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How to Use This Plan 

FEMA has defined very specific requirements for Local Hazard Mitigation Plans and this 
plan follows those guidelines. The organization of the Plan follows FEMA’s structural 
requirements and includes the following four organizational levels: 

♦ Parts
♦ Chapters
♦ Sections
♦ Subsections

This LHMP Five Year Update [2018–2023] is organized into five primary Parts and fifteen 
Chapters (and, Appendices A–R), that track the phases of the plan’s development as follows: 

♦ Part 1 — Prerequisites — Introduction and Adoption
 Acknowledgements • Summary
 Adoption by City Council ......................................... Chapter 1
 Community Profile.................................................... Chapter 2

♦ Part 2 — The Planning Process ..................................................... Chapter 3
♦ Part 3 — Risk Assessment ..................................................... Chapters 4–12
♦ Part 4 — Mitigation Strategies — Goal, Objectives, Actions

 Mitigation Strategy ................................................. Chapter 13
♦ Part 5 — Plan Maintenance Process

 Plan Maintenance Process....................................... Chapter 14
 Public Outreach and Plan Development ................. Chapter 15

Risk Assessment (Part 3) is organized into specific hazards by chapter (Chapter 4 through 
Chapter 12). Within each of these chapters all elements required by the FEMA Local 
Mitigation Review Tool (formerly, the “crosswalk”), are addressed and the sections and 
subsections of each of these chapters follow the section numbering of the Local Mitigation 
Plan Review Tool. The Local Mitigation Plan Review Tool elements are formatted in this 
document as follows: 

Subsection 3.1 Identifying Risk Hazards is §7.3.1 in 
Chapter 7 – Drought 

Each of the specific hazard Risk Assessment chapters contains the following subsections: 

♦ 3.0 Risk Assessment
♦ 3.1 Hazard Identification
♦ 3.2 Hazard Profile including subsections on location, extent,

previous occurrences and probability of future events. 
♦ 3.3 Assessing Vulnerability
♦ 3.4 Identifying Structures
♦ 3.5 Estimating Potential Losses
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♦ 3.6 Analyzing Development Trends

Mitigation Strategy (§4.0 through §4.2) is addressed briefly under each hazard chapter and 
covered comprehensively in Part 4. Goals and Actions specific to a particular hazard are 
included within each of the hazard chapters and are labeled by hazard (e.g., Earthquake Goal 
1, etc.). Goals, Objectives and Actions which apply to one or more potential hazards are 
listed in Part 4. 

Specific Mitigation Actions are noted throughout the hazard chapters as, for example, 
(A-1), and are cross-referenced to Chapter 13, Mitigation Strategy. 

Goals, Objectives and Action items identified as part of the mitigation strategy were 
formulated in collaboration with the departments responsible for implementation of the 
actions. These goals and supporting actions are not new but have been taken from various 
plans adopted by the City Council including the General Plan Safety Element, the Capital 
Improvement Project list, the 2015 Urban Water Management Plan, the Emergency 
Operations Plan (2013) and several fire safety plans, the 2011 Climate Adaptation Plan and 
its update (2017; appended to this LHMP). This material was revisited and addressed during 
the current update process. 

Local Mitigation Plan Review Tool sections that do not apply to the City of Santa Cruz, such 
as multi-jurisdiction plan requirements, are not included. 

Terminology — A note on terminology related to “probabilities” of natural disaster 
occurrences: 

The following terms are found in the LHMP for natural disasters: 
• Very likely / Definite
• Likely / Probable

• Not likely / Unlikely / Questionable
• Extremely unlikely

The terms below, relative to “likelihood” within certain time frames, are noted by our 
jurisdiction to have the following percentage values: 

Terms used in the Local Hazard Mitigation Plan 

• Very likely / Definite Each five (5) years =  
20% chance in any given year 

• Likely / Probable Each ten (10) years =  
10% chance in any given year 

• Not likely / Unlikely / Questionable Each five (5) years =  
5% chance in any given year 

• Extremely unlikely Each 100 years =  
1% chance in any given year 

Impact Statements — Mention is made, in various Chapters, of impacts from natural hazards 
as they relate to loss of property, damage to the environment and also the number of residents 
impacted by those natural disasters. In this document, specific numbers relating to (how 
many) deaths and injuries, damage to structures and infrastructure, costs and impacts related 
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to environmental damage, economic hardships, loss of operations, impacts to tourism, etc., 
are not stated as they have not been studied and are unknown at this time. Readers should 
gauge such impacts based on the material presented for each natural disaster. Further study 
may be introduced in future iterations of this LHMP. 

Compliance with the Code of Federal Regulations 

Each part of the LHMP includes required elements specified under Section 201.6 of Title 44 
of the Code of Federal Regulations (44 CFR). Since one of the objectives established for the 
LHMP is to achieve compliance for the City of Santa Cruz under the Disaster Mitigation Act 
(DMA), the requirements specified for program compliance are often cited at the beginning of 
a subsection to illustrate how that subsection attempts to comply with the requirement. 

Section 44 CFR 44 CFR §201.6(d)(3) reads: 

A local jurisdiction must review and revise its plan to reflect changes 
in development, progress in local mitigation efforts, and changes in 
priorities, and resubmit it for approval within five (5) years in order to 
continue to be eligible for mitigation project grant funding. 

Appendices 

At the end of this LHMP are Appendices A–R. These appendices include vital information or 
explanations to support the main content of this plan. Technical terms, acronyms, and 
abbreviations are used throughout this document. To aid the reader, technical terms used in 
the LHMP and, in emergency management in general, are defined in the glossary. The list of 
acronyms and abbreviations defines all shortened forms used in Hazard Mitigation planning 
and/or this LHMP. 

Climate Adaptation 

The City of Santa Cruz Climate Adaptation Plan, adopted by the City Council  
(Resolution NS-28,435, December 13, 2011), is referenced throughout this LHMP Update 
where appropriate and where it is relevant to identified vulnerabilities and risks. Additionally, 
the 2017 Climate Adaptation Plan Update, having been updated concurrently to this Five 
Year LHMP Update, is annexed in its entirety to this document in the Appendices (see 
Appendix P). 

The LHMP benefited greatly from the public outreach that was undertaken in the 
development of the 2011 Climate Adaptation Plan. In fact, the Climate Adaptation Plan was 
intended to be the City’s initial LHMP Five Year Update and its development was managed 
as such. Chapter 15 details the public outreach and Plan Update efforts undertaken by the 
LHMP/Climate Adaptation Project Team. 
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PART 1 — INTRODUCTION AND ADOPTION 

Prerequisites 

♦ Introduction
♦ Acknowledgements
♦ City Council Resolution Adopting Plan
♦ Summary
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Introduction 

THIS PLAN IS AN UPDATE 
 

n 2007 the City of Santa Cruz completed and adopted its first Local Hazard Mitigation Plan 
(LHMP). Late in 2012 and early 2013 the LHMP was updated, approved by the California 
Office of Emergency Service (formerly CalEMA) and then by the Federal Emergency 

Management Agency (FEMA). The City Council formally adopted the Plan on June 24, 2014. 

The Disaster Mitigation Act of 2000 (DMA, Section 201.6(c)(4)(i) requires a Plan Maintenance 
Process which includes periodically reviewing and updating hazard mitigation plans. FEMA 
requires jurisdictions to update their LHMP every five years, subject to approval by the 
California Office of Emergency Services (CalOES). An approved and adopted LHMP is required 
for the City of Santa Cruz to receive future federal and state emergency funding. 

This document is the City of Santa Cruz 2018–2023 LHMP Five Year Update. It is the second 
five year update undertaken by the City. Chapter 3: The Planning Process, details how the City of 
Santa Cruz planned and managed this update. 

The intent of the current Plan, while incorporating much of the prior LHMP versions, is to: 

♦ Include any newly identified hazards
♦ Update hazard/risk data
♦ Update development data
♦ Review and revise as necessary the original document’s Goals, Actions and

Implementation Strategies
♦ Update demographic data and maps, based on current information
♦ Incorporate findings from the City of Santa Cruz Climate Adaptation Plan (CAP):

 Adopted by City Council (Resolution NS-28,435, December 13, 2011)
 The CAP is being updated concurrently with this LHMP

LOCAL HAZARDS 

People and property in Santa Cruz are at risk from a variety of hazards which have the potential 
to precipitate wide spread loss of life, damage to property, infrastructure and the environment. 
Some hazards are natural, such as earthquakes, others are natural hazards exacerbated by the use 
of land, such as building along the cliff and development within floodplains. A natural hazard can 
result in damages and hardships for an entire community for many years following the event. 
Flooding, drought, earthquakes and cliff retreat have all occurred in the City of Santa Cruz 
within the last fifty years. Until 1989, flooding on the San Lorenzo River had caused the most 
severe damage in the City. However, the Loma Prieta earthquake in 1989 changed that history. 
Although subject to droughts, the City will experience flood conditions in the future. There is a 
very strong possibility of an earthquake equal to or larger than the Loma Prieta quake occurring 
in the Santa Cruz area (see Table 4-2). 

I 
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The City of Santa Cruz is somewhat unique in that water service is provided by the Water 
Department to an area beyond the city limits and a significant portion of the water service 
infrastructure extends outside the city limits including the primary ground storage facility, Loch 
Lomond Reservoir. 

Although Santa Cruz is a city of ± 64,632 residents (Department of Finance 2015 estimate; 
http://www.dof.ca.gov), this hazard mitigation plan impacts approximately 96,100 people inside 
and outside the city limits because of the city water service boundaries. 

HAZARD MITIGATION 

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 people and property. 

Mitigation actions include both short-term and long-term activities which reduce the impacts of 
hazards, reduce exposure to hazards, or reduce effects of hazards through various means 
including preparedness, response and recovery measures. Effective mitigation actions also 
reduce the adverse impacts and cost of future disasters. 

The City of Santa Cruz developed a Local Hazard Mitigation Plan (2007–2012) and an initial 
Five Year Update (2012–2017), to create a safer community. The LHMP represents the city’s 
commitment to reduce risks from natural and other hazards, and serves as a guide for decision-
makers as they commit resources toward reducing the effects of potential hazards. The LHMP 
serves as a basis for the California Office of Emergency Services to provide technical assistance 
and to prioritize project funding. (Code of Federal Regulations [CFR] §201.6.). 

The City of Santa Cruz must have an approved LHMP pursuant to CFR §201.6 in order to 
receive FEMA Pre-Disaster Mitigation (PDM) project grants or to receive post-disaster Hazard 
Mitigation Grant Program (HMGP) project funding. This LHMP Five Year Update (2018–2023) is 
written to meet the statutory requirements of the Disaster Mitigation Act 2000, enacted October 
30, 2000 and Title 44 of the Code of Federal Regulations CFR Part 201 – Mitigation Planning, 
Interim Final Rule, published February 26, 2002. 

http://www.dof.ca.gov/Forecasting/Demographics/Estimates/E-4/2011-20/
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Summary 
 

urrounded by greenbelt 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 diverse population and workers, and attracts 

visitors from around the world. But every aspect of the city — its economic prosperity, social 
and cultural diversity, scenic beauty and historical character — could be dramatically altered by 
a serious earthquake, flood, tsunami or fire. 

Figure 1 – City Limits of Santa Cruz with Surrounding Greenbelts 
Source: City of Santa Cruz GIS 2017 

Natural hazards that have affected Santa Cruz in the past and those that may affect it in the future 
can be identified with a high degree of probability. However, the future extent of these hazards is 
unknown. Flooding, earthquakes and cliff retreat have all occurred in the city within the past 
forty years. The city is prone to reoccurring droughts and the city will periodically witness flood 

S 
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conditions in the future. Until 1989, flooding on the San Lorenzo River had caused the most 
severe damage in the city. However the Loma Prieta earthquake changed that history.1 
On October 17, 1989, the Loma Prieta earthquake, the largest earthquake to hit an urban area in 
California since the 1906 San Francisco earthquake, struck the City of Santa Cruz. The 
earthquake destroyed over 50% of the downtown commercial core, displacing over 205 
commercial, professional and service businesses, 5,000 employees, and hundreds of residents.2 

While we cannot predict or protect ourselves against every possible hazard that may strike the 
community, we can anticipate many impacts and take steps to avoid or reduce the harm they will 
cause. This Local Hazard Mitigation Plan Five Year Update is part of an ongoing process to 
evaluate the risks that different types of hazards pose to Santa Cruz and will engage the city and 
the community in dialogue to identify the most important steps to pursue in order to reduce these 
risks. 

Santa Cruz and community members have been working together during the past several years to 
identify and address the risks posed by earthquakes, floods, fires and other potential hazards. 
Many measures such as raising levees, vegetation management, a comprehensive water 
management plan and seismic retrofits have significantly reduced the community’s vulnerability 
to these hazards. Over time, this focus on disaster preparation will make the city a much safer 
and more sustainable community. 

Climate Adaptation 

Following extensive public outreach and workshops the Santa Cruz completed and adopted a 
Climate Adaptation Plan in December, 2011, funded by CalOES’ Pre-Disaster Mitigation 
Competitive Grant (Award #2007-1004; PDM-07 PL 02). That plan addressed the impacts our 
community can expect due to the continuing challenges of climate change and outlined specific 
adaptation strategies aimed at increasing resilience. 

With new scientific data, modeling and methods available, the City is in the process of preparing 
the 2017 Climate Adaptation Plan Update. In 2017, the Climate Vulnerability Study was updated 
by city staff (non-coastal impacts) and Central Coast Wetlands Group (CCWG) was contracted to 
conduct the City’s first Sea Level 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. Identifying critical coastal infrastructure (municipal, residential and commercial)
vulnerable to SLR and estimating when those risks may occur;

2. Identifying specific hazards (coastal flooding, sea level rise, erosion) that pose risks to
various infrastructure, and

3. Defining appropriate strategies for these risks.

In a new and innovative piece to the Climate Adaptation Plan 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. Key social vulnerability drivers 
in Santa Cruz include increased presence of crime, elderly, disabled, and low income 

http://thrivingearthexchange.org/
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populations, and populations for whom English is a secondary language. 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. 

Both the sea level rise and social vulnerability assessments offer greater detail on the temporal 
and geographic extent of expected climate change impacts, their economic impacts, and allow 
for greater customization of adaptation strategies in the Climate Adaptation Plan Update effort. 

It is the intention of this LHMP Update to meet the requirements of the federal Disaster 
Mitigation Act of 2000 and to outline and demonstrate progress in planning and mitigation 
efforts. DMA 2000 §322 (Mitigation Planning) specifically addresses mitigation planning 
requirements at the state and local levels. Following approval of this updated LHMP by FEMA, 
and adoption by the City Council, the City of Santa Cruz will be eligible to apply for mitigation 
grants before disasters strike. 

Mitigation Plan Objectives and Actions 

Santa Cruz strives to be a disaster-resistant community that can avoid, mitigate, survive, recover 
from, and thrive after a disaster while maintaining its unique character and way of life. City 
government should be able to provide critical services in the immediate aftermath of a 
devastating event of any kind. The people, buildings and infrastructure of Santa Cruz should be 
resilient to disasters. The city’s overall objective is to have basic government services and 
commercial functions resume quickly after a damaging earthquake or other significant event. 

Mitigation Plan Primary Goals 

This Plan has a number of primary goals for reducing disaster risk in Santa Cruz: 

1. Avoid or reduce the potential for loss of life, injury and economic damage to Santa Cruz
residents from earthquakes, wildfires, floods, drought, tsunami, coastal erosion, landslide,
and dam failure.

2. Increase the ability of the city government to serve the community during and after
hazard events.

3. Protect Santa Cruz’ unique character, scenic beauty and values from being compromised
by hazard events.

4. Encourage mitigation activities to increase the disaster resilience of institutions, private
companies and systems essential to a functioning Santa Cruz.

5. Continue to monitor effects of climate change as outlined in the City of Santa Cruz
Climate Adaptation Plan.
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CHAPTER 1: ADOPTION BY CITY COUNCIL 

Formal City Council Adoption by Resolution (LHMP 2012–2017) 
June 24, 2014 
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Adoption 

RESERVED FOR 2018–2023 LHMP COUNCIL ADOPTION RESOLUTION 
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CHAPTER 2: COMMUNITY PROFILE 

COMMUNITY PROFILE 

      Figure 2 – City of Santa Cruz Location within the State of California 
Source: City of Santa Cruz GIS, 2017 

Additional sources: UCSC Final Draft LRDP [2005–2020] 
UCSC Academic Personnel Resources 

http://lrdp.ucsc.edu/FinalDraft2005lrdp/2005LRDP(LRDP,9-7-06draft).pdf
https://apo.ucsc.edu/
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anta Cruz may be a small city but we boast a lot of character and endless opportunities to 
enjoy the arts, connect with community, and explore the great outdoors. Flanked by the 
incredible redwood forests and the Monterey Bay National Marine Sanctuary, our city 

feels infused with nature. It’s an incredible location with many opportunities within reach. 

We’re a short skip away from the San Francisco Bay Area and Silicon Valley. With easy access to 
major airports, sports and entertainment venues, nestled between the Santa Cruz Mountains and 
the Monterey Bay, our unrivalled environment creates a thriving and open culture that invites 
innovation, entrepreneurship, and an ethos of keeping it real. 

You don’t have to be a yogi or bicycle pump track superstar to appreciate how active and healthy 
Santa Cruz is as a community. We support all different kinds of activities, including park 
infrastructure that’s accessible to everyone, so you can get out and live a full life. Beyond a 
plethora of activities, we sport one of the highest densities of specialty grocers per capita, along 
with several active farmers markets where we enjoy food and drink that support the whole health 
of our active community. 

Santa Cruz’ 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. Planning for potential hazards in Santa Cruz must 
address the safety of its visitor population as well as residents, large student population, and 
workers within the community. 

Santa Cruz is the largest city in Santa Cruz County and serves as the County government seat. 
Since its founding, it 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, cultural and scientific research center. 

Santa Cruz occupies a picturesque location along the banks of the San Lorenzo River, between 
the Pacific Ocean on the Monterey Bay and the Santa Cruz Mountains. Public and privately 
owned lands along the city’s western, northern and eastern boundaries form a greenbelt of open 
space; land uses, including agriculture and grazing lands, natural areas, parks, coastal recreation 
and low-density residential areas. This picturesque location also contributes to the potential 
hazards faced by the city. The downtown and higher density urban core is located within a flood 
plain. There are only four bridges across the river connecting the two sides of the community. 
Past experience has shown that losing even one of these bridges in a disaster presents significant 
problems in addition to traffic impacts. 

The city’s Mediterranean climate is characterized by warm, dry summers and mild, rainy winters. 
Warm temperatures and low precipitation are the norm from approximately April through 
August. November through March is dominated by cooler temperatures and heavy rains. Though 
winters are typically mild, colder winds from inland regions with more continental climates can 
result in short-term cold snaps. During the year the average temperature is approximately 58° F. 
The average high temperature is 69° F and the average low temperature is 47° F. Because of this 

S 
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temperate climate, extreme heat is rarely a threat to the community. Both summer and winter 
temperatures are moderated by the marine influence and summer fog is a common occurrence. 
Winds are generally northwesterly and seldom reach severe intensities. The Santa Cruz 
Mountains form a natural barrier to winds from the north and from the hot interior valleys. 
Rainfall averages approximately 31 inches per year. Over the past 25 years, it has ranged from 15 
inches in 1989 to 59.8 inches in 1983 with an average 32 inches of rainfall annually (UCSC 2005 
Long Range Development Plan [LRDP]). 

Table 2-1 Temperature Averages for Santa Cruz 

Average High/Low Temperature Average Rainfall 
January 63˚/41˚F (17˚/5˚C) January 6.3 inches (160mm) 
August 76˚/54˚F (24˚/12˚C) August 0.04 inch (1mm) 

Source: U.S Climate Data 

Table 2-2 City of Santa Cruz Population and Household Growth —  
U.S. Census 2011–2015 American Community Survey 5-Year Estimates 

Population(s) Number Percent 
Total population 62,752 100.0 
Sex and Age 
Male 30,895 49.2 
Female 31,857 50.8 
Median age (years) 28.7 
18 years and under 8,698 13.9 
65 years and over 6,079 9.7 
Disabled 4,639 7.4 
Total households 21,657 100.0 
Households with individuals under 18 years 4,817 22.2 
Households with individuals 65 years and over 4,111 19.0 
Average household size 2.39 
Housing Occupancy 
Total housing units 23,499 100.0 
Occupied housing units 21,516 91.6 
Vacant housing units 1,983 8.4 
Homeowner vacancy rate (percent) 1.8 
Rental vacancy rate (percent) 2.7 
Owner-occupied housing units 9,459 44 
Renter-occupied housing units 12,057 56 
Average household size of owner-occupied unit 2.47 
Average household size of renter-occupied unit 2.51 

The population of the City of Santa Cruz grew an estimated 4.7% between 2010 and 2015, rising 
from an estimated 59,946 to 62,752 persons. Approximately 13.9% of households have residents 
under 18 years old. Approximately 9.7% of households have residents 65 or over. Approximately 

http://www.usclimatedata.com/climate/santa-cruz/california/united-states/usca1020
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7.4% of the population has some type of disability. In creating a hazard mitigation plan it is 
important to consider each of these special populations. It should also be noted that the city water 
system serves approximately 93,000 people inside and outside the city limits. Detailed census 
data can be found in Appendix M: Census Characteristics. 

