology to handle poorer quality raw water. Prepare for increase in
nuisance algae blooms in Loch Lomond.

DRAFT
Climate Change Process

Appendix L
Impact

More intense heat waves
(hotter, longer)
Higher temperatures and lower
rainfall

Increased frequency and
magnitude of wildfire

Comparison of County & City Strategies by Hazard/Impact

County Strategy

City Strategy

Consider developing or updating existing public health plans that address
the health needs of chronically ill people and other vulnerable groups
during extreme heat events, including designating emergency cooling
centers

Ensure completeness and availability of identified emergency supplies
and resources; including, but not limited to items such as water main
repair parts, generators, pumps, sandbags, road clearing, medical, and
communication. Identify/catalogue current supply; procure additional
items/services to ensure preparedness in the event of a climate event.
Develop multi-agency response protocol for emergency drinking water
procurement and distribution; coordinate with county, regional, state,
and/or federal entities to create response plan for emergency — such as
a flood or storm event — or short-term water shortage — potentially
caused by hazards such as blackouts due to heat waves or supply
disruption due to weather change. Implement water shortage
contingency plan

Consider a system for contacting home-bound or disabled residents and
moving them to air conditioned shelters as needed.
Consider updating emergency response plans for limited term and
extended power outages.
Consider planning for greater influx of visitors to the County from hotter
inland regions during extended and more frequent heatwaves.
Review site design standards for new development, the Urban Forestry
Master Plan, and Parks Department plans for public spaces for
opportunities to increase tree canopy in the urban area and for continued
emphasis on increasing the number of trees in the built environment.
Encourage efforts by agricultural organizations such as the Santa Cruz
County Farm Bureau and the U.C. Agricultural Extension to assist the
agricultural sector to identify and adjust to changes in pest management,
cropping patterns, water management and other on farm practices that
may be required as precipitation and temperature patterns change.

Establish and maintain cooperative fire protection and fire prevention
agreements with other agencies (LHMP).

Evaluate, preserve and protect tree canopy including species evaluation
and replacement with resilient trees that can withstand extreme weather
events, salt water intrusion, and drought.

Continue to maintain and/or establish agreements with local fire
agencies for emergency response to increased Wildland incidents
which may occur as the result of climate change. Purchase a type 3
wildland fire engine to assure that the most effective and reliable
equipment is available to protect life, property and the environment.
Continue to train firefighters in wildland firefighting techniques.
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Work with State and Federal natural resources agencies to standardize
environmentally appropriate fuel reduction practices in sensitive habitats.

Maintain early notification/warning of residents by technology based
applications (LHMP).

Increase visibility and reduce response times with proper road and
address markings (LHMP).

Review and revise usage of open space to reduce incidence of humancaused wildfire; maintain access, increase surveillance or security
measures to ensure prompt response to emergencies, such as fire or
flood; add weather monitoring stations to track temperature rise;
increase ability to monitor fuel, load moisture content, capacity in all
watershed and water department asset areas.
Increase efforts to reduce fire risk in watershed, near water supply lines
where applicable, and around water department assets to mitigate
potential increase in wildfire risk due to climate change; replant postwildfire to decrease risk of erosion or landslide.

Enhanced support for interoperability communications systems with
local, state and federal emergency services both inside and around the
County (LHMP).
Reduce fire risks in the urban/wildland interface through improved
building materials and appropriate code enforcement including
defensible space programs (LHMP and Calgreen building code).

Protect parks and facilities from the increased risk of urban/Wildland
fire through increased underbrush clearing, perimeter protection,
adequate patrol and staffing. Fire Department to update Urban
Interface Policy to reduce fire hazards in parks, greenbelts and open
spaces.

Develop fuel reduction approaches in all areas, with special approaches
for sensitive habitat areas.
Implement additional fire prevention education programs, to include
school and commercial business (LHMP).