The University of California at Santa Cruz (UCSC) 

The City of Santa Cruz is home to the University of California at Santa Cruz. The main campus 
consists of over 2,000 acres on the northwest side of the community off High and Bay Streets. Of 
UCSC’s 10.6-mile perimeter, 1.75 miles adjoin the city. Approximately 53 percent of the 
campus, including most of the developed area, is located within the Santa Cruz city limits, and 
the remainder of the campus lies in the unincorporated area of Santa Cruz County.3 

In addition to the main University campus, the University also has a Coastal Science Campus 
located on the north side of the city situated along the coast. The University owns property at 
2300 Delaware Avenue on the west side of town (used as office and research space) and leases 
additional space in the downtown area and on the west side of Santa Cruz. The university also 
leases property in the nearby city of Scotts Valley. 

Much of the University infrastructure and services are at least somewhat dependent on the City. 
UCSC receives water and sewer treatment services from the City of Santa Cruz. Water supply 
has been identified as a key issue for both the City and the University. While the city water 
supply system is essentially the same as in 1960, the service population has increased 190% and 
is expected to continue to increase. In normal and wet years, the water supply system is capable 
of meeting the needs of the current population, but even without population increases, the system 
is highly vulnerable to shortages in drought years. 

The City and the University are also linked through mutual aid agreements in areas such as fire 
services. UCSC and the City recently merged their Fire Departments. On July 2, 2014 both 
agencies entered into a ten-year contract for fire and EMS response services (excluding prevention). 

The University has a current enrollment of approximately 17,615 students supported by 
approximately 8,143 (April 2016) faculty and staff (per UCSC Full-Time and Part-Time 
Headcount).4 

The developed area of the UC Santa Cruz campus (existing and approved) includes 3,113,000 
assignable square feet (ASF) and 4,825,000 gross square feet (GSF) in 420 separate buildings 
within 116 building complexes. This includes existing buildings and projects approved and 
funded after adoption of the 1988 LRDP.5 

The University adopted its own Emergency Plans (Hazard Vulnerability Assessment Summary 
Report). It also has an Emergency Operations Plan, updated in 2016 (UCSC Emergency 
Operations Plan). This plan provides details about hazard response, vulnerabilities and mitigation 
measures for the University community. 

http://www.ucop.edu/institutional-research-academic-planning/_files/personnel_summary_stats/apr2016/er1sch.pdf
http://www.ucop.edu/institutional-research-academic-planning/_files/personnel_summary_stats/apr2016/er1sch.pdf
http://oes.ucsc.edu/emergency-management/plans/index.html
http://oes.ucsc.edu/emergency-management/plans/index.html
http://oes.ucsc.edu/emergency-management/plans/ucsc-emergency-response-plan.pdf
http://oes.ucsc.edu/emergency-management/plans/ucsc-emergency-response-plan.pdf
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Household Income and Education 

The median household income for the City of Santa Cruz in 2015 was an estimated $62,164, 
compared to $67,256 for the County and $61,818 for the State. Residents of the City of Santa 
Cruz are highly educated, with more than 51 percent of residents over age 25 having achieved a 
bachelor’s degree or higher by 2015. 

Residents’ Place of Work 

In addressing potential hazard, it is important to note that much of the workforce in the County 
of Santa Cruz is highly mobile and integrated into two separate economic ecosystems, the high 
technology and research and development cluster in Silicon Valley and the academic, hospitality 
and agricultural clusters of the greater Monterey Bay. 

According to the 2014 Census “On the Map” tool (OnTheMap) there are 94,964 persons 
employed in the County, of which, 59,395 work and live within the County. There are 35,569 
who work in the area but live outside of the area, while some 7,410 (7.8%) drive “over the hill” 
to Silicon Valley and Santa Clara County daily. Another 7,873 (8.3%) travel south to Monterey 
County. Alameda (2.3%), and San Benito (1.7%) Counties round out the top five. 

Inflow/Outflow Job Counts (All Jobs) 2014 
Employed in the Selection Area 94,964 100.0% 
Employed in the Selection Area but Living Outside 35,569 37.5% 
Employed and Living in the Selection Area 59,395 62.5% 
Living in the Selection Area 111,396 100.0% 
Living in the Selection Area but Employed Outside 52,001 46.7% 
Living and Employed in the Selection Area 59,395 53.3% 

The City of Santa Cruz’ total labor force (population 16 years or older) was estimated as 33,500 
in February 2017 with an employed population of 30,900 and unemployed of 2,500. The average 
commute time for employed residents of the City of Santa Cruz was 22.3 minutes in 2015, 
indicating that most of the residents of the city are employed within the city. 

http://onthemap.ces.census.gov/
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Figure 3 – Key Transportation Routes to and within Santa Cruz Source: City of Santa Cruz GIS, 2017 

Santa Cruz is a compact urban community with only three major access routes into and out of 
town; Highway 1 (north and south) and Highway 17 (east.) Major transportation routes include 
Mission Street (which is also Highway 1), Bay Street, Ocean Street, Water Street, and Soquel 
Avenue. Primary roadways in the downtown and beach area include Pacific Avenue, Front Street, 
Beach Street and East and West Cliff Drive. 

The Santa Cruz Metropolitan Transit District (Metro) provides bus service throughout Santa 
Cruz County. The Metro is a key link from the University to the other parts of the town. Metro 
also operates bus service between the City of Santa Cruz and San Jose. Access to and from the 
University is particularly vulnerable at present since there are only two streets, Bay and High 
which access campus. Both these streets intersect with Mission Street and according to the 
UCSC Long Range Development Plan Environmental Impact Report (EIR) there are 
unacceptable traffic service levels at several of these intersections.4

Santa Cruz has an extensive network of bike lanes and bike paths. Additionally, on February 28, 
2017 the City Council adopted an Active Transportation Plan (ATP) that, “identifies an integrated 
network of walkways and bikeways that connect the City of Santa Cruz neighborhoods and 
communities to employment, recreation, education and destinations that meet their daily needs.” 
The ATP will reduce traffic and increase the resilience of our transportation systems. 

http://en.wikipedia.org/wiki/California_State_Route_1
http://en.wikipedia.org/wiki/California_State_Highway_17
http://en.wikipedia.org/wiki/Santa_Cruz_Metropolitan_Transit_District
http://en.wikipedia.org/wiki/San_Jose%2C_California
http://www.cityofsantacruz.com/government/city-departments/public-works/traffic-engineering/active-transportation-plan
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Most major roads have bike lanes, including bike lanes that were recently installed on Beach 
Street near the Santa Cruz Beach Boardwalk, the city’s major tourist attraction. There are levee 
bike paths along the San Lorenzo River developed as part of the San Lorenzo River Levee 
Project, a sixty-two million dollar project which was undertaken to address flooding in the city. 
Additionally, the city will begin construction of the 2 mile segment of the 32 mile coastal rail 
corridor from Watsonville to Davenport that passes through the City of Santa Cruz. The segment 
will be a paved, 12–16 foot wide multi-use path running from Natural Bridges Drive to Pacific 
Avenue near the Municipal Wharf in 2017. 

Economic Trends and Retail Sales 

American Fact Finder Community Facts 

2011-2013 American Community Survey 3-Year Estimates 

Subject Est. Est. Margin of Error % % Margin of 
Error 

Civilian employed population 16 years and over 31,203 +/-1,221 57.7 (X) 
Occupations 
Management, business, science, and arts 13,971 +/-1,010 44.8 +/-2.8 
Service 6,292 +/-798 20.2 +/-2.5 
Sales and office 7,189 +/-880 23.0 +/-2.4 
Natural resources, construction, and maintenance 2,075 +/-432 6.7 +/-1.4 
Production, transportation, and material moving 1,676 +/-522 5.4 +/-1.7 

Industry Est. Est. Margin of Error % % Margin of 
Error 

Civilian employed population 16 years and over 31,203 +/-1,221  (X) 
Agriculture, forestry, fishing and hunting, mining 448 +/-279 1.4 +/-0.9 
Construction 1,595 +/-351 5.1 +/-1.2 
Manufacturing 2,176 +/-424 7.0 +/-1.3 
Wholesale trade 663 +/-255 2.1 +/-0.8 
Retail trade 3,910 +/-864 12.5 +/-2.6 
Transportation, warehousing, utilities 578 +/-211 1.9 +/-0.7 
Information 579 +/-188 1.9 +/-0.6 
Finance, insurance, real estate, rental, leasing 1,555 +/-435 5.0 +/-1.4 
Professional, scientific, management, 
administrative, waste management services 3,806 +/-613 12.2 +/-2.0 

Educational services, health care, social 
assistance 8,504 +/-756 27.3 +/-2.6 

Arts, entertainment, recreation, accommodation, 
food services 4,929 +/-925 15.8 +/-2.8 

Other services, except public administration 1,479 +/-531 4.7 +/-1.7 
Public administration 981 +/-334 3.1 +/-1.1 

Of a total citywide employment base of 31,203, management, business, science and arts 
occupations were the most represented in the 2013 census data at 13,971. The service industry, 
including hotels and restaurants was the second place categorization, with sales, and construction 
in third and fourth respectively. Public sector administration accounts for 3.1% of the total 

https://en.wikipedia.org/wiki/Santa_Cruz_Beach_Boardwalk
http://en.wikipedia.org/wiki/San_Lorenzo_River
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_10_3YR_DP03&prodType=table
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workforce, while educational services, health care and social assistance represents 27.3% of the 
workforce employment. 

Education represents a substantial contributor to the local economy, due to both the area’s K–12 
schools and UCSC. A list of public and private schools in the community are included in this 
plan as Appendices E–F. 

Income and Benefits (in 2013 Inflation-Adjusted Dollars) 
Subject Est. Est. Margin of Error % % Margin of Error 
Total households 21,154 +/-805 (X) 
Less than $10,000 2,301 +/-504 10.9 +/-2.2 
$10,000 to $14,999 1,129 +/-347 5.3 +/-1.6 
$15,000 to $24,999 1,726 +/-394 8.2 +/-1.8 
$25,000 to $34,999 1,715 +/-393 8.1 +/-1.8 
$35,000 to $49,999 2,072 +/-385 9.8 +/-1.8 
$50,000 to $74,999 3,683 +/-562 17.4 +/-2.7 
$75,000 to $99,999 2,246 +/-355 10.6 +/-1.7 
$100,000 to $149,999 3,060 +/-469 14.5 +/-2.1 
$150,000 to $199,999 1,408 +/-369 6.7 +/-1.7 
$200,000 or more 1,814 +/-264 8.6 +/-1.3 
Median household income (dollars) 62,580 +/-4,220 (X) (X) 
Mean household income (dollars) 83,037 +/-4,404 (X) (X) 

Median household income is $62,580 while mean household income is $83,037. Just over 8%  
of homes report income of $200,000 or more, while households that earn between $15–24,000 
a year account for 8.2% of the population, $35–49,000 households account for 9.8% and 
households between $50–75,000 represent 17.4% of all homes in Santa Cruz. 

Like all California communities, a significant portion of Santa Cruz’ General Fund and much of 
its downtown economy is derived from retail sales. Since the downtown and beach areas provide 
a large proportion of the city’s economic prosperity, potential hazards in these areas make the 
city particularly vulnerable to economic loss in addition to physical loss. These areas are 
identified as being within the potential flood area, liquefaction area and tsunami risk area. 

Community Vision 

The City of Santa Cruz updated its General Plan (2012) including the Safety Element, which 
promotes public health and safety through goals, objectives and action plans addressing potential 
hazards such as earthquake, flood, and wildfire. The Safety Element provides a general 
evaluation of potential public safety hazards and also provides the direction and resources to help 
reduce death, injuries, property and environmental damage, and the economic and social 
dislocation resulting from natural hazards. The General Plan Update has informed this LHMP 
and this Plan has in turn informed the current update of the General Plan. Working 
collaboratively, both plans support the broader vision and values of the community as reflected 
in the vision statement for the General Plan update. 
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General Plan Vision Statement 

Our Vision for Santa Cruz, 2030 
Surrounded by greenbelt and the Pacific Ocean, Santa Cruz is a compact, vibrant city that 
preserves the diversity and quality of its natural and built environments, creates a 
satisfying quality of life for its diverse population and workers, and attracts visitors from 
around the world. 

Guiding Principles 
To achieve our vision, we will follow these principles in drafting our General Plan. 

♦ Natural resources
We will highlight and protect our unique setting, our natural and established open
space, and the sustainable use of our precious natural resources.

♦ Neighborhood integrity and housing
We will maintain the identity and vitality of our neighborhoods, actively pursuing
affordable housing for a diversity of households and promoting compatible livability
and high quality design in new buildings, major additions, and redevelopment.

♦ The University
We will seek a mutually beneficial relationship with UC Santa Cruz, one where the
City supports the University within the context of City responsibilities, community
priorities, and the constraints of City infrastructure and resources; and one where the
University reciprocally supports the City by comprehensively addressing all of its
needs to the greatest extent possible on the campus itself, and by fully mitigating
whatever off-campus community impacts occur.

♦ Mobility
We will provide an accessible, comprehensive, and effective transportation system
that integrates automobile use with sustainable and innovative transportation options
— including enhanced public transit, bicycle, and pedestrian networks throughout the
community.

♦ Prosperity for all
We will ensure a sustainable economy for the community, actively encouraging the
development of employment opportunities for residents of all levels and ages, and
actively protecting from elimination our current and potential sources of sustainable
employment.

♦ A dependable municipal tax base
We will encourage diverse technology, visitor serving, industrial, home business and
commercial business enterprises, and strategic redevelopment.

♦ A balanced community
We will maintain the community’s longstanding commitment to shared social and
environmental responsibility, fostering a balance between employment, housing
affordable to persons of all income levels, transportation, and natural resources.
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♦ Education
We will reflect our commitment to education through our schools, educational
systems and programs, library system and facilities, life-long learning community
programs, and our active communication/information network.

♦ Arts and culture
We will recognize and support our vital arts community, our unique historic areas and
landmarks, our cultural heritage and resources, and our recreational facilities and
community programs

♦ Community facilities and service.
We will offer excellent social services and will improve and maintain our
infrastructure, community safety, and emergency preparedness.

♦ An involved citizenry
We will welcome citizen participation in government, encourage respectful
cooperation and mutual regard among residents, workers, students, and visitors, and
fully accept shared responsibility for community well-being.

General Plan 2030 Adopted June 26, 2012 
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Critical Structures within the City of Santa Cruz and Unincorporated Surrounding Area

Figure 4 – Critical Structures within the City of Santa Cruz and Unincorporated Surrounding Area 
Source: City of Santa Cruz GIS, 2017 
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COMMUNITY FACILITIES 

The City of Santa Cruz owns or leases approximately forty significant buildings. These buildings 
are used for various purposes including government administration, providing essential and 
emergency services, recreation, cultural and performing arts. After the 1989 Loma Prieta 
earthquake, the city began examining the risks to its buildings from disasters, particularly 
earthquakes. A number of buildings were assessed for seismic safety and, when warranted, 
strengthened. Some city buildings essential for emergency response activities have been assessed 
and repaired or replaced. 

A list of City facilities appears in Appendix I. Appendix N shows the larger Santa Cruz County 
area including Loch Lomond Reservoir from which Figure 4 (above) is extracted. 

City of Santa Cruz-owned infrastructure consists of the following elements: 

Water Treatment Plant 
Loch Lomond Reservoir 
River levees 
Roads, alleys, curbs, paths 
Retaining walls 
Storm drains 
San Lorenzo River, creeks, open channels and culverts 
Wastewater Treatment Facility and sanitary sewer system 
Water Street Bridge 
Soquel Bridge 
Laurel Street Bridge 
Highway 1 Bridge (two sections) 
Over 25 City parks and extensive network of street trees 
Municipal Wharf including Marine Safety and Lifeguard Headquarters 
Emergency Operations Center* 

*leased: primary EOC site

Critical Facilities not owned by the City 

There are a number of critical facilities within the city limits that are not owned by the City.  
The County Government Center, the County Jail, the National Guard Armory and the U.S. Post 
Office are some of the buildings that are within the city but are not owned by the City. The 
primary Emergency Operations Center is a leased facility. 

Hospitals and schools are critical facilities that are not operated or owned by city government. 
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Hospitals 

There are no hospitals within the City of Santa Cruz. There are several rehabilitation facilities, 
medical clinics, senior and long term care facilities. 
Figure 5 – Public and Private Schools, Day Care and Senior Facilities Source: City of Santa Cruz GIS, 2017 

Schools 

Santa Cruz City Schools is independent from City government and manages primary and 
secondary education and education facilities, including all public schools in the city. The City 
government has no authority over these structures, but does provide police and fire services to 
the school district. 
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PART 2 — THE PLANNING PROCESS 

♦ The Purpose of the Plan
♦ The Planning Process
♦ Documentation of the Planning Process
♦ Local Capabilities Assessment and Integration
♦ Community Participation
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CHAPTER 3: THE PLANNING PROCESS 

THE PURPOSE OF THE PLAN 
 

he federal Disaster Mitigation Act of 2000 (Public Law 106-390), commonly known as 
the 2000 Stafford Act Amendments, was approved by Congress on October 10, 2000. To 
implement the DMA 2000 planning requirements, FEMA prepared an Interim Final Rule, 

published in the Federal Register on February 26, 2002 (44 CFR Part 201) which established 
mitigation planning and funding criteria for states and local communities. This act required state 
and local governments to develop hazard mitigation plans as a condition for federal grant 
assistance. 

For the Pre-Disaster Mitigation (PDM) program, local jurisdictions must have an approved 
mitigation plan to receive a project grant. Prior to 2000, federal legislation provided funding for 
disaster relief, recovery, and some hazard mitigation planning. The DMA improves upon the 
planning process by emphasizing the importance of community planning for disasters before 
they occur. Using this initiative as a foundation for proactive planning, the City of Santa Cruz 
developed this hazard mitigation plan in an effort to reduce future loss of life, property and 
damage to our environment resulting from disasters. This LHMP Update continues that effort. 

Hazards are difficult to predict. Through careful planning and collaboration among public 
agencies, stakeholders, and citizens, it is possible to avoid or minimize losses that can occur from 
disasters. Hazard mitigation is defined as any action taken to permanently eliminate or reduce 
long-term risks to human life and property from natural hazards. Along with preparedness, 
response, and recovery, mitigation is an essential element in emergency management. Disasters 
can have significant impacts on communities. They can destroy or damage life, property, 
infrastructure, local economies, and the environment. 

This LHMP Update is intended to assist the City of Santa Cruz in reducing its risk from natural 
hazards by identifying resources, information, and strategies for risk reduction. The plan will 
help guide and coordinate mitigation activities throughout the city. Building on a tradition of 
progressive planning and past mitigation successes, the City of Santa Cruz planning team set out 
to develop a plan that would meet the objectives summarized below. 

♦ The plan would meet or exceed program requirements specified
under the DMA.

♦ The plan would not only meet state and federal requirements
but also the needs of the City.

♦ The plan would coordinate existing and ongoing plans and programs so
that high priority initiatives and projects to mitigate possible disaster
impacts would be funded and implemented.

♦ The plan would create a linkage between the LHMP and established plans
such as the City’s General Plan, Climate Adaptation Plan and Emergency
Operations Plan so that they can work together in achieving successful
mitigation for the City.

T 
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It should be noted that DMA compliance is not the sole purpose of this LHMP. Santa Cruz has 
experienced a number of significant disasters but it also has a long-standing tradition of proactive 
planning and program implementation. This tradition is further enhanced by the development of 
this LHMP. Multiple objectives drive this planning effort, one of which is DMA compliance. 
Elements and strategies included in this plan were not selected only because they meet a program 
requirement; they were selected because they meet the needs of the community. 

PLANNING PROCESS 

This section describes the process used to develop the LHMP. This includes the federal 
requirement followed by the City’s actions applied to this process. 

DOCUMENTATION OF THE PLANNING PROCESS 

2.1 Documentation of the Planning Process — 
Requirement §201.6(b): 
In order to develop a more comprehensive approach to 
reducing the effects of natural disasters, the planning process 
shall include: 

(1) An opportunity for the public to comment on the plan 
during the drafting stage and prior to plan approval; 

(2) An opportunity for neighboring communities, local and 
regional agencies involved in hazard mitigation 
activities, and agencies that have the authority to 
regulate development, as well as businesses, academia 
and other private and non-profit interests to be involved 
in the planning process; and 

(3) Review and incorporation, if appropriate, of existing 
plans, studies, reports, and technical information. 

Requirement §201.6(c)(1): 
The plan shall document the planning process used to 
develop the plan, including how it was prepared, who was 
involved in the process, and how the public was involved. 

Project Teams: Then and Now 

The City of Santa Cruz developed and adopted its first Local Hazard Mitigation Plan in 2007. 
The current plan is an update to our first Five Year LHMP (2012–2017). The following 
information outlines the team and process that was involved in the initial LHMP: 
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LHMP (2007–2012) 

The Economic Development Department took on the initial responsibility for development of the 
2007 LHMP. The first phase of the planning process established a project team made up of 
representatives from various City departments, especially those responsible for different aspects 
of hazard mitigation planning, including the Economic Development Department, Planning 
Department and its Building Division, Public Works, Emergency Operations Manager, Fire, and 
Information Technology’s Geographic Information Systems (GIS) specialist. 

The original project team was formed as a task group to develop the LHMP. Meeting dates were 
set intermittently based on progress and focus. The Project Team invited review of the plan at 
various stages of formation and completion from interested parties such as the University of 
California at Santa Cruz, Santa Cruz County, the Cities of Capitola, Watsonville and Scotts 
Valley, the County Office of Emergency Services, the local American Red Cross as well as 
scientific and technical specialists at the local, state, and national level. 

The original plan was developed between June 2006 and March 2007. Project leaders met once 
per week and the team met approximately once per month from June 2006 through December 
2006, and then as needed in 2007 until the draft plan was circulated for public review in April. 

The project team list as well as the Technical Advisors list (Part 1: Acknowledgements), has been 
updated to reflect the team for the current LHMP (2018–2023). 

LHMP Five Year Update (2018–2023) 

The project team identified characteristics and potential consequences of natural hazards that are 
a potential threat to the City of Santa Cruz. With the understanding of the risks posed by the 
identified hazards, the team determined and reviewed previously listed priorities and assessed 
various methods to avoid or minimize any undesired effects. Recent historical incidents were 
noted and assessed. Responsible departments were consulted at several points in the 
development of the goals, objectives and actions. As a result, the mitigation strategy, including 
goals, objectives and actions, were determined, followed by an implementation and monitoring 
plan. This monitoring plan included tracking of hazard mitigation projects, changes in day-to-day 
City operations, and continued hazard mitigation development. 

LOCAL CAPABILITIES ASSESSMENT AND INTEGRATION 

This assessment of the mitigation goals, programs and capabilities included a review of the 
following items: 

♦ Human and technical resources
♦ Financial resources and funding sources
♦ Local ordinances, zoning and building codes
♦ Ongoing plans or projects

The 2007 LHMP and the 2012 Five Year LHMP Update were informed by the General Plan 
Safety Element, Emergency Operations Plan, Urban Water Management Plan, Santa Cruz Water 
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Department Water Conservation Plan, City ordinances, zoning and building codes and the 
Capital Improvement Program (CIP). This information was also used for the current LHMP 
Update (2018–2023). 

Consistency between these plans, programs and policies was reviewed by using these approved 
plans and policies as a foundation for the 2007–2012 LHMP and by consulting with the 
departments responsible for the various plans and programs. In reviewing the effectiveness of 
local programs, Appendix K lists successful programs and projects that have been implemented 
by the City. Appendix O is the City’s Emergency Operations Plan (EOP). While these programs 
and the EOP have increased the City’s hazard mitigation capabilities, funding availability is the 
limiting factor in the implementation of additional identified hazard mitigation programs. 

The 2007–2012 LHMP Project Team met several times with the staff and members of the 
General Plan Advisory Committee to insure that the LHMP was consistent with the General Plan 
Safety Element. Project leaders met with representatives of the Water Department to incorporate 
hazard mitigation efforts identified by various Water Department plans. Project leaders met with 
Fire Department staff to insure that the LHMP was consistent with the current and planned 
programs and fire safety plans. The project leaders also met with the City’s GIS coordinator to 
ensure that maps were current and consistent with those in the General Plan and were accurate as 
of the draft publication date. 

The City of Santa Cruz Emergency Operations Center (EOC) Manager was a member of the 
Project Team and oversaw the review and incorporation of the Emergency Operations Plan and 
its appendices: 

♦ County Standardized Emergency Management System (SEMS),
Memorandum of Understanding (MOU) Resolution
• This MOU is an appendix to the City of Santa Cruz Emergency

Operations Plan. The EOP states: “The City of Santa Cruz plans
for, and responds to, emergency events in accordance with the
Santa Cruz County Operational Area Memorandum of
Understanding (MOU). This MOU ratifies local government
agreements to follow the SEMS as mandated under California
law.it.” Insofar as this is a response/recovery protocol and not a
mitigation planning mechanism, its relationship to the LHMP is
limited.

♦ City of Santa Cruz Hazard Analysis Summary (EOP)
• This summary (under revision and construction as of this writing)

will directly reflect the hazard analysis derived from the LHMP.

♦ Wharf Hazard Plan
• It is anticipated that future iterations of the Wharf Hazard Plan will

be reviewed in light of the climate adaptation and mitigation action
items found in the LHMP as well as the Coastal Storm hazard
analysis in the LHMP.
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From AB 691 Sea-Level Rise Assessment City of Santa Cruz Tide and Submerged 
Lands 1969 Grant 

Santa Cruz Municipal Wharf 

The Santa Cruz Wharf Engineering Report, 2014 contains a complete 
analysis of the potential impacts of storms and extreme events on the 
structure of the Santa Cruz Municipal Wharf. It also includes a section 
on Monterey Bay tidal action and how more extreme storm events will 
increase the impact of the normal tidal actions. 

This description of the proposed mitigation/adaption measures is 
outlined …in the Wharf Mater Plan, page 13, as follows: 

“2. Strengthen the Wharf and increase its resiliency to extreme 
weather conditions, seismic events and sea level rise. 

 Continue the regular maintenance and on-going
replacement of piles, bents, stringers, and decking to
enhance the condition and longevity of the Wharf Provide
for the continuity of stringers and caps and additional bolts
or side plates at unsupported cap splice locations.

 Increase the number of vertical piles in the transverse
direction (width of the Wharf) in conjunction with public
improvements that benefit public access, recreational
activities and boating to increase the Wharf's strength to
resist forces imposed by storm waves and earthquakes.

 Provide outriggers in the deeper water area between Bents
170 and 179 connected to the existing horizontal ledgers to
most effectively enhance the rigidity and reduce the sway
of the Wharf in extreme weather conditions or during a
seismic even.

 Limit truck traffic to the greatest extent possible to
minimize damage to the paving and substrate of the
Wharf.”

♦ Hazard Analyses

All of the Hazard Plans mentioned below are annexed to the City
Emergency Operations Plan, which itself is appended to the LHMP,
and their content (under revision and construction as of this writing),
are/will be, directly reflective of the LHMP hazard analyses. Each of
these items has a dedicated Chapter in the LHMP

♦ Flood Hazard Plan
♦ Earthquake Hazard Plan
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♦ Dam Inundation Hazard Plan
♦ Wildland Fire Hazard Plan
♦ Tsunami Hazard Plan

COMMUNITY PARTICIPATION 

2018–2023 

For this current LHMP Update the project manager promulgated a public survey in March 2017. 
The survey, entitled “Are You Ready? Local Hazard Mitigation Public Survey (detailed in 
Chapter 15: Public Outreach and Plan Development) was posted to the City of Santa Cruz 
website home page and on other public-facing social media pages. Additionally, the availability 
of the survey was called out in the city’s daily newspaper of record. A local group, Santa Cruz 
Neighbors, which has numerous chapters and affiliations throughout the city, agreed to review 
the survey questions and post its availability to it members, thereby furthering the public 
outreach across many city neighborhoods. Additionally, a Spanish language version of the survey 
was made available. 

Furthering the goal of expansive public outreach, the following events were opportunities 
completed/scheduled (at the time of this writing) by the team working to update the LHMP and 
Climate Adaptation Plan (Appendix P). 

Public Events Planned and Scheduled 

 Panel discussant at St. Francis High School’s Ecology Symposium ................. 3/25/2017
 Radio interview on Planet Watch KSCO ............................................................. 4/2/2017
 Earth Day tabling at San Lorenzo Park .............................................................. 4/22/2017
 “City Hall to You” tabling at Peace Church ......................................................... 5/4/2017
 Presentation to County of Santa Cruz Emergency Management Council ........... 5/4/2017
 Information/presentation to Transportation and Public Works Commission ..... 5/15/2017
 Guest Lecture to UCSC global climate politics course ....................................... 6/1/2017
 Information/presentation to Transportation and Public Works Commission ..... 7/17/2017
 City Council Presentation .................................................................................... 8/8/2017
 Information/presentation to City Planning Commission ..................................... 9/7/2017
 Information/presentation to Downtown Commission ........................................ 9/28/2017
 “Science on Tap” feature presentation at Crepe Place (planned) .................... 10/25/2017

Our local stakeholders and emergency managers will also have had the opportunity to review and 
comment on this plan. Their professional input has been an invaluable resource. The same 
process was followed for the original LHMP and its first Five Year Update. 
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2007–2012 and 2012–2017 

Public input during the development of the 2007–2012 mitigation plan assisted in helping shape 
the plan’s goals and mitigation actions, and integrating the LHMP with the Safety Element of the 
General Plan Update. The Local Hazard Mitigation Plan was a topic of discussion at two public 
meetings of the General Plan Advisory Committee (GPAC). 

When the draft LHMP was completed, a 30-day public comment period was initiated. A public 
notice was placed in the local paper to invite public review and comment on the draft plan. 
Copies of the plan were made available at the Central Branch of the Santa Cruz Public Library 
and at the Economic Development Department at City Hall. A draft of the plan was posted on the 
City’s website with an interactive response option that provided an opportunity for interested 
members of the public to comment on the draft LHMP via the web. Those comments were 
incorporated into the final document. The LHMP was presented to the City Council on April 24, 
2007. That meeting was open to the public for further comment. 

The draft 2007 LHMP was sent to members of a technical committee which consisted of 
national, state and local scientists and experts for review prior to creation of the Public Draft. 
Comments received were incorporated into the final draft LHMP. 
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Table 3-1 LHMP Meetings 
NOTE: During the development of the LHMP and Climate Adaptation Plan numerous informal meetings and other 
communications were underway among staff and other jurisdictional partners. These are not listed as formal 
meetings in the table below. 

LHMP Meetings [2017] Date Type 

Consultation re:  
Vulnerability Assessment Jan 17, 2017 

In house. 

Initial discussion with Central Coast Wetlands regarding 
assumptions (i.e., coastal hazards) going forward on the 
Vulnerability Assessment as the LHMP project got 
underway; including the Climate Adaptation Plan that is 
appended to, and a key component of,  the LHMP 
(Appendix P). 

City Kickoff Meeting Feb 1, 2017 

In house: Consultant selected; attorney review of 
contracts 

(See Agenda) 
In part – 
Update on American Geophysical Union Work/Schedule 
• Quantification of non-coastal climate impacts
• Engineering design criteria for long-term policy

changes/infrastructure investments
Central Coast Wetlands 
Group Feb 20, 2017 In house: Review consultant scope 

Confirm Climate 
Adaptation Feb 28, 2017 In house: Assessing non-coastal impacts 

Map layer and data 
consultation Feb 28, 2017 In house 

Consultant Kickoff Mar 1, 2017 In house: With full LHMP group 

Vulnerability Assessment Mar 7, 2017 
In house: Model assumptions reviewed by City staff 
including GIS and Project Leads and scientific 
vulnerability assessment team members 

CCWG/Team meeting with 
Public Works Mar 21, 2017 

In house: Review (1) coastal armoring inventory; 
 discuss water control structures; 
(2) progress of LHMP and  

Climate Adaptation Plans 

LHMP and Climate 
Adaptation Team Leaders Apr 5, 2017 

In house: Timeline review; coordinate CAP with LHMP; 
next steps 

Some items of particular focus: 
• Socially vulnerable populations relevant to

hazard mapping
• Mitigation strategy discussion

LHMP Project Manager Apr 18, 2017 

Online conference — “Flood Plain Management, Hazard 
Mitigation, Emergency Management.” California Ocean 
Protection Council; California Natural Resources 
Agency; Governor’s Office of Planning and Research; 
California Energy Commission; and California Ocean 
Science Trust 
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LHMP Meetings [2017] Date Type 
LHMP Project Manager, 
OES/Analyst Apr 27, 2017 Review multiple Chapters and Appendices; Schedule 

outreach to County Emergency Management Council 

LHMP Project Manager May 4, 2017 

Presentation to Emergency Management Council 

The Agenda for this meeting is in Chapter 15 labeled as 
follows: 

County of Santa Cruz Emergency Management 
Council Agenda — Presentation requesting peer and 
emergency managers’ review of LHMP 
May 4, 2017 

See Item 9.3.2 

Present LHMP to County EMC and request peer review 
from surrounding jurisdictions and emergency 
management partners. 

Climate Adaptation May 31, 2017 In house: Discussion of progress and future peer review 
and presentations. 

LHMP Project Manager, 
OES/Analyst Sept 6, 2017 In house: Review and discuss LHMP progress at the 

near completion of the project 



Part 3: Hazard Identification and Risk Assessment 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 33 

PART 3 — HAZARD IDENTIFICATION AND RISK ASSESSMENT 

Significant Risks 

♦ Earthquakes and Liquefaction
♦ Wildfires
♦ Floods and Associated Coastal Storms
♦ Drought
♦ Tsunami
♦ Coastal Erosion

Less Significant Risks 

♦ Dam Failure
♦ Landslide

Multi-Hazard Summary 
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Identification and Profiling of Hazards 

RISK ASSESSMENT OF HAZARDS IN SANTA CRUZ 

3.0 Risk Assessment: §201.6(c)(2): 

The plan shall include a risk assessment that provides the 
factual basis for activities proposed in the strategy to 
reduce losses from identified hazards. 

Local risk assessments must provide sufficient information 
to enable the jurisdiction to identify and prioritize 
appropriate mitigation actions to reduce losses from 
identified hazards. 

 
t is important for a community’s risk assessment, mitigation and preparedness efforts to be 
founded on accurate information about the types and scale of damage that hazards pose to 
the community. This section of the Plan contains a description of those hazards identified 

as potential significant threats to Santa Cruz — earthquakes, wildfires, floods, drought, 
tsunami, coastal erosion, landslide — and the exposure and vulnerability of the City to these 
hazards. These risks have been identified based on historical information of hazard events 
including researching past disaster declarations in the City, input from geologic, climatic, and 
wildfire specialists and organizations as well as public comments and newspaper articles. 
Probable damage and the consequences to the city’s quality of life are described. One area to 
note in particular is the section on tsunami as it relates to the March 2011 earthquake near 
Honshu, Japan and its impact on our area. 

The City of Santa Cruz has expanded its GIS database, mapping critical facilities, hazard risk 
areas, and sensitive habitat areas. Data from this mapping was used to determine hazards that 
present the greatest risk to the city. 

I 
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Table A-1 Review of All Hazards 

Hazard Risk Why/Why not 
Avalanche No The City is not in an avalanche area 

Coastal Erosion Major Past history indicates probability is high, potential for loss of life 
is low — potential for economic and infrastructure loss is high 

Coastal Storm — Included with Flood 

Dam Failure Lesser Past history indicates probability is low but consequence of 
failure is high 

Drought Major Past history indicates probability is high 
Earthquake Major Past history indicates probability is high 
Expansive Soils No Does not affect City 
Extreme Heat No Past history indicates probability is low 
Flood Major Past history indicates probability is high 
Hailstorm No Past history indicates probability is low 
Hurricane No Past history indicates probability is low 
Land Subsidence No Past history indicates probability is low 
Landslide Lesser Past history indicates risk to water system is high 
Liquefaction — Included with Earthquake 
Winter Storm No Past history indicates probability is low 
Tornado No Past history indicates probability is low 

Tsunami Major 

Recorded history (200 years) indicates probability of a 
significant tsunami occurring is low but in the event that it 
should occur potential for life, property, economic and 
infrastructure loss is high 

Volcano No Does not affect City 

Wildfire Major The City is adjacent to many natural open space and urban /rural 
interface areas 

3.1 Identifying Hazards - §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 
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Table A-2 Hazard Screening for City of Santa Cruz 

Risk Affected Areas 
VERY SIGNIFICANT RISK 

Earthquake (including liquefaction) Entire city 
Wildfire Five identified wildland interface areas 

Flood (including coastal storms) 

San Lorenzo River floodplain including 
downtown and Tannery Arts Center; sections of 
Moore, Branciforte and Carbonera Creeks, and 
lower portion of Arana Gulch 

Drought Entire city 

Tsunami San Lorenzo River floodplain including beach 
area and downtown 

Coastal Erosion Coastal boundaries 
LESSER RISK 

Dam Failure Loch Lomond Reservoir and water delivery 
system and the inundation area of the reservoir 

Landslide 
Loch Lomond Reservoir and water delivery 
system. Other unstable slopes present risk to 
roadways. 

The City of Santa Cruz is exposed to a number of natural hazards that vary in their potential 
intensity and impact on the City. This mitigation plan addresses six high-risk natural hazards, 
selected because of the likelihood of occurrence or the potential consequences, as well as two 
additional hazards that present either less risk of occurrence or extent of damage. The natural 
hazards: floods, earthquake, and tsunami are of great concern because they can occur 
independently, or in combinations that can trigger secondary hazards such as dam failure. 
Another high risk hazard, drought, can exacerbate the potential for wildfires. 

The natural hazards included in this plan were identified through a community-based process 
including input from scientific experts in various fields and in conjunction with the update of the 
General Plan including the Safety Element. Prior versions of the Local Hazard Mitigation Plan 
were the result of a number of public meetings, project team meetings, scientific expert and 
community input as well as suggestions submitted by community members of Santa Cruz. Key 
contributors included members of the Project Team, the General Plan Advisory Committee, Dr. 
Gary Griggs of University of California at Santa Cruz, David Saroka of National Oceanic and 
Atmospheric Administration (NOAA), the Association of Monterey Bay Area Governments 
(AMBAG), as well as many others who worked with the City on programs and research that 
were incorporated into the Emergency Operations Plan and General Plan Safety Element. Other 
natural hazards that are extremely rare or nonexistent in Santa Cruz are not included in this plan 
but are listed in Appendix A. 

The worst potential disaster that Santa Cruz might face involves multiple hazards occurring at 
the same time. A major earthquake could trigger tsunamis, wildfires or floods which would be 
exacerbated by damage to dams, stream culverts and storm drains. The City’s emergency teams 
and those assigned to the Emergency Operations Center and Department Operations Center(s) 
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have trained and practiced responding to similar, challenging, multi-hazard events. The City of 
Santa Cruz plans for and responds to emergency events in accordance with the Santa Cruz 
County Operational Area Memorandum of Understanding (MOU). The Emergency Operations 
Plan describes the role and operation of the City departments and personnel during a major 
emergency (Appendix O). In addition to researching each hazard individually, this Plan explores 
how the hazards interact, and how mitigation activities for each hazard impact the overall 
disaster risk in Santa Cruz. 

Resources Used Explanation 
City of Santa Cruz 2030 General Plan 

Chapter 8: Hazards, Safety, and Noise 
General Plan 2030 Safety Element 

“To facilitate well-coordinated and expedient 
action during an emergency, the City adopted 
an Emergency Operations Plan describing the 
role and operation of City departments and 
personnel during major emergencies from 
floods, storms, earthquakes, tsunamis, 
hazardous materials incidents, and other 
disasters. The City has also identified 
“critical facilities,” major transportation 
routes, and utilities that may be affected in a 
disaster, and has devised strategies to protect 
them against damage and assure their 
usability. “(emphasis added) 

Pages 91– 94; 96–97 
General Plan 2030 Safety Element 

Including Goals, Policies and Actions 
relevant to Natural Hazards 

Page 102–107 
• FEMA Flood Zone Map
• Additional Natural Hazard Maps

included (City of Santa Cruz GIS)
FEMA and other Resources Used See Chapter 6:  

Section 6.3.2 PROFILING FLOOD 
HAZARD EVENTS 

Section A: Location —Flood Insurance Rate 
Maps (FIRM) 
Section B: Extent: Magnitude or Severity 
(CRS discussion; Special Flood Hazard Area 
[SFHA] discussion) 

http://www.cityofsantacruz.com/home/showdocument?id=33418
http://www.cityofsantacruz.com/home/showdocument?id=33418
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Resources Used Explanation 
Climate Adaptation Planning and Plan Appendix P is the Climate Adaptation Plan 

and it includes the latest scientific 
assessments of the vulnerabilities and 
hazards faced by the City of Santa Cruz due 
to climate change impacts and expected 
impacts out to the year 2030. 