Conduct public outreach on maintain defensible space. Educate the
public in the maintenance of defensible space, i.e., adequate clearance
of residential property as outlined in the LHMP; enforce adequate
clearance through codes and ordinances.
Regulate development in and adjacent to areas with steep canyons,
arroyos and fire prone vegetation. Require new development in areas
susceptible to wildfires to be responsible for fire prevention activities
(visible house numbering and use of fire-resistant and fire retardant
building and landscape materials) and to also provide a defensible zone
to inhibit the spread of wildfires.
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County's biotic resources,
biodiversity and
ecological systems

Countywide strategies that
address multiple impacts from
climate change

Many existing policies
and programs do not
address climate change

County Strategy
Consider protecting, and/or assisting non-profit organizations to protect
habitat that is essential to facilitating species adaptation to changing
climate. This would include protecting potential refuge areas and large,
interconnected habitat patches that achieve multiple conservation
benefits. Areas to consider include butter areas around existing protected
habitat, areas that facilitate connectivity between populations,
representative areas of the County's diverse local climates, and areas that
are more likely to be climatically stable or support species in the
predicted hotter and drier climate, including streams, ponds, lakes,
wetlands, springs, and north-facing slopes
Consider revising the Conservation and Open Space element of the
General Plan to address the challenges of climate change and to update
conservation policies, working with local scientists, conservation and
environmental organizations
Support private and non-profit organizations efforts to promote
community awareness of Santa Cruz County's rich biological systems
and their vulnerability to climate change, as well as their role in
mitigating climate change, and to track indicators of the effects of
climate change on important biological systems.
Consider how climate-related goals and strategies can be incorporated
into an amendment of the General Plan. This may be coordinated with
policies that flow from the Transit Corridors Plan for Sustainable
Communities and the Disaster Recovery Initiative funded update of the
Safety Element.

Consider incorporating the topic of developing resiliency in important
sectors of the economy (such as agriculture and tourism) into the County
economic vitality strategy that is currently being developed.

Comparison of County & City Strategies by Hazard/Impact
City Strategy

Review and revise usage of open space to reduce incidence of human
caused wildland fire

Purchase a wildland firefighting apparatus and equipment to allow for
rapid response to areas with limited access.
Increase efforts to reduce the increased fire risks a result of climate
change in wildland/urban interface areas through vegetation
management and code enforcement including mowing fuel breaks,
eucalyptus grove management and create shaded fuel breaks for access
and fighting fires.

Evaluate capital project, capital improvements program and
infrastructure, and land use decisions in light of best available climate
science. Ask, "What are the potential climate impacts and adaptation
actions that might be considered,” just as every proposed program or
project defines potential fiscal impacts to the City. Address the effects
of climate change through changes in land use and building codes for
low-lying areas that may be flooded by increases in sea levels and
storm intensity.
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County Strategy

City Strategy

Consider a program to identify the key transportation infrastructure,
communication infrastructure, utilities, beaches and other amenities that
support tourism, agriculture and commercial activity in general, and
prioritize them for protection or retrofit.

Promote and preserve economic base and tourism in the face of a
changing climate through collaboration with Visitor Center, Downtown
Association and other community groups to promote tourism.
Monitoring and proactive steps should be taken as information
becomes available. Prepare for new opportunities and challenges in the
tourism industry such as an increase in climate refugees including
review of properties available for lodging and other new development.
Continue to work with Parks and Recreation Department and the
lodging industry to insure that a variety and adequate quantity of
lodging and camping options are provided.

Consider adding adaptation to climate change as a specific component of
the next update of the LHMP.
Protect, maintain and preserve visitor serving venues, museums,
facilities, parks, Wharf, beaches and other natural resources including
the lighthouse and West Cliff Drive, pathways, infrastructure, open
space and parks.
Small to medium scale beach nourishment has been found to be a cost
effective, although temporary, adaptation measure when material is
available. Strategic placement of river sediment at a site north of Santa
Cruz could artificially increase local littoral sand abundance, which
would be passively distributed down coast, benefitting multiple pocket
beaches and subtidal areas along West Cliff as well as Cowell and
Main beaches.
Bilingual (Spanish/English) public outreach through social media,
radio/TV spots, websites, presentations to local schools and
stakeholder meetings. Neighborhood and city staff trainings to teach
emergency response techniques. Develop Sea Level Rise hazard
disclosures to renters. Create partnerships with the USCS and others to
educate and bring public awareness
Replace Highway 1 Bridge. Work with Caltrans to replace and raise
bridge to reduce flooding hazard potential due to its low flood
clearance, and number and angle of piers in the river.
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