The Climate Adaptation Plan details 
mitigation strategies relevant to climate 
impacts, the public outreach efforts used in 
developing the CAP, and an innovative 
approach to mapping vulnerable 
communities (age, language, disability) 
overlaid onto maps of hazard areas. 
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CHAPTER 4: EARTHQUAKES AND LIQUEFACTION 

4.3.0 RISK ASSESSMENT 

4.3.1 IDENTIFYING EARTHQUAKE HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 

 
n earthquake is a sudden release of built-up tension in the earth’s crust and upper mantle, 
i.e., lithosphere. Caused by movement along fault lines, earthquakes vary in size and
severity. The focus of an earthquake is found at the first point of movement along the 

fault line, and the epicenter is the corresponding point above the focus at the earth’s surface. 

Earthquake intensity is measured in various ways, the most familiar being the Richter magnitude 
scale which determines the amount of ground displacement or shaking that occurs near the 
epicenter; the Rossi-Forel scale which measures ground shaking intensity in terms of perception 
and damage; and the Modified Mercalli Intensity Scale which takes into account the localized 
earthquake effects. 

A
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Table 4-1 Modified Mercalli Intensity Scale 

Intensity Severity Level of Damage Richter 
Scale 

1–4 Instrumental to Moderate No damage. </= 4.3 

5 Rather Strong 
Damage negligible. Small, unstable objects 
displaced or upset; some dishes and glassware 
broken. 

4.4–4.8 

6 Strong 
Damage slight. Windows, dishes, glassware broken. 
Furniture moved or overturned. Weak plaster and 
masonry cracked. 

4.9–5.4 

7 Very Strong 

Damage slight-moderate in well-built structures; 
considerable in poorly-built structures. Furniture and 
weak chimneys broken. Masonry damaged. Loose 
bricks, tiles, plaster, and stones will fall. 

5.5–6.1 

8 Destructive 

Structure damage considerable, particularly to 
poorly built structures. Chimneys, monuments, 
towers, elevated tanks may fail. Frame houses 
moved. Trees damaged. Cracks in wet ground and 
steep slopes. 

6.2–6.5 

9 Ruinous 

Structural damage severe; some will collapse. 
General damage to foundations. Serious damage to 
reservoirs. Underground pipes broken. Conspicuous 
cracks in ground; liquefaction. 

6.6–6.9 

10 Disastrous 

Most masonry and frame structures/foundations 
destroyed. Some well-built wooden structures and 
bridges destroyed. Serious damage to dams, dikes, 
embankments. Sand and mud shifting on beaches 
and flat land. 

7.0–7.3 

11 Very Disastrous 

Few or no masonry structures remain standing. 
Bridges destroyed. Broad fissures in ground. 
Underground pipelines completely out of service. 
Rails bent. Widespread earth slumps and landslides. 

7.4–8.1 

12 Catastrophic Damage nearly total. Large rock masses displaced. 
Lines of sight and level distorted. > 8.1 

Masonry Types 

Masonry A: Good workmanship, mortar, and design; reinforced, especially laterally, and 
bound together by using steel, concrete, etc.; designed to resist lateral forces. 

Masonry B: Good workmanship and mortar; reinforced, but not designed in detail to resist 
lateral forces. 

Masonry C: Ordinary workmanship and mortar; no extreme weaknesses like failing to tie 
in at corners, but neither reinforced nor designed against horizontal forces. 

Masonry D: Weak materials, such as adobe; poor mortar; low standards of workmanship; 
weak horizontally. 
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The harmful effects of an earthquake vary with the geologic composition and manmade 
infrastructure of the region, as well as the amount of accumulated energy released when the 
earthquake occurs. 

Ground motion 

Ground motion is the primary cause of damage and injury during earthquakes and can result in 
surface rupture, liquefaction, landslides, lateral spreading, differential settlement, tsunamis, 
building failure, and broken gas and other utility lines, leading to fire and other collateral 
damage. 

The intensity and severity of ground motion is dependent on the earthquake’s magnitude, 
distance from the epicenter and underlying soil and rock properties. Areas underlain by thick, 
saturated, unconsolidated soils will experience greater shaking motion than areas underlain by 
firm bedrock. 

Fires and structural failure are the most hazardous results of ground shaking. Most earthquake-
induced fires start because of ruptured power lines and gas or electrically-powered stoves and 
equipment. Structural failure is generally the result of age and type of building construction. 

Liquefaction 

Liquefaction is the transformation of loose, water-saturated granular materials (such as sand or 
silt) from a solid to a liquid state. Liquefaction commonly, but not always, leads to ground 
failure. Liquefaction potential varies significantly and site-specific analysis is needed to 
accurately determine liquefaction potential in earthquake prone areas. 

Much of the downtown in the City of Santa Cruz flood plain experienced liquefaction during the 
1989 Loma Prieta earthquake. Liquefaction and severe earth shaking have been the two primary 
causes of damage during earthquakes in Santa Cruz. 

4.3.2 HAZARD PROFILE – EARTHQUAKES AND LIQUEFACTION 

3.2 Profiling Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 
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Figure 6 – Areas in Santa Cruz Potentially Vulnerable to Liquefaction 
Sources: [1] City of Santa Cruz 2030 General Plan (City data) 2017 

[2] County of Santa Cruz — 
“Geology and Liquefaction Potential of Quaternary Deposits in [Santa] Cruz County” 

William R. Dupré (1975) 

Past experience has shown that the entire community is vulnerable to earthquake. Within Santa 
Cruz County there are several active and potentially active faults. These include the San Andreas, 
San Gregorio, Zayante, Ben Lomond and Butano Faults, the Monterey Bay Fault Zone, as well 
as numerous fault complexes and branches of these major faults. 

Santa Cruz lies within 15 miles of at least six major seismic faults and fault systems, placing it in 
an area of high seismic risk; however there is only one fault, the Ben Lomond Fault that actually 
passes through the city. The Ben Lomond Fault is not considered to have moved in historic time, 
however, and may be inactive. 

B EXTENT: MAGNITUDE OR SEVERITY 

Several of the faults located in the Santa Cruz area are considered to be either possibly active 
(showing signs of recent geologic movement, within the last 10,000 years) or probably inactive 
(movement within the last two million years). However, the Hayward, Calaveras, San Gregorio 
and San Andreas faults are all considered historically active (movement within the last 200 
years). Even a moderate earthquake in the area could result in deaths, property and 
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environmental damage as well as the disruption of normal economic, transportation, government 
and community services. 

The most active region and threat to the city is the San Andreas Fault zone which passes through 
the Santa Cruz Mountains 12 miles northeast of the city. Based on records from the 1906 San 
Francisco earthquake, it is estimated that the maximum credible earthquake likely to occur along 
the San Andreas Fault would equal 8.3 M, which represents more than 30 times the energy 
released by the 1989 Loma Prieta Earthquake. The city was one of the hardest hit communities 
during that earthquake. This is the highest magnitude earthquake expected in the region but it is 
estimated that the Hayward, Calaveras and San Gregorio faults are all capable of generating 
earthquakes greater than 7.4 M. 

C PREVIOUS OCCURRENCES 

The following is a list of previous events, dates, severity, level of damage, duration, sources of 
information used, and maps (where available) to show areas affected. While Santa Cruz has 
sustained numerous earthquakes throughout its history, the two most destructive ones were the 
1906 San Francisco earthquake and the 1989 Loma Prieta earthquake. 

April 18, 1906: (Richter Magnitude: 8.3) 
No recorded deaths in Santa Cruz but the courthouse was almost destroyed; about one third of 
the chimneys within the city were destroyed or damaged; there was major landsliding with 
gaping cracks in the earth, especially along the water; bridges were destroyed; and the water 
supply was shut off by broken mains and pipes. 

October 1926: (Richter Magnitude: 6.1) 
Two large earthquakes occurred during this year. Three of the aftershocks cracked plaster in 
Santa Cruz, almost bringing down the chimneys of numerous buildings. It broke plate glass 
windows along Pacific Avenue. The city water main broke at Laguna Creek and articles fell from 
shelves at stores. 

October 17, 1989 (Richter Magnitude: 7.1) 
Two people died in Santa Cruz as a direct result of this earthquake. In the greater San 
Francisco/Oakland Bay Area, there were sixty-two fatalities. The earthquake epicenter was 
located approximately 10 miles east of the city center. The earthquake destroyed much of the 
historic downtown and many areas of the city were very badly damaged. Roads in and out of the 
city were impassable and many residents lost power and water for up to a week. 
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Isoseismal Map — Santa Cruz Mountains (Loma Prieta), California 
UTC (Local 10/17/1989) 6 Magnitude 6.9 Intensity IX 
(NOTE: An isoseismal [line] is a contour or line on a map bounding points of equal intensity for a particular earthquake.) 

Figure 7 – Intensity and Magnitude of the 1989 Loma Prieta Earthquake in Santa Cruz 
Source: Department of the Interior U.S. Geological Survey 

Preliminary isoseismal map for the Santa Cruz (Loma Prieta). California, earthquake 
of October 18, 1989 UTC 
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D PROBABILITY OF FUTURE EVENTS 

The City lies within 15 miles of at least six (6) major seismic faults and fault systems, placing it 
in an area of high seismic risk. Because earthquakes can cause severe damage over a long 
distance, the Santa Cruz area remains at risk from continued seismic activity along the many 
faults in the region. 

The reduction of seismic stresses that occurred in the Loma Prieta earthquake did nothing to 
relieve, and possibly increased, stresses within other faults, including other sections of the San 
Andreas Fault. As a result, it is expected that Santa Cruz will be subjected to violent, earthquake-
induced ground shaking in the future. 

On the basis of research conducted since the 1989 Loma Prieta earthquake, U.S. Geological 
Survey (USGS) and other scientists conclude that there is a 62% probability of at least one 
magnitude 6.7 or greater quake, capable of causing widespread damage, striking the San 
Francisco Bay region (including Santa Cruz) before 2032. Major quakes may occur in any part of 
this region. This emphasizes the urgency for all communities in the region to continue preparing 
for earthquakes.7 

The USGS, the California Office of Emergency Services, the California Geological Survey and 
the Association of Bay Area Governments jointly conducted a loss estimation study focused on 
the ten most likely damaging earthquakes. These earthquakes occur on six of the seven major 
fault systems in the area and range in size from a magnitude 6.7 on a blind thrust underlying 
Mount Diablo to a magnitude 7.9 repeat of the 1906 rupture on the San Andreas Fault in northern 
California. Their 30-year probabilities range from a high of 15.2% for a M7.0 rupture of the 
Rodger’s Creek fault to 3.5% for a M7.4 combined rupture of the Peninsula and Santa Cruz 
Mountains segment of the San Andreas. The ten most likely earthquakes and their 30-year 
probabilities are:8 

Table 4-2 Ten most likely damaging Earthquake scenarios in California 

Ten most likely damaging Earthquake scenarios 30-year probability Magnitude 
Rodgers Creek 15.2% 7.0 
Northern Calaveras 12.4% 6.8 
Southern Hayward 

(possible repeat of 1868 earthquake) 11.3% 6.7 

Northern + Southern Hayward 8.5% 6.9 
Mt. Diablo 7.5% 6.7 
Green Valley-Concord 6.0% 6.7 
San Andreas: Entire Northern California segment 

(possible repeat of 1906 earthquake) 4.7% 7.9 

San Andreas: Peninsula segment 
(possible repeat of 1838 earthquake) 4.4% 7.2 

Northern San Gregorio segment 3.9% 7.2 
San Andreas: Peninsula + Santa Cruz segment 3.5% 7.4 
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Because the ten most likely future earthquakes in the Bay Area occur on faults throughout the 
region, the impact and potential losses reported here reveal significant risk for the entire Bay 
Area region including the City of Santa Cruz. 

4.3.3 ASSESSING VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — 
Requirement §201.6(c)(2)(ii): 

The risk assessment shall include a description of the 
jurisdiction’s vulnerability to the hazards described in 
paragraph (c)(2)(i) of this section. 

This description shall include an overall summary of each 
hazard and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO EARTHQUAKE 

The vulnerability of a community to earthquake hazard is based on a variety of factors including 
proximity to active and inactive faults, the age of structures, the density of the population and 
development, the value of property and infrastructure, the construction materials used in 
residential and non-residential buildings, and the location of critical facilities in a community. 

Recent history indicates that Santa Cruz has a very high vulnerability to earthquakes due to 
proximity to faults, density of population and downtown development in the San Lorenzo River 
floodplain which is subject to liquefaction. A number of buildings in the downtown were rebuilt 
or seismically retrofitted after the 1989 Loma Prieta Earthquake which damaged or destroyed 
much of the old downtown. 

The October 17, 1989 Loma Prieta earthquake was responsible for 62 deaths (including three in 
the City of Santa Cruz) and 3,757 injuries. In addition, over $6 billion in damage was reported 
including damage to 18,306 houses and 2,575 businesses. Approximately 12,053 people were 
displaced. 

The most intense damage was confined to liquefaction areas where buildings and other structures 
were situated on top of loosely consolidated, water saturated soils. Loosely consolidated soils 
tend to amplify shaking and increase structural damage. Water saturated soils compound the 
problem due to their susceptibility to liquefaction and corresponding loss of bearing strength. 

During the Loma Prieta earthquake, extensive liquefaction occurred along the shoreline of the 
Monterey Bay. Most of the City of Santa Cruz downtown along the San Lorenzo River is in a 
liquefaction area. Liquefaction is a phenomenon in which the strength and stiffness of a soil is 
reduced by earthquake shaking or other rapid loading. Liquefaction has been responsible for 
tremendous amounts of damage in earthquakes around the world including the City of Santa 
Cruz. 
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Liquefaction occurs in saturated soils, that is, soils in which the space between individual 
particles is completely filled with water. This water exerts a pressure on the soil particles that 
influences how tightly the particles themselves are pressed together. Prior to an earthquake, the 
water pressure is relatively low. However, earthquake shaking can cause the water pressure to 
increase to the point where the soil particles can readily move with respect to each other. When 
liquefaction occurs, the strength of the soil decreases and, the ability of a soil deposit to support 
foundations for buildings and bridges is reduced.9 Some examples of these phenomena are 
shown below. 

Failure and cracks induced by liquefaction have been observed in the past (see below: 
photographers unknown). These images, probably from the 1906 event, show cracks formed by 
liquefaction at the San Lorenzo River.10, 11 

4.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

Past experience has shown that the entire community is vulnerable to earthquake. The entire 
downtown commercial area is in a liquefaction hazard area. The remainder of the town is at risk 
for severe ground shaking as indicated by the maps below showing the probability of earthquake 
impacts to the Santa Cruz area within the next 50 years. 

These estimates were formulated using HAZUS, a geographic information system-based, 
nationally standardized, loss estimation tool developed by FEMA. They are recent California 
Geological Survey maps and are limited to ground motion-induced losses to buildings only. In 
other words, the losses to other elements of the built environment, such as transportation, lifeline 
and communication facilities are not reported. Furthermore, the losses reported are only the 
direct economic losses due to building damage, which consist of capital stock loss and income 
loss. 
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This survey reviews 34 potential earthquake scenarios. Two of the ten most likely earthquake 
scenarios, most damaging to Santa Cruz are shown on the following maps. 

Scenario N-9 shows a possible repeat of the 1906 San Francisco earthquake and the intensity 
and potential damage to the City of Santa Cruz. The map indicates that the intensity would be up 
to IX or X which represents violent or extreme perceived shaking and very heavy potential 
damage. The next map shows the peak ground acceleration for this earthquake and the following 
two maps show the estimated building damage and economic loss as a result of the Sceniario-9 
earthquake. 

Scenario N-7 shows the projected impacts of an earthquake along the Santa Cruz Mountains + 
Peninsula + North Coast and the potential damage to the City of Santa Cruz. The map indicates 
that the intensity would be VIII or IX which represents severe to violent perceived shaking and 
moderate to heavy damage. 

The next map shows peak ground acceleration for this earthquake scenario and the following two 
maps show the estimated building damage and economic loss as a result of the Scenario N-7 
earthquake. 
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Figure 8 – Scenario N-9 Repeat of 1906 Earthquake 
Source: State of California Department of Conservation (web link: ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-

Scenario-Losses.pdf (year: unknown) 

ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
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Figure 9 – Scenario N-9 Repeat of 1906 Earthquake — Building Economic Loss by County 
Source: State of California Department of Conservation (web link: ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-

Scenario-Losses.pdf (year: unknown) 

ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
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Figure 10 – Scenario N-9 Repeat of 1906 Earthquake Loss by Census Tract 
Source: State of California Department of Conservation (web link: ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-

Scenario-Losses.pdf (year: unknown) 

ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
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Figure 11 – Scenario N-7 Santa Cruz Mountains 
Source: State of California Department of Conservation (web link: ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-

Scenario-Losses.pdf (year: unknown) 

ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
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Figure 12 – Scenario N-7 Santa Cruz Mountains — Building Economic Loss by County 
Source: State of California Department of Conservation (web link: ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-

Scenario-Losses.pdf (year: unknown) 

ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
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Figure 13 – Scenario N-7 Santa Cruz Mountains — Building Economic Loss by Census Tract 
Source: State of California Department of Conservation (web link: ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-

Scenario-Losses.pdf (year: unknown) 

ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/rgmp/NC1-Scenario-Losses.pdf
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4.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential 
Losses: — Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an 
estimate of the potential dollar losses to vulnerable 
structures identified in paragraph (c)(2)(i)(A) of this section 
and a description of the methodology used to prepare the 
estimate. 

A POTENTIAL DOLLAR LOSSES TO VULNERABLE STRUCTURES 

Table 4-3 Earthquake potential loss inventory 

Inventory Assets 
EARTHQUAKE 

# of Parcels # of 
Structures Critical Structures Loss in Value$*

Type Entire Community Total Total Hazard 
Residential 14,916 17,363 $9,263,773,000 
Commercial 1,54 1,310 $2,309,879,000 
Industrial 307 299 $495,671,000 
Agricultural 5 51 $29,942,000 
Religion 56 99 $168,168,000 
Government 217 30 $85,229,000 
Education 228 65 $188,840,000 
Total 17,253 19,217 35 $12,541,502,000 
# of People 62,752 
Date: Census American Community Survey 2015 
Total = total number of structures, residents, values within the entire community 
Parcel Data is from January 2017. The entire community is within the earthquake hazard area. 
*Building Count/Total Replacement Value data is from 2014.

B METHODOLOGY USED TO PREPARE ESTIMATE 

Parcel Valuation: 
Total Building Replacement Value (Building and Contents) and Building Count (Structure 
Count) from HAZUS-MH 3.2 Release 14.2.0. This data is from 2014. 

Population: 
Census population blocks were reduced to center points. If a hazard intersected a center point, 
that population was counted. 
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The losses to other elements of the built environment, such as transportation, lifeline and 
communication facilities are not reported. Furthermore, the losses reported are only the direct 
economic losses due to building damage, which consist of capital stock loss and income loss. 

Indirect economic losses, representing the losses due to various forms of post-earthquake 
socioeconomic disruptions (such as employment and income, insurance and financial aids, 
construction, production and import-export of goods and services) are not included in the 
estimates reported. This is because of the higher level of uncertainty associated with the indirect 
losses, as compared to the direct losses. Therefore, it is expected that once the indirect building 
economic losses, the economic losses to non-building facilities, and the contributions of all 
earthquake hazards are taken into account, the estimated economic losses would be several times 
the numbers presented.12 

Detailed results for all scenario earthquakes and for the State-wide annual losses are available on 
the CGS website.13 

Among the 34 scenario earthquakes of the San Francisco Bay Area (SFBA), a repeat of the 1906 
earthquake results in the largest economic loss for the ten SFBA counties. It would rupture four 
segments of the San Andreas fault and would cause approximately $54 billion of economic loss 
due to building damage. A number of other earthquakes on the San Andreas fault, rupturing 
different combinations of these four segments are also feasible. Should one occur, it would result 
in an estimated loss ranging from a few billion dollars to $50 billion. Other potentially damaging 
earthquakes in the SFBA are: 

 A magnitude 6.9 event rupturing the entire Hayward fault causing $23 billion in losses;
 A magnitude 7.3 earthquake rupturing the entire Hayward fault and the Rodgers Creek

fault causing $34 billion in losses.

Estimates were calculated using HAZUS version MH 3.2, Release 14.2.0, and uses 2010 census 
data. This information in HAZUS is, for the most part, derived from 2010 national census data. 
Using this process the most severe potential earthquake near Santa Cruz estimates a loss of over 
$9 billion dollars for the county. The City of Santa Cruz represents 20 percent of that population 
and has within its boundaries significantly more than 20 percent of the structures as it is the 
commercial center of the county. 

http://www.conservation.ca.gov/cgs/rghm/loss
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4.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development 
Trends — Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of 
providing a general description of land uses and 
development trends within the community so that 
mitigation options can be considered in future land use 
decisions. 

C DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

The City of Santa Cruz is a compact urban community that is surrounded by natural barriers to 
outward expansion including the Santa Cruz Mountains, the Pacific Ocean and a designated 
greenbelt. “Ongoing population growth… has been mirrored by an increase in urbanization for 
the Monterey Bay area. Development patterns in the coastal zone since the 1970s confirm these 
overall urbanizing trends.”14 

New development has occurred within or adjacent to the urban services line (i.e., the boundary 
point for such infrastructure as gas, water, and sewage hook-ups). In Santa Cruz, most 
development is now infill or reuse development. 

Since the 1989 Loma Prieta earthquake all commercial and public buildings have been replaced 
or seismically retrofitted. Seismic safety standards are a requirement for all building permits. As 
infrastructure is repaired or replaced updated seismic safety standards are incorporated. Seismic 
retrofits have reduced overall vulnerability in the community. 

4.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides 
the jurisdiction’s blueprint for reducing the potential losses 
identified in the risk assessment, based on existing 
authorities, policies, programs and resources, and its 
ability to expand on and improve these existing tools. 

The primary mitigation strategy to avoid or reduce damage from earthquake is continuation of 
design review and code enforcement to meet current seismic standards, including adequate 
geotechnical monitoring protocols to insure structural integrity. 

Mapping of liquefaction areas in Santa Cruz have been updated in this plan and represent a more 
accurate mapping of potential liquefaction areas. The inclusion of an updated liquefaction map 
was noted as an important goal of the 2007 LHMP. 
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4.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description 
of mitigation goals to reduce or avoid long-term 
vulnerabilities to the identified hazards. 

Earthquake Goals: 

Earthquake 1 — Avoid or reduce the potential for life loss, injury, property or 
economic damage to Santa Cruz from earthquakes. 

Earthquake 2 — Encourage mitigation activities that increase disaster resilience to 
earthquake and liquefaction. (A-6) 

4.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that 
identifies and analyzes a comprehensive range of specific 
mitigation actions and projects being considered to reduce 
the effects of each hazard, with particular emphasis on new 
and existing buildings and infrastructure. 

Earthquake Mitigation Actions: 

Earthquake is one of the most significant threats to Santa Cruz. The following Actions (noted in 
parentheses), are listed in Part 4, Chapter 13: Mitigation Strategies. They are critical to the future 
safety of Santa Cruz: 

♦ Coordinate preparedness efforts with other agencies. (A-2)
♦ Upgrade sewer, water and other infrastructure to withstand seismic shaking. (A-10)
♦ Continue retrofitting all non-complying unreinforced masonry buildings. (C-8)
♦ Upgrade seismic safety of all emergency use and critical structures. (C-9)

In regard to what has taken place since 2012 as it relates to earthquake mitigation for buildings 
and structures under the authority of the Building and Safety Division, the City of Santa Cruz 
adopted the most recent California Buildings Standards Code. These codes include structural 
design standards for seismic requirements. They also reference other applicable standards, such 
as ASCE7 (American Society of Civil Engineers). Current codes in use are the 2016 California 
Building Standards Code adopted through Santa Cruz Municipal Code, Title 18 (18.04.030 
Adoption of Codes). Building permits are required by both the California Residential Code and 

http://www.asce.org/structural-engineering/asce-7-and-sei-standards/
http://www.asce.org/
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the California Building code, resulting in structural/seismic design requirements for residential 
and nonresidential buildings and structures. Applications for permits include plans and 
supporting documentation showing seismic design compliance. Structural design is typically 
accomplished by a Registered Engineer. Plans are reviewed and approved by professional plan 
review staff. Inspections are accomplished by city inspection staff. Additionally, special 
inspection/material testing and structural observation may be accomplished by qualified third 
party inspection agencies and the project engineer as required. 
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CHAPTER 5: WILDFIRES 

5.3.0 WILDFIRE RISK ASSESSMENT 

5.3.1 IDENTIFYING WILDFIRE HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 

 
ildland fire may be defined as any unwanted fire involving outdoor vegetation. While 
it is often thought of as occurring in forests, rangelands or crop fields, it may also 
occur in areas such as vacant lots, highway medians, parks and golf courses. With 

residential development spreading into pristine areas, a relatively new phenomenon has been 
created: the wildland/urban interface. This phenomenon has changed the nature of the wildland 
fire problem in some very significant ways. Both the life hazard and the potential economic 
losses in wildland areas have increased greatly, and the increase in human activity has multiplied 
the number and variety of potential sources of ignition. 

Wildland fires are influenced by three factors: fuel, weather and topography. The spread of 
wildland fires depends on the type of fuel that exists within the area in the form of grasses, brush 
and trees. Wildland fire behavior is also influenced by local weather which can modify the burn 
rate (how fast the fire burns.) Examples of weather incidents that affect wildland fires are 
atmospheric stability, inversions, thunderstorms, relative humidity and wind. Finally, the severity 
of wildland fires is influenced by topography including slope, aspect, chimneys and drainages, 
and the accessibility of the location. 

Priorities in the event of a wildfire are life safety, preservation of property and resource 
conservation. Life safety includes the potential for evacuation, sheltering in place (finding and 
directing citizens to a location safe from the threat of fire) and providing evacuation to safe 
refuge. Property conservation includes triage (evaluation and determination of priority of 
response) of threatened structures as well as evaluation of types of structures in surrounding 
areas. Natural resource conservation includes assessing the risk to timber, crops, wildlife, 
wetlands and pasture land. 

W 



Chapter 5: Wildfires 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 61 

CLIMATE ADAPTATION CONSIDERATIONS 

As noted in the City of Santa Cruz Climate Adaption Plan (see Appendix P), the impacts of 
changing precipitation patterns will exacerbate wildland fire threats due to the potential of longer 
and dryer summers or wetter winters. Additionally, rising temperatures may contribute to 
increased wildland fires. It has been noted that the risk for large wildfires could increase by as 
much as 55 percent if temperatures rise to what is considered a medium warming range. Such a 
percent increase is twice as high as expected if temperatures only increased into the lower 
warming range. (see CalAdapt.org) 

5.3.2 PROFILING WILDFIRE HAZARD EVENTS 

A LOCATION 

     Figure 14 – Wildfire Hazard Areas within the City of Santa Cruz 
Sources: [1] City of Santa Cruz 2030 General Plan 

[2] California Department of Forestry and Fire Protection (CDF; 2009) 
[3] City of Santa Cruz Fire Department (modified 2017) 

http://cal-adapt.org/fire/
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Within the City of Santa Cruz there are five wildland/urban interface areas including three areas 
designated as mutual threat zones (also called mutual response zone). Mutual threat/response 
zones are defined as geographical areas where a wildfire would threaten property within the 
Santa Cruz fire protection district as well as property covered by another fire protection service. 

For major emergencies that require more resources than can be provided by a single agency, the 
City of Santa Cruz, Santa Cruz County, the 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 State Office of Emergency Services, this system allows 
departments and districts to share personnel and equipment as needed to address and control 
emergencies. 

Shared Fire Department Command, Training, Resources 

In September 2011, the City of Santa Cruz and UC Santa Cruz determined that it was in the best 
interest of both agencies to consolidate the local provision of fire prevention and suppression 
activities, emergency medical services and emergency/disaster management. Both agencies had these 
same responsibilities within their respective boundaries. 

Due to the proximity of the two fire service departments to one another and, their similar 
organizational elements, both jurisdictions determined that it was in their best interests to cooperate 
in sharing fire management functions; as well as supervision of operations, training, fire prevention, 
administration, fiscal management and disaster preparedness. 

On September 27, 2011, the Santa Cruz City Council passed and adopted a Resolution (NS-28,405) 
merging the two fire departments, in a two-year pilot process. This effectively eliminated redundancy 
and duplication of efforts and provided opportunities for cost savings and an increased level of 
service for each party, and their constituents. The newly shared fire command services enhance the 
City of Santa Cruz’ ability to mitigate fire danger in the city and surrounding greenbelt areas. 

On July 2, 2014 both agencies entered into a ten-year contract for fire and EMS response services 
(excluding prevention). 

Mutual Threat Zones 

Mutual threat zones (described above), are delineated in the Wildland Pre-Suppression Plan15 for 
the mutual threat zone areas in and around DeLaveaga Park, the Pogonip property, and the 
Arroyo Seco/Meder Canyon area (see Figure 14). This plan is used to identify non-State 
Responsibility Areas* in which any fire is considered a threat to adjacent State Responsibility 
Areas. These geographic areas are designated mutual threat zones because of the urban 
development that has occurred along their canyons and the vegetation that is considered 
significant. The main populated areas of the University of California Santa Cruz are considered 
Local Responsibility, but the rest of the property is considered as State Responsibility area. 

Source: CALFIRE — California Department of Forestry and Fire Protection 

* The State Responsibility Area (SRA) is the area of the state where the State of California is
financially responsible for the prevention and suppression of wildfires. SRA does not include
lands within city boundaries or in federal ownership. (State Responsibility Area)

http://calfire.ca.gov/serp?q=sra&cx=001779225245372747843%3Ableoj5gjmwq&cof=FORID%3A10&ie=UTF-8
http://www.fire.ca.gov/firepreventionfee/
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Wildland fires also present a risk to open space areas within the City of Santa Cruz and adjacent 
to residential homes. Additional areas of concern for these wildland/urban interface zones 
include the Arana Gulch property, Lighthouse Field, the Moore Creek Preserve as well as other 
smaller wildland/urban interface areas throughout the city. It should also be noted that there are 
City of Santa Cruz water service areas and water infrastructure areas that are located outside of 
the City limits that are potentially threatened by wildland fires. 

B EXTENT: MAGNITUDE OR SEVERITY 

The potential magnitude and severity of future fires could be predicted from experiences gained 
from recent fires in 2008/2009/2016 which occurred in the County of Santa Cruz. A few of these 
fires bordered jurisdictional boundary to the City of Santa Cruz. In a few of these fires, spotting 
exceeded 1 mile, with some flame lengths exceeding 100 feet. In 2008, over 75 structures were 
destroyed on three fires alone. During the 2008/2009 fire seasons over 13,000 acres have burned 
in five major fires in Santa Cruz County. In 2016 the second Loma Fire burned three homes, 
2,250 acres and several vehicles. 

Although the City of Santa Cruz Fire Department responds annually to about 50 vegetation type 
fires the opportunity for these events to become significant have been recognized over the past 
few fire seasons. Suppression costs to contain and extinguish each of these fires exceeded $60 
million dollars. The state and local cost incurred to respond to these fires were covered by the 
Federal Fire Management Assistance Grant and California Disaster Assistance Act. 

According to the Meder Canyon Vegetation Management Plan, prepared by Wildland Resource 
Management (2004), and the Wildland Fire Safety Plan, DeLaveaga Park Area prepared by the 
Hunt Research Corporation (1995), the potential for a significant wildland fire exists in and 
around various areas of Santa Cruz. Because some of these canyon areas have steep slopes with 
dense stands of eucalyptus trees, conifers, chaparral species and other vegetation, the potential 
for a fire with the intensity and effect of the 1991 Oakland Hills fire exists and many structures 
could be threatened. There are a large number of homes at the top of steep slopes. 

Expected fire behavior in and around the canyons described above indicates that fire spread will 
be rapid and will run uphill toward structures. Without fuels modification and/or management, 
eucalyptus litter, shrubs and un-mowed grass would generate enough heat to cause shrubs, 
eucalyptus, or oak canopies to ignite, distributing embers widely and producing enough heat to 
potentially involve structures. Un-mowed grass and eucalyptus litter comprise the highest flash 
point type of fuels encountered in Santa Cruz. 

Trees with low branches, and shrubs — particularly coyote brush and poison oak — are most 
likely to serve as “ladder fuel” to enable fires beneath to spread into the tree canopy or crown. 
Should fire become involved in the crown or tree canopy, embers may be expected to be cast 
throughout the neighborhood and potentially cause several additional fires. In such a case the 
burning debris may travel up to 1.5 miles away in a wind of 20 mph at ground level during a 
crown fire according to the Santa Cruz Fire Department. 

In most of the wildland fire risk areas the fuels surrounding these areas have high moisture 
content due to the area’s marine influence. Winds tend to blow from the ocean upslope. However, 

https://www.fema.gov/fire-management-assistance-grant-program
http://www.caloes.ca.gov/cal-oes-divisions/recovery/public-assistance/california-disaster-assistance-act
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in the fall, sundowner winds, defined as strong, warming, downslope winds that develop over the 
southern slopes of mountains in late afternoons and evenings that pose a very serious threat 
during the height of fire season, can occur from the north/northeast towards the ocean. Wind 
speeds can be 20 mph or more. Temperatures can be 80º or more. In Santa Cruz, fuel moistures 
have been recorded as low as 34% by the Santa Cruz Fire Department. 

C PREVIOUS OCCURRENCES 

Recent Significant Wildland fires in the City of Santa Cruz 

 1990 — Meder Canyon Fire — Several acres consumed in 20 minutes

A number of other wildland fires in the Santa Cruz area including the Santa Cruz Mountains 
have been a concern to the City of Santa Cruz. 

♦ 2016 ......................... Loma Fire............... 2,220 acres consumed
♦ 2009 ......................... Loma Fire.................. 485 acres consumed
♦ 2009 ................... Lockheed Fire............... 7,819 acres consumed
♦ 2008 ...................... Trabing Fire.................. 630 acres consumed
♦ 2008 ........................ Martin Fire.................. 520 acres consumed
♦ 2008 ...................... Summit Fire............... 4,270 acres consumed

D PROBABILITY OF FUTURE EVENTS 

Despite the fact that there has not been a recent significant wildland fire within the city limits, 
residential development continues to spread into wildland/urban interface areas increasing the 
danger to life and property should a fire occur. Areas targeted as “likely” to have a wildland fire 
include the Arroyo Seco/Meder Canyon, DeLaveaga, Pogonip, Moore Creek area and Arana 
Gulch. Increased use of these areas by residents, transient encampments with fires and young 
adults looking for a place to gather outside parental supervision, exacerbates the risks. 

Regarding the terminology used above — likely — means that an area identified as such is one 
where the topography and vegetation are arranged in such a manner that it poses a threat for 
wildland fires. And, it should be noted, there is no statistical methodology applied to the terms 
likely, probability and/or high probability. 

A fire threat will always exist in a wildland/urban interface area as long as vegetation, trees, 
down and dead fuels, structures and humans co-exist. There is a high probability that fires will 
occur in one or more of these areas. It is not a question of if they will occur but when will they 
occur.  

The increasing trend of developing residences in the wildland urban interface in hazardous areas 
combined with recreational and transient uses of these locations have exacerbated the situation. 
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5.3.3 ASSESSING WILDFIRE VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — Requirement 
§201.6(c)(2)(ii):

The risk assessment shall include a description of the 
jurisdiction’s vulnerability to the hazards described in 
paragraph (c)(2)(i) of this section. 

This description shall include an overall summary of each 
hazard and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO WILDFIRES 

Santa Cruz is a compact city surrounded by greenbelt. While the majority of the city is urban, 
wildfires remain a threat in several canyons and in the wildland/urban interface. The areas most 
vulnerable to wildfires within the city are: 

♦ Pogonip
♦ DeLaveaga
♦ Moore Creek Preserve

♦ Arana Gulch
♦ Arroyo Seco Canyon
♦ UCSC

Vulnerability is increased in several of these areas due to limited access and transient use. This 
vulnerability can be further identified with hundreds of homes located in and around these areas, 
in addition to neighborhood schools, a major state university, commercial facilities, and water 
storage tanks. Furthermore, the Climate Adaptation Plan Update (Appendix P) identifies 
locations of socially vulnerable populations with respect to wildfire hazard zones. This important 
and unique social vulnerability analysis enhances response strategies and actions. 

The impact of wildfire on the community could have the potential for devastating effects. These 
impacts could be the loss of life, environmental damage, and loss of property. During the rainy 
season, burned-over areas are subject to mudslides and debris torrents which can impact the 
infrastructure of the city. This downward flow can destroy fish habitats, compromise the water 
quality provided to customers, and affect the flow of water into the Monterey Bay/Pacific Ocean. 

5.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the  
types and numbers of existing and future buildings, 
infrastructure, and critical facilities located in the identified 
hazard area. 
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A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

Most wildland fire areas are adjacent to residential or open space areas. Only a few public 
buildings are immediately threatened by wildland fires. Public buildings that are in threat areas 
are the historic Pogonip Clubhouse, DeLaveaga Golf Club and associated buildings, schools 
(including university housing and educational buildings within city limits) and day care centers 
and some park structures. There are commercial and/or industrial structures in the threat zone 
(see Table 5-1). 

5.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses 
— Requirement §201.6(c)(2)(ii)(B): 

 The plan should describe vulnerability in terms of an 
estimate of the potential dollar losses to vulnerable structures 
identified in paragraph (c)(2)(i)(A) of this section and a 
description of the methodology used to prepare the estimate. 

Potential Dollar Losses to Vulnerable Structures 

Table 5-1 Wildfire potential loss inventory 

Inventory Assets 
WILDFIRE 

# of Parcels # of Structures Critical Structures Loss in Value$* 
Type Total Hazard Total Hazard Total Hazard Total Hazard 
Residential 14,916 1,169 17,363 1,011 $9,263,773,000 $525,269,466 
Commercial 1,524 8 1,310 51 $2,309,879,000 $97,371,303 
Industrial 307 14 299 13 $495,671,000 $39,210,240 
Religion 56 2 99 4 $168,168,000 $8,251,306 
Government 217 75 30 1 $85,229,000 $1,967,884 
Education 228 1 65 2 $188,840,000 $2,648,227 
Agricultural 5 1 51 2 $29,942,000 $1,321,091 
Total 17,253 1,270 19,217 1,084 35 3 $12,541,502,000 $676,039,516 

Community Hazard 
# of People 62,752 6,026 
Date: Census American Community Survey 2015 
Total = total number of structures, residents, values within the entire community 
Hazard= number of structures, residents, values that are located within the defined hazard area 
*Loss is based on Assessment Improvement values.
Parcel Data is from January 2017. Building Count/Total Replacement Value data is from 2014. 
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B METHODOLOGY USED TO PREPARE ESTIMATE 

Parcel Valuation: 
Total Building Replacement Value (Building and Contents) and Building Count (Structure 
Count) from HAZUS-MH 3.2 Release 14.2.0. This data is from 2014. 

Population: 
Census population blocks were reduced to center points. If a hazard intersected a center point, 
that population was counted. 

Calculated replacement value for average size home in the area times the number of structures 
for residential and for each of the commercial structures. The average home is approximately 
1,800 square feet. Replacement value is approximately $220 per square foot (2012 Building 
Department replacement valuation) for an average replacement value of approximately 
$400,000. 

5.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development 
Trends — Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of 
providing a general description of land uses and 
development trends within the community so that 
mitigation options can be considered in future land use 
decisions. 

C DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

As was discussed previously, the City of Santa Cruz is a compact urban community that is 
surrounded by natural barriers to outward expansion including the Santa Cruz Mountains, the 
Pacific Ocean and a designated greenbelt. As the demand for housing increases there is an 
increased risk created in the urban rural interface. 

Although Santa Cruz has over 3,000 acres of greenbelt and parkland, the City does not have the 
resources to adequately police and protect this area. This inadequate policing increases the 
frequency of illegal camping (Santa Cruz has a substantial chronic homeless population), which 
can result in fires in limited access and canyon areas. 
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5.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy: — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides 
the jurisdiction’s blueprint for reducing the potential losses 
identified in the risk assessment, based on existing 
authorities, policies, programs and resources, and its ability 
to expand on and improve these existing tools. 

The City of Santa Cruz has initiated a number of wildfire mitigation programs in the past including 
the DeLaveaga Vegetation Management Program and the Arroyo Seco Canyon Vegetation 
Management project. 

Providing vegetation management crosses several departments within the City of Santa Cruz. 
Identified areas for vegetation management include vacant lots, streets, islands, alleys, and greenbelt 
areas. Some of the practices of vegetation management include frequent mowing and abatement of 
vegetation in these areas and these activities continue on an annual basis. 

The City also continues to maintain and develop cooperative agreements with the County, UCSC 
(with a contract for services, not mutual aid), the California Department of Forestry and other fire 
protection agencies to collaboratively avoid or minimize the threat from wildland/urban interface 
fires. An initial increase in the number of fire units dispatched to fire-related incidents has been 
initiated to contain and control these situations at the initial phase of fire development. 

Routine and frequent training by local and state fire jurisdictions continues. Implementation of a 
“reverse 911” community notification and warning system has been developed. 

Building partnerships with other City departments, particularly Parks and Recreation and Police, 
in patrolling wildland areas, is critical to mitigation efforts when staff resources are limited. 
Adoption of the state fire code has addressed the regulation of building materials, construction 
requirements, water system supply, and code enforcement in wildland urban interface areas. 

Finally, through adoption of local amendments contained in the City of Santa Cruz Municipal 
Code, the City is more restrictive than the state fire code when it comes to turning radius 
requirements of fire apparatus in access/egress issues, and a “zero-based” fire sprinkler 
ordinance for fire extinguishing systems. 
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5.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description 
of mitigation goals to reduce or avoid long-term 
vulnerabilities to the identified hazards. 

Wildfire Goals: 

Wildfire 1 — Avoid or reduce the potential for loss of life, injury, property and 
economic damage to Santa Cruz from wildfire. (C-6) 

Wildfire 2 — Collaborate with other County fire districts, UCSC and the California 
Department of Forestry in mutual fire protection efforts. (A-7) 

5.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that 
identifies and analyzes a comprehensive range of specific 
mitigation actions and projects being considered to reduce 
the effects of each hazard, with particular emphasis on 
new and existing buildings and infrastructure. 

Wildfire Mitigation Actions: 

Wildfire protection mitigation strategy includes the following actions: 

♦ Cooperative fire protection agreements with other agencies (A-7)
♦ Reduction of fire risk in wildland/urban interface areas through improved

vegetation management and appropriate code enforcement (A-8)
♦ Promotion of built-in fire extinguishing and warning fire alarm systems (B-9)
♦ Creation of a proactive (not reactive) hazard abatement program (B-10)
♦ Land use planning to reduce incidence of human caused wildfire (C-4)
♦ Adequate staffing to meet needs of City population and development (C-5)
♦ Fire prevention programs in schools, institutions and commercial buildings (C-6)



Chapter 6: Floods and Associated Coastal Storms 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 70 

CHAPTER 6: FLOODS AND ASSOCIATED COASTAL STORMS 

6.3.0 FLOOD RISK ASSESSMENT 

6.3.1 IDENTIFYING FLOOD HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(I): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 

 
looding and coastal storms present essentially the same risks and are frequently related 
types of hazards in the City of Santa Cruz. Coastal storms can cause increases in tidal 
elevations (called storm surge) wind speed and erosion as well as flooding. 

 
A flood is a natural event for rivers and streams. Excess water from snowmelt, rainfall, or storm 
surge accumulates and overflows onto the banks and adjacent floodplains. Floodplains are 
lowlands adjacent to rivers, lakes and oceans that are subject to recurring floods. Several factors 
determine the severity of floods, including rainfall intensity (or other water source) and duration. 

A flood occurs when a waterway receives a discharge greater than its capacity. Floods may result 
from intense rainfall, localized drainage problems, tsunamis or failure of flood control or water 
supply structures such as levees, dams or reservoirs. Floodwaters can carry large objects 
downstream with a force strong enough to destroy stationary structures such as bridges and break 
utility lines. Flood waters also saturate materials and earth resulting in the instability, collapse 
and destruction of structures as well as the loss of human life. The City of Santa Cruz has lost 
bridges and other infrastructure during previous storms. 

Floods occur in relation to precipitation. Flood severity is determined by the quantity and rate at 
which water enters the waterway, increasing volume and velocity of water flow. The rate of 
surface runoff, the major component to flood severity, is influenced by the topography of the 
region as well as the extent to which ground soil allows for infiltration in addition to the percent 
of impervious surfaces. It is important to note that a stream can crest long after the precipitation 
has stopped. 

CLIMATE ADAPTATION CONSIDERATIONS 

The City of Santa Cruz Climate Adaptation Plan (CAP) considers flooding and severe coastal 
storms to be a considerable, potential risk to the city and its residents. Intense, increased rainfall 

F 
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may lead to larger flood flows. Noted in the CAP are the potential for greater storm surges, wind 
speeds and resultant coastal erosion. These events are predicted to occur more frequently due to 
climate change impacts, including those from sea level rise. In 2017, a Sea Level Rise 
Vulnerability Assessment was conducted, identifying the impacts from floods and coastal storms 
influenced by sea level rise. Flooding and coastal storm hazard zones were projected and mapped 
for years 2030, 2060 and 2100, quantified in terms of number of damaged or lost facilities and 
assets and their value, and potential effects on socially vulnerable populations. 

6.3.2 PROFILING FLOOD HAZARD EVENTS 

3.2 Profiling Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 
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A LOCATION 

     Figure 15 – FEMA Flood Map showing 100-year flood zone Source: FEMA (2017) 

Most of the known floodplains in the United States have been mapped by FEMA, which 
administers the National Flood Insurance Program (NFIP) The most recent FEMA flood maps for 
the City of Santa Cruz can be found using this link: FEMA Flood Map Service Center. When the 
user is at this web page enter a property address, city and state in the page’s search box and the 
FEMA flood map for that property in the City of Santa Cruz will be located. The next page will 
give the user the choice of viewing the specific FEMA flood map which includes that property 
or, the user can download the FEMA flood map. The flood maps shown on this site are the most 
current for the City of Santa Cruz. 

Within the City of Santa Cruz there are several areas subject to flooding. The San Lorenzo River 
runs through the downtown corridor and the majority of the downtown area is in the San Lorenzo 
floodplain. The San Lorenzo River also runs along the edge of the Harvey West 
Commercial/Industrial area including the Tannery Arts Center and its associated housing. 

https://msc.fema.gov/portal
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Flooding along the coast of Santa Cruz may occur with the simultaneous occurrence of large 
waves and storm swells during the winter. Storm centers from the southwest produce the type of 
storm pattern most commonly responsible for the majority of serious coastline flooding. The 
strong winds combined with high tides that create storm surges are also accompanied by heavy 
rains. When storms occur simultaneously with high tides, flood conditions including flooding at 
the mouth of the San Lorenzo River are exacerbated.16 

There are several smaller creeks in the City that are subject to periodic flooding. Flooding is a 
hazard on the lower reaches of Moore Creek where only shallow stream channels are present, the 
lower portion of Arana Gulch, north of Santa Cruz Yacht Harbor, and along portions of 
Branciforte and Carbonera creeks. In these areas there is minimal impact on public structures and 
facilities and only a few residential structures are within these flood zones. 

B EXTENT: MAGNITUDE OR SEVERITY 

The San Lorenzo River drains 357 sq. km (138 square miles) of the central California coast 
range with the annual rainfall in the Redwood forest basin averaging 120 centimeters (47in.).17 
The flood season for the San Lorenzo River extends from November to April with most of the 
historic floods occurring in December or January. The floods that have caused the most damage 
were generally of short duration and were the result of the small size and steepness of the basin. 

The FEMA Community Rating System (CRS) has awarded the City of Santa Cruz a Class 7 
rating. The CRS rating is an important factor in determining the magnitude of the potential for 
flood along the San Lorenzo River. The Community Rating System is a voluntary incentive 
program that is part of the National Flood Insurance Program. The CRS recognizes and 
encourages community floodplain management activities that exceed the minimum NFIP 
requirements. As a result, flood insurance premium rates are discounted to reflect the reduced 
flood risk resulting from community actions meeting the following three goals of the CRS: 

♦ Reduce flood losses
♦ Facilitate accurate insurance rating
♦ Promote awareness of flood insurance

For communities participating in the CRS, flood insurance premium rates are discounted in 
increments of 5 percent (Community Rating System). For example, a Class 1 community would 
receive a 45 percent premium discount, and a Class 9 community would receive a five percent 
discount. A Class 10 community does not participate in the CRS and receives no discount. The 
CRS classes for local communities are based on 18 creditable activities organized under the 
following four categories: 

♦ Public Information
♦ Mapping and Regulations

♦ Flood Damage Reduction

♦ Flood Preparedness

Currently, approximately 1,200 communities nationwide, including Santa Cruz, receive flood 
insurance premium discounts based on implementation of local mitigation, outreach, and 
educational activities that go well beyond minimum NFIP requirements. 

https://www.fema.gov/media-library-data/1476294162726-4795edc7fe5cde0c997bc4389d1265bd/CRS_List_of_Communites_10_01_2016.pdf
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The Flood Insurance Rate Map (FIRM) is an official map of a community for which the Federal 
Insurance and Mitigation Administration has delineated the Special Flood Hazard Area (SFHA) 
and the risk premium zones applicable to the community. All known areas of the city subject to 
natural flooding hazards have been designated and mapped by the Federal Emergency 
Management Agency, such as the 100 year floodplain boundaries which appear on FEMA’s 
Flood Insurance Rate Maps and are a source for the floodplain map included in this chapter. 

The City of Santa Cruz has worked to improve the flood capacity of the San Lorenzo River 
levees over the past twenty years. In 2002, FEMA re-designated much of the downtown and 
beach area from A-11 to the A-99 Flood Zone designation in recognition of the significant flood 
improvements resulting from the San Lorenzo River Flood Control and Environmental 
Restoration Project. (Flood Insurance Premium Reduction). Under the A-99 designation, new 
buildings and improvements are no longer mandated to meet FEMA flood construction 
requirements and flood insurance premiums are significantly reduced. The FEMA Community 
Rating System Class 7 rating for the City of Santa Cruz further reduces the National Flood 
Insurance Program A-99 flood insurance rates by five percent. At present the combination of the 
CRS Class 7 rating and the A-99 designation reduces flood insurance by 45%. The City of Santa 
Cruz is one of the 5.5% of communities in the FEMA National Flood Protection Program who 
participate in the CRS Program. 

Despite recent flood control projects and improved flood rating in much of the downtown and 
beach area, the risk of flooding is still a concern to the city. While the levee project has resulted 
in a more flood-resistant downtown, floods may still occur. The levee project did not impact 
areas along the San Lorenzo River above the Highway 1 Bridge (including the Tannery Arts 
Center and the associated live-work studios) where flooding is still a significant risk and 
construction requirements must still address the risk of floods. 

C PREVIOUS OCCURRENCES 

The City of Santa Cruz is located around the floodplain of the San Lorenzo River and has been 
subject to floods throughout recorded history from the time the Mission was first built in 1793 to 
the “Christmas Flood” on December 22, 1955. Eighteen floods, eight of which have been 
considered severe, have occurred over the last ten decades in Santa Cruz. As discussed above, 
the San Lorenzo River Levee Project has significantly reduced the risk of flooding in the 
downtown area. However, the downtown and beach areas are still designated as floodplains. 

During the last LHMP review period there were no repetitive loss properties in the City of Santa 
Cruz and at present there are no repetitive loss properties. 

Historical Record of Severe Floods of Santa Cruz 1862-2006 

♦ January 11, 1862 — Land consumed and buildings along river banks destroyed.
“Bulkhead” at Bulkhead Street was built after this flood to prevent water from reaching
Main and Willow Streets (now Front Street and Pacific Avenue).

♦ December 23, 1871 — Bridges built after 1862 flood across San Lorenzo damaged.

https://www.fema.gov/flood-insurance-rate-map-firm
https://www.fema.gov/special-flood-hazard-area
http://www.cityofsantacruz.com/government/city-departments/public-works/stormwater/flood-insurance-premium-reduction
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♦ January 25, 1890 — River level highest recorded to this date. A debris dam collected
against pilings behind the rail bridge at the mouth of the river. With the failure of the rail
bridge, flood levels dropped dramatically. The practice of using pilings to span the river
was stopped after this flood.

♦ January 4, 1895 — Levels exceeded the Bulkhead and caused basement, yard and lot
flooding in the downtown area.

♦ March 27, 1907 — This flood had water levels higher than previous floods. Flood
control discussion increased.

♦ February 27, 1940 — Very severe flooding.
♦ February 9, 1941 — This was the third flood to hit in four years. Flood control becomes

a focus.

♦ December 22, 1955 — Highest historic flood in the area, filling 410 acres of lowlands
outside the river channel including the downtown. Ninety percent of the damage in the
county occurred within the City of Santa Cruz and cost the City millions of dollars.

♦ January 4, 1982 — Water rose to within two feet of the top of the levees along the San
Lorenzo River and flooding occurred both north and south of the freeway along
Carbonera and Branciforte Creeks in the Twin Creeks and Brookside Glen developments.
This approximately 30-year event also reached the top of the concrete portion of
Branciforte Creek at Market Street and overflowed. The older part of the Soquel Avenue
bridge, built in 1923, collapsed.

♦ February 1995 Storms — Santa Cruz was one of 57 counties declared disaster areas due
to flooding.

♦ January 1997 — Santa Cruz was one of 48 counties declared disaster areas due to severe
storms and flooding.

♦ February 1998 El Niño — Santa Cruz was one of a number of counties declared disaster
areas due to El Niño.

♦ April 2006 — Severe storms and flooding. Santa Cruz was one of several counties to be
declared a disaster area. FEMA Disaster 1646 (June 5, 2006)

♦ March 2011 — Severe storm damage. Santa Cruz County was among 19 counties
proclaimed by the Governor as in a state of emergency due to storms between March 15
and March 27.

♦ January/February 2017 — Emergency Declarations due to Winter Storms

https://www.fema.gov/disaster/1646
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Emergency Declarations — Winter Storms: 2017 

City Council 
Resolution Date Action 

NS-29,190 Jan 7, 2017 
• Ratifying Proclamation declaring a local emergency due to

January 7, 2017 storms
• Requesting Governor’s Proclamation of state of emergency

NS-29,197 Feb 6, 2017 

• Ratifying Proclamation declaring the existence of a local
emergency due to the severe weather and rainstorms begin-
ning on February 6, 2017

• Requesting Governor’s Proclamation of state of emergency

NS-29, 198 Feb 28, 2017 • Affirming existence of continued emergency due to
January 7, 2017 storms (original Resolution NS-29,190)

NS-29-212 Mar 28, 2017 
• Terminating Local Emergency due to January 7, 2017

Storms
• Rescinding Resolutions NS-29,190 and NS-29,198

D PROBABILITY OF FUTURE EVENTS 

Significant storms and associated damage from flooding strike the Monterey Bay communities 
with a frequency of one large storm every three to four years. A 100-year flood has a one percent 
probability of occurring in any given year and, while considered to be a severe flood, it still has a 
reasonable possibility of regular occurrence. For the purposes of the protection of property, life 
and safety, floods of other magnitudes and occurrence intervals should also be considered in 
mitigation efforts. 

Floods and flooding are gauged by their size (width and depth of the affected area) and the 
probability of occurrence. The width and depth of the floodplain area is computed using 
mathematical models of precipitation, slope, runoff, soil type and cross-section. Flood depths are 
calculated at intervals along a stream or channel corridor and then mapped and interpolated 
between sections. This results in the floodplain map. 

The probability of occurrence is expressed in a percentage of the chance of a flood of a specific 
extent occurring in any given year. The most widely adopted design and regulatory standard for 
floods in the United States is the 1% annual chance flood, and this is the standard formally 
adopted by FEMA. The “one percent” annual flood is also commonly referred to as the “100-
year flood,” leading to the misconception that it should occur only once every 100 years. In fact, 
a 100-year flood may occur in any year, regardless of the time that has passed since the last one. 
It is the probability that smaller floods occur more often than larger floods that compels the 
percentage. 
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Table 6-1 Flood Probability Terms 

Flood Occurrence Intervals Percent Chance of Occurrence Annually 
10 years 10.0% 
50 years 2.0% 
100 years 1.0% 
500 years 0.2% 

6.3.3 ASSESSING FLOOD VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — 
Requirement §201.6(c)(2)(ii): 

The risk assessment shall include a description of the 
jurisdiction’s vulnerability to the hazards described in 
paragraph (c)(2)(i) of this section. 

This description shall include an overall summary of each 
hazard and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO FLOODS 

The City of Santa Cruz has worked for the past twenty years to improve the flood capacity of the 
San Lorenzo River levees. Work is now complete on the final phase of the Army Corps of 
Engineers San Lorenzo River Flood Control Project and FEMA has recognized the increased 
flood protection that the new higher levees provide by granting the A-99 flood zone designation. 
The downtown and the area along the river are still in a 100-year floodplain. Coastal storms 
contribute to the risk of flooding in this area. 

The river bank north of the Highway 1 bridge (near the new Tannery Arts site) was not part of 
the Army Corps of Engineers Project and this area is subject to flooding as are some low lying 
areas near creeks and streams. While the most vulnerable areas along the river, particularly the 
downtown corridor, are now less vulnerable, they are still at risk during a 100-year storm, until 
the fifth phase of the Corps’ project is completed. 

6.3.4 ASSESSING FLOOD VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the types 
and numbers of existing and future buildings, 
infrastructure, and critical facilities located in the identified 
hazard area. 

https://www.fema.gov/levee-system-construction-and-restoration-mapping-projects-adequate-progress-zone-a99
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Types and Numbers of Existing Buildings, Facilities and Infrastructure 

Much of the downtown and beach areas are in the 100-year floodplain. The backup Emergency 
Operations Center (Police Department) as well as most of the City and County government 
buildings are in the floodplain. The floodplain includes the following: 

♦ 2,232 Structures (2,270 parcels)
♦ The Central Fire Station
♦ The Police Station
♦ City Hall campus
♦ Coast Pump Station

♦ Lifeguard and Marine Safety
Headquarters

♦ The County Government Center
♦ 41 schools and day care centers
♦ Tait Wells

6.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses 
— Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an 
estimate of the potential dollar losses to vulnerable 
structures identified in paragraph (c)(2)(i)(A) of this section 
and a description of the methodology used to prepare the 
estimate. 

A POTENTIAL DOLLAR LOSSES TO VULNERABLE STRUCTURES 

Table 6-2 Flood Potential Loss Inventory 

Inventory Assets 
100 YEAR FLOOD 

# of Parcels # of Structures Critical Structures Loss in Value$* 
Type Total Hazard Total Hazard Total Hazard Total Hazard 
Residential 14,916 1,592 17,363 2,046 $9,263,773,000 $1,357,848,262 
Commercial 1,524 667 1,310 300 $2,309,879,000 $740,573,283 
Industrial 307 9 299 33 $495,671,000 $42,732,525 
Religion 56 9 99 18 $168,168,000 $33,487,566 
Government 217 128 30 11 $85,229,000 $31,047,977 
Agricultural 5 2 51 6 $29,942,000 $3,638,295 
Education 228 4 65 8 $188,840,000 $37,000,587 
Total 17,253 2,411 19,217 2,422 35 18 $12,541,502,000 $2,246,328,493 
# of People 62,752 14,464 
Date: Census American Community Survey 2015 
Total = total number of structures, residents, values within the entire community 
*Building Count/Total Replacement Value data is from 2014.
Parcel Data is from January 2017 
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B METHODOLOGY USED TO PREPARE ESTIMATE 

Parcel Valuation: 
Total Building Replacement Value (Building and Contents) and Building Count (Structure 
Count) from HAZUS-MH 3.2 Release 14.2.0. This data is from 2014. 

Population: 
Census population blocks were reduced to center points. If a hazard intersected a center point, 
that population was counted. 

Flood Analysis: 
Since FEMA flood data is mapped on the federal level, the data is extremely coarse in horizontal 
accuracy. The data was not meant to be measured against parcel level information and therefore 
is a rough estimate of damage and loss. 

Estimating flood losses is an established process. If a 100-year flood occurred in Santa Cruz, 
meaning the flood that had a 1% chance of occurring in any given year, it would impact 
approximately 2,200 structures to various degrees. This was determined by intersecting the city’s 
database of structures with the FEMA developed maps of the 100-year floodplain. 

Santa Cruz structures in the floodplain vary in construction, size and materials, ranging from 
single family homes to multi-family to commercial. The downtown of the City of Santa Cruz lies 
almost entirely within the 100-year floodplain. Many structures in this area are multi-story. 

The primary purpose of the San Lorenzo Levee Project was to reduce flood damage and loss 
within the City of Santa Cruz 100-year floodplain. According to the Federal Emergency 
Management Agency, the December 1955 flood caused over $40 million in damage. The U.S. 
Army Corps of Engineers estimated that a 100-year flood in the downtown area in 2002 would 
have caused $86 million in damage.18 

6.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development 
Trends — Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of 
providing a general description of land uses and 
development trends within the community so that 
mitigation options can be considered in future land use 
decisions. 

A DESCRIPTION OF LAND USES AND DEVELOPMENT TRENDS 

As was described previously, the City of Santa Cruz is a compact urban community that is 
surrounded by natural barriers to outward expansion including the Santa Cruz Mountains, the 
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Pacific Ocean and a designated greenbelt. In Santa Cruz, most development is now infill or reuse 
development.19 
The beach and downtown commercial areas are in the 100-year floodplain. Increasing residential 
density and mixed use development continue in the downtown core. The Tannery Arts project 
including a residential component is located in a floodplain next to the San Lorenzo River above 
the levee project area. 

The City is required by Association of Monterey Bay Area Governments (AMBAG) to zone for its 
share of housing. Two of the three available properties with the highest density zoning are 
located in the floodplain. 

6.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy: — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides 
the jurisdiction’s blueprint for reducing the potential losses 
identified in the risk assessment, based on existing 
authorities, policies, programs and resources, and its ability 
to expand on and improve these existing tools. 

How the City of Santa Cruz will Continue Compliance with NFIP Requirements 

Background: 

In 1986 the City of Santa Cruz entered the FEMA National Flood Insurance Program and has 
since enforced the FEMA building regulations in its FEMA Special Flood Hazard Area (SFHA). 
In 2002 FEMA designated much of the city’s SFHAs as an “A-99” Flood Zone (A-99 is defined 
as: “Areas with a 1% annual chance of flooding that will be protected by a Federal flood control 
system where construction has reached specified legal requirements. No depths or base flood 
elevations are shown within these zones.” [Source: Definitions of FEMA Flood Zone 
Designations]). 

An A-99 rating is given in recognition of the progress made by the City and the U.S. Army 
Corps of Engineers on the improvements to the city’s existing flood control levees. It has been 
the goal of the City and the U.S. Army Corps of Engineers to improve the levee system over time 
so that it has the capacity to handle a 100 year flood and gain FEMA Certification. Designing 
and building a flood control project is a long term effort requiring millions of dollars and years 
of time. 

In past years the City was an approved participant in the FEMA Cooperating Technical Partner 
Program (CTP). Through this program the City of Santa Cruz was one of the earlier adopters of 
the new FEMA digital maps. 

https://snmapmod.snco.us/fmm/document/fema-flood-zone-definitions.pdf
https://snmapmod.snco.us/fmm/document/fema-flood-zone-definitions.pdf
https://snmapmod.snco.us/fmm/document/fema-flood-zone-definitions.pdf
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Current Compliance Efforts: 

Each year the City certifies to FEMA that it is making progress with the Corps of Engineers on 
developing plans and improvements to eventually meet the 100 year FEMA certification 
requirements. 

Another FEMA program that the City has been an active participant in is the Community Rating 
System (CRS). Currently, the City of Santa Cruz is a CRS “Class 7” community. The City began 
its participation in the CRS program in 1999 and each year submits the required certifications. 
Most recently, the City completed its Five Year Review Cycle utilizing the new CRS 2017 
Manual. This review process was very comprehensive and required a significant amount of City 
staff resources. 

Ongoing and Future Compliance Planning: 

The City plans on continuing its participation in the CRS program as a way to help reduce flood 
insurance premiums for Santa Cruz residents and improve its flood responsiveness. 

As to future commitments, due to the interrelated nature of the FEMA and U.S. Army Corps of 
Engineers, the City plans on continuing our active engagement with both agencies. Given the 
timeframe required for improving flood protection, this process will be measured in years and 
will require a continuing commitment of future City resources.  

Through its past work with FEMA and the U.S. Army Corps of Engineers the City has gained an 
understanding of their processes and they have a clear understanding of the City’s commitment 
to improving its community’s flood protection. 

The City of Santa Cruz addresses land use within the flood plain in the General Plan as well as 
actively enforcing building and zoning codes, and other land use regulations concerning 
development within the 100-year flood plain. 

The City of Santa Cruz has worked to improve the flood capacity of the San Lorenzo River 
levees over the past twenty years. As noted above, in 2002, FEMA re-designated much of the 
downtown and beach area from A-11 to the A-99 Flood Zone designation in recognition of the 
significant flood improvements resulting from the San Lorenzo River Flood Control and 
Environmental Restoration Project. 

And, again, as noted in the future compliance statements above, the City will continue to work 
with FEMA and the Army Corps of Engineers to minimize impacts of flooding in Santa Cruz. 
The City will also work to maintain or improve its CRS rating. 
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6.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description 
of mitigation goals to reduce or avoid long-term 
vulnerabilities to the identified hazards. 

The City of Santa Cruz has developed several flood hazard mitigation goals to create a more 
flood resistant community. 

Flood Goals: 
Flood 1 — Avoid or reduce the potential for life loss, property and economic 

damage from flooding and severe coastal storms. 
Flood 2 — Facilitate accurate insurance ratings through participation in FEMA’s 

Community Rating System. 
Flood 3 — Promote public awareness of flood hazards, mitigation measures and 

flood insurance. 

6.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that 
identifies and analyzes a comprehensive range of specific 
mitigation actions and projects being considered to reduce 
the effects of each hazard, with particular emphasis on new 
and existing buildings and infrastructure. 

Flood Mitigation Actions: 

The City participates in a number of ongoing mitigation actions to avoid or reduce the threats of 
flood. These measures are listed in this Plan in Part 4, Mitigation Strategy. Actions include: 

♦ Participation with other agencies in an early warning system for evacuation of areas
susceptible to flooding, tsunami or dam failure. (B-4)

♦ Regulations on development and alteration of flood plains, stream channels and
protective barriers that accommodate overflow are in place. (B-5)

♦ Encouragement of property owners, potential buyers and residents living in flood plains
and coastal inundation areas to participate in Federal Flood Insurance Program. (B-6)
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♦ The City has adopted the Creeks and Wetlands Management Plan (February 28, 2006;
certified by California Coastal Commission May 9, 2008) which provides guidelines
including measures to reduce creek flooding. (B-7)

♦ The City is continually working to rehabilitate the city’s culverts and storm drainage
system to reduce flooding caused by inadequate storm drainage. (B-8)

♦ Annual flood control maintenance on the San Lorenzo River by the Public Works
Department as required by the U.S. Army Corps of Engineers. Work consists primarily of
managing in-stream riparian vegetation to encourage geomorphic form and function. The
vegetation management is identified in the San Lorenzo Urban River Plan and requires
vegetated buffer zones to be generally maintained at ten feet at the toe of the levees and
five feet along the wetted edge of the river. Vegetation management is required in order
for winter flows not to exceed the design capacity of the river and to promote scouring of
the river. The maintenance generally takes about four to five weeks each year to
complete. (B-12)

http://www.cityofsantacruz.com/government/city-departments/planning-and-community-development-2/area-plans-planning-documents-projects/city-wide-creeks-and-wetlands-management-plan
http://www.cityofsantacruz.com/home/showdocument?id=6415
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CHAPTER 7: DROUGHT 

7.3.0 DROUGHT RISK ASSESSMENT 

7.3.1 IDENTIFYING DROUGHT HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

From the City of Santa Cruz Water Shortage Contingency Plan (2009): 

Drought is a normal, naturally occurring but unpredictable climatic 
phenomenon of varying frequency, duration and severity. Droughts differ 
from other natural hazards in that they are not distinct weather events, like 
floods, hurricanes, or tornados. They may have a slow onset, persist and 
evolve over a period of years, affect a large spatial region, but cause little 
structural damage. The most difficult aspect of a drought is that no one can 
tell how long it will last. 

Five degrees of drought intensity are recognized nationally, including 
abnormally dry, moderate, severe, extreme, and exceptional. 

The California Department of Water Resources describes drought as: 

“A deficiency of precipitation over an extended period of time 
resulting in a water shortage for some activity, group, or 
environmental sector.” 

A water shortage, on the other hand, occurs when a particular utility’s water 
supply is insufficient to meet its customers’ ordinary drinking water needs. 
Besides weather conditions, there are a number of factors that affect water 
supply availability, including: 

♦ Source yield and reliability
♦ Infrastructure capacity and operating constraints
♦ Access to alternative sources
♦ System demand characteristics
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he City of Santa Cruz relies predominantly on local surface water sources, including 
coastal streams and the San Lorenzo River, for most of its annual water supply needs. 
The yield of these sources in any given year is directly related to the amount of rainfall 

received and runoff generated during the winter season. Water stored in Loch Lomond Reservoir 
is used mainly in the summer and fall seasons when the flows in the coast and river sources 
decline and additional supply is needed to meet dry season demands. 

The problem of supply reliability stems primarily from two factors: the wide range in the yield of 
surface water sources from year to year and limited storage capacity. No water is purchased from 
state or federal sources or imported to the region from outside the Santa Cruz area. 

Every year in late January the City prepares an initial “water supply outlook” that evaluates 
winter water conditions, including rainfall, stream flow, reservoir storage, and cumulative runoff, 
and issues a report discussing water conditions and the need, if any, for water shortage actions 
for the dry season ahead. A final water supply outlook is issued in late March or early April. If 
needed, a recommendation to declare a water shortage is brought to the City Council at a public 
hearing for its consideration and adoption. 

CLIMATE ADAPTATION CONSIDERATIONS 

Santa Cruz’ water supply reliability issue is the result of having only a marginally adequate 
amount of storage to serve demand during dry and critically years when the system’s reservoir 
does not fill completely. Both expected requirements for fish flow releases and anticipated 
impacts of climate change will turn a marginally inadequate problem into a seriously inadequate 
one in the coming years. 

7.3.2 PROFILING DROUGHT HAZARD EVENTS 

3.2 Profiling Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 

A LOCATION 

The City of Santa Cruz is located on the central coast of California along the northern shore of 
Monterey Bay. The Santa Cruz water system provides water service to an area approximately 
twenty square miles in size, including the entire City of Santa Cruz, adjoining unincorporated 
areas of Santa Cruz County, a small part of the City of Capitola, and coastal agricultural areas 
north of the city. A map of the water system coverage area, excluding the north coast, is included 
Figure 16 (below). 

T 
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Figure 16 – Water Service Area Source: City of Santa Cruz (2017) 

The geographic scale that is affected by major drought, however, is much larger that the City’s 
water service area, covering parts of or all of the state of California and the western United 
States. At the height of the most recent drought, in late 2015, almost half the state was classified 
as being in a state of exceptional drought. The large geographic extent means many other water 
suppliers are facing the same problem at the same time, media coverage is extensive, and the 
state actively coordinates its response with local suppliers. 
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     Figure 17 – US Drought Monitor, late 2015 Source: See map legend and source, above (2015) 

B EXTENT: MAGNITUDE OR SEVERITY 

As indicated in Figure 17 (above), 5 degrees of drought intensity area recognized nationally, 
including abnormally dry, moderate, severe, extreme, and exceptional. 

The Water Department uses a local water year classification system to characterize the City’s 
overall annual water supply condition. Under this classification system, the water year beginning 
October 1 is designated as one of four types — Wet, Normal, Dry, or Critically Dry — 
depending on the total annual discharge of the San Lorenzo River, measured at the stream gage 
in Felton, and expressed in acre-feet. As can be seen from the chart below, there have been at 
least six multi-year dry periods since 1921, including the most recent drought extending from 
2012 to 2015 (Figure 18). 

In normal and wet years when rainfall and runoff are abundant, base flows in the coast and river 
sources are restored by winter rains, and Loch Lomond Reservoir is typically replenished to full 
capacity with runoff from the Newell Creek watershed. 
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The water system, however, is highly vulnerable to shortage in drought years when the San 
Lorenzo River and coast stream sources run low. In single dry or below average years, the 
system relies more heavily on water stored in Loch Lomond to satisfy demand, which draws 
down the reservoir level lower than usual and depletes available storage. 

In multi-year or critical drought conditions, the combination of very low surface flows in the 
coast and river sources and depleted storage in Loch Lomond reservoir reduces available supply 
to a level which cannot support average dry season demands. Compounding the situation is the 
need to maintain instream flow releases to fish habitat and reserve some amount of storage in 
Loch Lomond in the event drought conditions continue into the following year. 

     Figure 18 – Water Year Classification is based on Total Annual Runoff in the San Lorenzo River (acre feet) 
Source: 2015 Urban Water Management Plan 

City of Santa Cruz, CA • Water Department 
Single Dry Year: 

The total water supply estimated to be available to the City in single dry years like 2014 is 2,600 
to 2,700 million gallons (mg) or about 15 to 20 percent less than is available in normal years. 
Table 7-1 (below) shows that there would be a fairly significant supply deficit in single dry years 
under projected demand conditions, which will actually decrease as demand declines over time. 
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Table 7-1 Single Dry Year Supply and Demand Assessment (million gallons/year) 

2020 2025 2030 2035 

Supply Totals 2,619 2,658 2,692 2,692 

Demand Totals 3,327 3,225 3,205 3,220 

Difference (708) (567) (513) (528) 

Source: 2015 Urban Water Management Plan 

Multiple Dry Years: 

In an extreme two-year drought similar to the 1976–77 event, the estimated water supply 
available to the City in the second year of that event is between 1,900 and 2,000 mg or about 
40% less on an annual basis than is available in normal water years. Table 7-2 below shows that 
there would be a severe water supply shortage of about 1,200 to 1,400 mg under projected 
demand conditions in the second year of a multiple year drought, which will grow slightly less 
worse as demand declines over time. 

The magnitude of the shortfall is greatest during the peak season between April and October, 
since these are the months of the year that would be most affected by a supply shortage. Under 
such conditions, the water system would be barely able to meet half of normal requirements of 
the water service area. 

Table 7-2 Multiple Dry Year Supply and Demand Assessment (million gallons/year) 

2020 2025 2030 2035 

 Supply Totals 1,918 1,942 1,968 1,969 

Demand Totals 3,327 3,225 3,205 3,220 

Difference (1,409) (1,283) (1,237) (1,251) 

Source: 2015 Urban Water Management Plan 

C PREVIOUS OCCURRENCES 

The City has responded to major, multi-year droughts on three separate occasions since the 
1970s. These include the 1976–77, 1987–1992, and 2012–2015 droughts. In all three events, the 
City had to declare a water shortage emergency and institute mandatory water restrictions and 
rationing. In the most recent drought, the City declared a Stage 1 Water Shortage Alert in 2012 
and 2013, and a Stage 3 Water Shortage Emergency in both 2014 and 2015. 

D PROBABILITY OF FUTURE EVENTS 

The City recently performed an analysis of its challenge to meet current and future demand 
during the Water Supply Advisory Committee (WSAC) process. The key conclusion of that 
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analysis, assuming that future hydrology looks like the historic record and, assuming expected 
fish flow requirements, is that the City faces some likelihood of water shortage in approximately 
one out over every five years. In order to properly evaluate solutions, WSAC determined a 
1.2-billion gallon projected worst-year gap between peak season available supply and demand 
during an extended drought. 

To address the problem the City accepted the supply augmentation strategy and implementation 
plan developed by the WSAC and adopted by City Council under the 2015 Urban Water 
Management Plan. The implementation plan elements included in the current plan are: 

♦ Expanded conservation programming
♦ Regional aquifer recharge by passive or active process
♦ Alternatives for recycled water use, and
♦ An updated option for desalination

Several milestones and decision points are built into the plan based on the target for supply 
sufficiency by 2025. Should the City be unable to overcome the supply-demand gap under the 
current plan, the community will be exposed to a much greater risk of shortages and be subject to 
higher rates of curtailment. 

7.3.3 ASSESSING VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — 
Requirement §201.6(c)(2)(ii): 

The risk assessment shall include a description of the 
jurisdiction’s vulnerability to the hazards described in 
paragraph (c)(2)(i) of this section. 

This description shall include an overall summary of each 
hazard and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO DROUGHT 

The City water service area is a physically and geographically isolated, self-reliant system. The 
City does not now, nor does it plan to, purchase or import water either from outside the Central 
Coast Hydrologic Region or outside the county. The system relies entirely on rainfall, surface 
runoff, and groundwater infiltration occurring within the watersheds located within Santa Cruz 
County. Due to its isolation and reliance on surface water supplies, the City is highly vulnerable 
to shortage in drought years when the San Lorenzo River and coast sources run low. 

As described further below, the City is actively working to reduce its water demand through 
water conservation and increase its supply to increase water supply reliability. The Water 
Shortage Contingency Plan would be invoked again if the City were to face another shortage 
before additional supplies are brought online. 

http://www.cityofsantacruz.com/Home/ShowDocument?id=53502
http://www.cityofsantacruz.com/Home/ShowDocument?id=53502
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7.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the  
types and numbers of existing and future buildings, 
infrastructure, and critical facilities located in the identified 
hazard area. 

A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

Structures and facilities are not vulnerable to drought. Physical losses would probably be limited 
to public and private landscaping. However, the impacts to the landscaping which occur as the 
result of severe drought conditions also increase the risk of wildfire and subsequent damage to 
structures as a result. 

7.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses 
— Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an 
estimate of the potential dollar losses to vulnerable 
structures identified in paragraph (c)(2)(i)(A) of this section 
and a description of the methodology used to prepare the 
estimate. 

A POTENTIAL DOLLAR LOSSES TO VULNERABLE STRUCTURES 

While structures are not at risk, significant economic losses may occur as a result of severe 
rationing during a water shortage. One of the City’s major industries is tourism. The vulnerability 
to drought (or more specifically water shortages as a result of drought) reaches its peak during 
the summer tourism season. 

Restaurants, hotels, amusement parks and other tourist serving businesses would all be at risk of 
closing or severe restrictions during a critical drought. This is critical to funding ongoing City 
services because of the City’s reliance on the Transient Occupancy Tax (TOT). Other industries 
such as agriculture, food processing, contractors, landscapers, nurseries, golf courses, public 
landscaping and school grounds would all experience economic costs and losses, and other water 
dependent businesses would suffer economic damages. These economic losses have not been 
calculated. 
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B METHODOLOGY USED TO PREPARE ESTIMATE 

While potential economic losses have been considered they have not been calculated; therefore, 
there is no loss estimate. 

7.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development 
Trends — Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of 
providing a general description of land uses and 
development trends within the community so that 
mitigation options can be considered in future land use 
decisions. 

A DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

Santa Cruz is a compact urban City surrounded by mountains, greenbelt and the Pacific Ocean. 
The size of the water service area is fixed. It has remained constant over time due to a policy 
prohibiting water main extensions to unserved areas, and the acquisition of open space lands 
which creates a greenbelt around the City that serves to inhibit urban sprawl. Accordingly, any 
growth and redevelopment that does happen going forward is expected to be concentrated within 
the confines of the existing service area boundary. 

Within the City of Santa Cruz, only a small amount of land remains undeveloped. The same is 
true in the parts of the County and City of Capitola served by the City. Because of the relative 
scarcity of raw land, the majority of future growth in the area is likely to be achieved through 
redevelopment, remodeling, increased density on underutilized land, and infill development in 
the urban core and along major transportation corridors, along with new construction on the little 
amount of vacant land remaining. 

The City of Santa Cruz water system currently serves approximately 96,000 people and is 
anticipated to grow to 112,000 by 2035. This number includes estimated additional University 
growth. According to utility billing records, there are some 37,003 housing units within the 
City’s water service area. Additional growth will not increase vulnerability due to the actions and 
recommendations to be pursued as found in the City’s Water Supply Advisory Committee. 
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7.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy: — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides 
the jurisdiction’s blueprint for reducing the potential losses 
identified in the risk assessment, based on existing 
authorities, policies, programs and resources, and its ability 
to expand on and improve these existing tools. 

The 2015 Urban Water Management Plan (UWMP) that includes the Water Supply Advisory 
Committee Final Report on Agreements and Recommendations and the Water Shortage 
Contingency Plan was adopted to overcome drought impacts. 

Since the adoption of the UWMP, a Water Supply Augmentation Strategy was developed and is 
currently being implemented by following a Work Plan that includes the approved elements and 
adaptive management strategy from the WSAC process. The following elements are included in 
the Work Plan: 

Water Conservation 

In addition to the existing conservation programs the WSAC recommends looking at new 
programs, such as increased rebates and better management of peak season demand. The goal of 
these additional programs would be to further reduce demand by 200 to 250 million gallons per 
year by 2035, with a particular focus on producing savings during the peak water demand 
season. 

Groundwater Recharge by “In Lieu” Water Transfers 
or Aquifer Storage and Recovery 

Using in lieu water transfers, available winter flows would be delivered to Soquel 
Creek Water District and/or Scotts Valley Water District customers, thus allowing 
reduced pumping from these regional aquifers and enabling the aquifer to 
passively rest and recharge. Using Aquifer Storage and Recover (ASR), available 
winter flows would be injected into aquifers thereby actively recharging aquifers. 
A portion of the water delivered using In Lieu or ASR would be effectively 
banked in the aquifers to be extracted and available to the City when needed in 
future dry years. 

Advanced-treated recycled water, with desalination as a back-up 
In the event the groundwater storage strategies prove insufficient to meet the 
plan’s goals, these two options would be developed as supplemental or 
replacement supply. 

The overall goal of the Work Plan is to overcome the known worst-year supply gap of 1.2 billion 
gallons per year through a combination of enhanced conservation programs and increased water 
storage options. If needed, the Work Plan includes alternatives for supply augmentation either 
with recycled water or seawater desalination. The Work Plan was developed consistent with an 

http://www.cityofsantacruz.com/Home/ShowDocument?id=53502
http://www.cityofsantacruz.com/home/showdocument?id=48993
http://www.cityofsantacruz.com/home/showdocument?id=48993
http://www.cityofsantacruz.com/government/city-departments/water/conservation/more-information/water-shortage-contingency-plan
http://www.cityofsantacruz.com/government/city-departments/water/conservation/more-information/water-shortage-contingency-plan
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objective for significant improvement to the sufficiency and reliability of the water supply in 
2025 and several milestones and decision points are built into the change management 
framework to react as conditions, information, and technology changes occur. 

Until such time that the City has increased the reliability through conservation and storage 
options, the mitigation measures outlined in the Water Shortage Contingency Plan would be 
implemented in the event of a future drought. The City’s Water Shortage Contingency Plan 
describes the conditions which constitute a water shortage and provides guidelines, actions, and 
procedures for managing water supply and demands during a declared water shortage. The 
overarching goals of this plan are as follows: 

1. To conserve the water supply of the City for the greatest public benefit;
2. To mitigate the effects of a water supply shortage on public health and safety, economic

activity, and customer lifestyle, and
3. To budget water use so that a reliable and sustainable minimum supply will be available

for the most essential purposes for the entire duration of the water shortage.

This plan uses a staged approach that classifies a shortage event into one of five levels spanning 
a range from less than 5 percent up to 50 percent. The overall concept is that water shortages of 
different magnitudes require different measures to overcome the deficiency. 

As the City has few short term options for increasing the supply of water, the focus of this 
contingency plan is primarily on measures that reduce water demand. Each stage includes a set 
of demand reduction measures that become progressively more stringent as the shortage 
condition escalates (Table 7-3, below). 
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Table 7-3 Water Shortage Contingency Plan 

Summary of Demand Reduction Actions and Measures 

Water 
Shortage 
Condition 

Key Water Department Communication 
and 

Operating Actions 
Customer Demand 

Reduction Measures 

Stage 1: 

Water 
Shortage 

Alert 

(0–5%) 

• Initiate public information and advertising
campaign

• Publicize suggestions and requirements to reduce
water use

• Adopt water shortage ordinance prohibiting
nonessential uses

• Step up enforcement of water waste
• Coordinate conservation actions with other City

Departments, green industry

• Voluntary water conservation requested of all
customers

• Adhere to water waste ordinance
• Landscape irrigation restricted to early morning and

evening
• Non-essential water uses banned
• Shutoff nozzles on all hoses used for any purpose
• Encourage conversion to drip, low volume irrigation

Stage 2: 

Water 
Shortage 
Warning 

(5–15%) 

• Intensify public information campaign
• Send direct notices to all customers
• Establish conservation hotline
• Conduct workshops on large landscape

requirements
• Optimize existing water sources; intensify system

leak detection and repair; suspend flushing
• Increase water waste patrol
• Convene and staff appeals board

• Continue all Stage 1 measures
• Landscape irrigation restricted to designated

watering days and times
• Require large landscapes to adhere to water

budgets
• Prohibit exterior washing of structures
• Require large users to audit premises and repair

leaks
• Encourage regular household meter reading and

leak detection

Stage 3: 

Emergency 
Water 

Shortage 

(15–25%) 

• Expand, intensify public information campaign
• Provide regular media briefings; publish weekly

consumption reports
• Modify utility billing system and bill format to

accommodate residential rationing, add penalty
rates

• Convert outside-City customers to monthly billing
• Hire additional temporary staff in customer

service, conservation, and water distribution
• Give advance notice of possible moratorium on

new connections if shortage continues

• Institute water rationing for residential customers
• Reduce water budgets for large landscapes
• Require all commercial customers to prominently

display “save water” signage and develop
conservation plans

• Maintain restrictions on exterior washing
• Continue to promote regular household meter

reading and leak detection

Stage 4: 

Severe 
Water 

Shortage 
Emergency 

(25–35%) 

• Contract with advertising agency to carry out
major publicity campaign

• Continue to provide regular media briefings
• Open centralized drought information center
• Promote gray water use to save landscaping
• Scale up appeals staff and frequency of hearings
• Expand water waste enforcement to 24/7
• Develop strategy to mitigate revenue losses and

plan for continuing/escalating shortage

• Reduce residential water allocations
• Institute water rationing for commercial customers
• Minimal water budgets for large landscape

customers
• Prohibit turf irrigation, installation in new

development
• Prohibition on on-site vehicle washing
• Rescind hydrant and bulk water permits

Stage 5: 

Critical 
Water 

Shortage 
Emergency 

(35–50%) 

• Continue all previous actions
• Implement crisis communications plan and

campaign
• Activate emergency notification lists
• Coordinate with CA Department of Public Health

regarding water quality, public health issues and
with law enforcement and other emergency
response agencies to address enforcement
challenges

• Continue water waster enforcement 24/7

• Further reduce residential water allocations
• Reduce commercial water allocations
• Prohibit outdoor irrigation
• No water for recreational purposes, close pools
• Continue all measures initiated in prior stages as

appropriate
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7.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description 
of mitigation goals to reduce or avoid long-term 
vulnerabilities to the identified hazards. 

Drought Goals: 

1. Reduce water demand in all years through water conservation
2. Cut back water demand temporarily in drought years
3. Increase water supply

Drought Mitigation Actions: 

Drought 1 — Implement the City’s Water Conservation Master Plan to reduce average 
daily water demand and maximize the community’s efficient use of water 
resources. 

Drought 2 — Periodically update the City’s Water Shortage Contingency Plan to prepare 
for responding to future water shortages. 

Drought 3 — Implement the Water Supply Augmentation Strategy Work Plan to 
overcome the known worst-year supply gap of 1.2 billion gallons per year 
by 2025 (+/- 2 years). 

7.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that 
identifies and analyzes a comprehensive range of specific 
mitigation actions and projects being considered to reduce 
the effects of each hazard, with particular emphasis on new 
and existing buildings and infrastructure. 

Drought Mitigation Actions: 
♦ Additional water conservation to maximize the efficient use of existing water resources.

(A-11)
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♦ Strengthen local drought resilience through improved planning and updating of the City’s
Water Shortage Contingency Plan, and conducting annual drought risk assessments.
(A-12)

♦ Diligently pursue projects for regional aquifer storage to include both passive and active
recharge elements. (A-12)

♦ Evaluate advanced treated recycled water alternatives and update seawater desalination
project evaluation. (A-12)

Water Conservation 

Both the state water law and the City’s General Plan call for a strong emphasis on water 
conservation and elimination of water waste to stretch existing sources, minimize the need for 
new water sources, and protect the environment. 

The City is implementing a Water Conservation Master Plan to maximize the community’s 
efficient use of water. The plan includes 35 measures to be implemented over a 20 year period 
between 2015 through 2035. The focus of the plan is on reducing peak season water use and 
reducing per capita water use to the maximum extent feasible. 

The primary regulatory requirement for California water utilities regarding water conservation 
involves preparing and submitting a complete Urban Water Management Plan (CA Water Code 
Sections 10601–10656). Chapter 9 of the UWMP — Demand Management Measures — outlines 
the City’s water conservation program and addresses all mandatory elements that include: water 
waste prevention, metering, conservation pricing, public education and outreach, and programs 
to assess and manage distribution system losses. In addition, water utilities are required to 
calculate baseline water use and meet urban per capita water use targets in 2015 and 2020 (CA 
Water Code Sections 10608–10608.64). Eligibility for state grants and loans is conditioned upon 
an agency meeting its 2015 interim target. Chapter 5 of the plan documents that the City of Santa 
Cruz far surpassed its 2015 target of 111 gallons per capita day (gcpd), (actual water use was 
70 gcpd) and is therefore in compliance with the requirements. 

Drought Resilience 

Refer to the above summary of the City’s Water Shortage Contingency Plan in Section 7.4.0. 

Aquifer Storage and Supply Alternatives 

At the conclusion of the Water Supply Advisory Committee process a Final Report on 
Agreements and Recommendations was accepted by the City Council. The recommendations 
include strategies to overcome the 1.2 billion gallon peak supply gap during the expected worst 
year drought conditions. These strategies include elements of aquifer storage and development of 
a new water supply source. 

Aquifer storage options include projects for passive recharge — in lieu through water transfers 
with partners who would rest production wells and active recharge — aquifer storage and 
recovery that injects surface water into a groundwater basin that can be drawn when needed. 

http://www.cityofsantacruz.com/home/showdocument?id=55168
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Alternative supply options include projects for advanced treated recycled water and seawater 
desalination. These projects will consider regional collaboration and partnership in addition to 
increasing City supply reliability. 

B ACTIONS AND PROJECTS TO REDUCE THE EFFECTS OF HAZARDS 
ON NEW BUILDINGS 

Drought does not present a direct hazard to buildings. 

C ACTIONS AND PROJECTS TO REDUCE EFFECTS OF HAZARDS 
ON EXISTING BUILDINGS 

Drought does not present a direct hazard to buildings. 

Proper maintenance and weed abatement including removal of dead landscape vegetation 
adjacent to buildings will reduce the threat of structure fire during dry years. 

7.4.3 IMPLEMENTATION OF MITIGATION ACTIONS 

4.3 Implementation of Mitigation Actions — 
Requirement §201.6(c)(3)(iii): 

The mitigation strategy section shall include an action plan 
describing how the actions identified in section (c)(3)(ii) 
will be prioritized, implemented, and administered by the 
local jurisdiction. 

Prioritization shall include a special emphasis on the extent 
to which benefits are maximized according to a cost benefit 
review of the proposed projects and their assorted costs. 

A DISCUSSION OF PROCESS AND CRITERIA USED TO PRIORITIZE 
MITIGATION ACTIONS 

The Water Conservation Master Plan involved analyzing water use, identifying and screening 
new conservation measures, and formulating programs to meet these objectives. The various 
measures were evaluated against the following criteria: 

 Water savings potential
 Sustainable water savings
 Quantifiable water savings
 Widespread community and social acceptance
 Feasibility of implementation

The costs and benefits of different packages of programs were evaluated to aid in selecting the 
recommended plan. 
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The evaluation criteria used by the Water Supply Advisory Committee in developing its 
recommendations for pursuing supplemental water supply included the following: 

 Technical feasibility
 Time required to demonstrate technical feasibility
 Time required to full scale production
 Adaptive flexibility
 Supply reliability
 Supply diversity
 Energy profile
 Regulatory feasibility
 Legal feasibility
 Administrative feasibility
 Potential for grants and loans
 Political feasibility
 Cost metrics

B IMPLEMENTATION AND ADMINISTRATION OF MITIGATION ACTIONS 

Even though the City is already one of the top water-saving cities in the state, it is actively 
carrying out new programs as guided by the Water Conservation Master Plan. In 2016, the City 
implemented the following water conservation actions: 

 Completed an exhaustive Water Loss Control Study to reduce leakage in the
distribution system

 Doubled rebates for turf removal and high efficiency clothes washers
 Expanded the large landscape water budget program
 Updated the city water efficient landscape ordinance
 Implemented budget-based water rates for irrigation accounts

The City also participated in a statewide process to eliminate water waste, use water more 
wisely, and strengthen local drought resilience to advance progress under the California Water 
Action Plan and help “Make Conservation a Way of Life.” 

The Water Supply Augmentation Strategy is being actively implemented and steady progress 
continues on each element of the Work Plan. The Work Plan is designed to achieve the goal to 
eliminate future water shortages by the year 2025, give or take a few years. Embedded in the 
Work Plan are agreements that include: 

 A specific goal for Yield: 1.2 BGY during modeled worst year conditions
 A timeframe for improving the reliability of supply: year 2025 (±2 years)
 Water Supply Augmentation Elements: conservation, aquifer recharge, new water supply
 An adaptive pathway to provide structure to the Work Plan progress and decision-making
 A change management strategy to guide adjustments and adaptation based on three key

types of thresholds: Cost, Yield, and Timeliness
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The elements of the Work Plan were selected based on two strategy options in order of 
preference: 

Strategy 1: 
Development of groundwater storage using a combination of both passive and active 
recharge approaches and available surface water flows during the rainy season; and 

Strategy 2: 
Development of advanced treated recycled water or desalinated water if and as needed to 
address any remaining supply-demand gap. 

While the details of the elements and the proposed change management strategy can be 
referenced in the 2015 Urban Water Management Plan, an overview of the elements and 
implementation plan is described below. 

Element 0: 
Additional water conservation with a goal to generate an additional 200 to 250 million 
gallons of demand reduction by 2035 from expanded water conservation programs; 

Element 1: 
Passive recharge of regional aquifers by working to develop agreements for delivering 
surface water as an in lieu supply to the Soquel Creek Water District and/or the Scotts 
Valley Water Districts so they can rest their wells, help the aquifers recover, and 
effectively store water for use by SCWD in drought years; 

Element 2: 
Active recharge of regional aquifers by using existing infrastructure (wells, pipelines, and 
treatment capacity) and potential new infrastructure in the regionally shared Purisima 
aquifer in the Santa Cruz Mid-County Basin and/or in the Santa 
Margarita/Lompico/Butano aquifers in the Scotts Valley area to store water that can be 
available for use by Santa Cruz in drought years; 

Element 3: 
A potable water supply using advanced treated recycled water as its source, as a 
supplemental or replacement supply in the event the groundwater storage strategies 
described above prove insufficient to meet the Plan’s goals of cost effectiveness, 
timeliness, or yield. 

In the event advanced treated water does not meet the needs, desalination would then become 
Element 3. 

The recommended Water Supply Augmentation Strategy and Work Plan include a preference for 
pursing a groundwater storage and retrieval strategy provided the yield goal can be achieved in a 
cost-effective and timely manner. Before making a choice to move away from groundwater 
storage, the City will diligently pursue all reasonable measures to make the groundwater 
strategies work. 



Chapter 7: Drought 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 101 

C EMPHASIS ON THE USE OF COST–BENEFIT REVIEW 

The City did not use a formal cost-benefit analysis. Costs were carefully considered when 
determining goals and objectives but there was not an emphasis on cost-benefit review to 
maximize benefits. 

CLIMATE ADAPTATION CONSIDERATIONS 

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 
provides the largest portion of the City’s water. Loch Lomond Reservoir serves as the City’s 
primary storage reservoir. 

Changing precipitation patterns that may occur as a result of climate change could significantly 
alter both the quantity and quality of water available to the City. More intense winter 
precipitation may result in lower summer base flows reducing the time window during which 
water can be diverted from streams. Elevated winter flows may also limit diversions due to high 
sediment loads. Climate change potentially impacts both pumping and precipitation patterns and 
the resulting ability to store water so it is available during high demand time periods. 



Chapter 8: Tsunami 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 102 

CHAPTER 8: TSUNAMI 

8.3.0 TSUNAMI RISK ASSESSMENT 

8.3.1 IDENTIFYING TSUNAMI HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

 
 tsunami is a series of waves generated by an impulsive disturbance in the ocean or in a 
small, connected body of water. Tsunamis are produced when movement occurs on faults 
in the ocean floor, usually during very large earthquakes. Sudden vertical movement of 

the ocean floor by fault movement displaces the overlying water column, creating a wave that 
travels outward from the earthquake source. 

An earthquake anywhere in the Pacific can cause tsunamis around the entire Pacific basin. Since 
the Pacific Rim is highly seismically active, tsunamis are not uncommon. There has been 
minimal damage and loss of life due to tsunamis in Santa Cruz during recorded history. 

Even though the potential for a significant tsunami may be low or possibly uncertain, the 
potential outcome of such a tsunami could be significant damage and loss of life. 

8.3.2 PROFILING TSUNAMI HAZARD EVENTS 

3.2 Profiling Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

A 
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A LOCATION 

♦ CA Office of Emergency Services
♦ California Geological Survey
♦ Univ. of Southern California

This tsunami inundation map was 
prepared to assist cities and counties 
in identifying their tsunami hazard. 
It is intended for local jurisdictional, 
coastal evacuation planning uses 
only. This map and the information 
presented herein, is not a legal 
document and does not meet 
disclosure requirements for real 
estate transactions nor for any other 
regulatory purpose. 

Tsunami Inundation Map for Emergency Planning 
Detailed information available at: Tsunami Inundation Map (July 2009)
DISCLAIMER: The California Office of Emergency Services (CalOES), the University of Southern California (USC), and the California Geological Survey (CGS) 
make no representation or warranties regarding the accuracy of this inundation map nor the data from which the map was derived. Neither the State of California 
nor USC shall be liable under any circumstances for any direct, indirect, special, incidental or consequential damages with respect to any claim by any user or any 
third party on account of or arising from the use of this map. 

Figure 19 – Tsunami Inundation Area — Worst Case Scenario (for planning purposes only) 
Source: See map legend, above (2009) 

The City of Santa Cruz is located on the Monterey Bay. Several active and potentially active 
earthquake faults are located within or near Santa Cruz. Even a moderate earthquake occurring in 
or near any of the nearby faults could result in local source tsunamis from submarine landsliding 
in Monterey Bay. Additionally, distinct source tsunamis from the Cascadia Subduction Zone to 
the north, or teletsunamis (distant-source) from elsewhere in the Pacific Ocean are also capable 
of causing significant destruction in Santa Cruz. 

B EXTENT: MAGNITUDE OR SEVERITY 

A local source tsunami generated by an earthquake on any of the faults affecting Santa Cruz 
could arrive just minutes after the initial shock. The lack of warning time from such a nearby 
event would result in higher causalities than if it were a distant tsunami where the Tsunami 
Warning System for the Pacific Ocean could warn threatened coastal areas in time for 
evacuation. Past experience has not resulted in extensive damage from tsunami, but proximity to 
faults does create the possibility as a result of future quakes. 

http://www.conservation.ca.gov/cgs/geologic_hazards/Tsunami/Inundation_Maps/SantaCruz/Documents/Tsunami_Inundation_SantaCruz_Quad_SantaCruz.pdf
http://ptwc.weather.gov/
http://ptwc.weather.gov/
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C PREVIOUS OCCURRENCES 

On April 1, 1946 a magnitude 7.8 earthquake in the Aleutians produced a 115-foot wave which 
destroyed the Scotch Cap lighthouse killing five Coast Guardsmen. It was 56 feet high in Hawaii 
killing 173 people. The wave was observed all along the west coast. In Santa Cruz, a man 
drowned and minor damage was done by 10-foot waves.20 

It should be noted that scientific observations place the 1946 tsunami run up at 1.5 meters. It 
should also be noted that there are significant differences during a tsunami between maximum 
wave height and the maximum elevation reached by tsunami run-up, which is a function of the 
offshore bathymetry (depth measurements) and coastal topography. 

In the aftermath of the 1989 Loma Prieta earthquake several docks in the Harbor became stuck to 
the piers and had to be lifted manually, or were broken, implying that the water level fell below 
the usual low tide level. Several boats were lying on the harbor floor implying a permanent 
change in the water level. A small tidal wave was observed rushing out of the harbor following 
the earthquake that continued for 15–20 minutes. The sudden water level adjustment was 
probably due to a vertical uplift of 4–8 inches over a ten second interval. 

California is at risk from both local and distant source tsunamis. Eighty-two possible or 
confirmed tsunamis have been observed or recorded in California during historic times. Most of 
these events were small and only detected by tide gages. Eleven of these events were large 
enough to cause damage and four resulted in deaths. Two tsunami events caused major 
damage.21 

March 2011 Tsunami 

Based on the events of the March 11, 2011 Honshu, Japan earthquake and tsunami, the City, 
while minimally affected, had the opportunity to collaborate with the County Operational Area, 
and, in the aftermath, with the Santa Cruz Port District. 

The City sent agency liaisons to the County Emergency Operations Center, including public 
safety officers and members of the city’s EOC Policy group. There, they monitored State 
Operational Center conference calls and relayed information back to those activated in the city. 

Within the City of Santa Cruz, key EOC positions were notified and activated including the EOC 
Manager, Director of Emergency Services, and the EOC Director. Other positions activated 
included Departmental Operations Center (DOC) staff from Public Works and the Parks and 
Recreation Departments, Police and Fire personnel. First responders closed roads, beaches and 
access to them, and closed off the City’s Municipal Wharf. 

During early recovery efforts, and due to the significant impact on the local harbor, the City of 
Santa Cruz and the Port District forged a mutual assistance Memorandum of Understanding. 

The Santa Cruz Port District website (Santa Cruz Harbor) details the impacts and recovery from 
the March 11, 2011 tsunami. The Harbor is a separately governed district located within City 

http://www.santacruzharbor.org/tsunamiRecovery.html
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limits. The City dispatched Public Works Associate Civil Engineers to help assess damage and 
plan for future rebuilding of the damaged harbor docks. 
Tsunami Education and Outreach 

The County, in the midst of preparing their “Tsunami Ready: Designation activities, had set up a 
series of community meetings on tsunami dangers and how to prepare for them. All county 
residents were invited to hear Steven Ward, Research Geophysicist (UCSC Institute of 
Geophysics and Planetary Physics) discuss “The Local Threat of Tsunamis” and to view the latest 
inundation area maps for their neighborhoods. The City’s community room (located in the 
former EOC) was packed with a standing room only crowd of about 250 residents. The public 
meeting, while having long been scheduled, followed just a mere 10 days after the actual event. 

The City of Santa Cruz EOC Manager participated in the initial community meeting and then 
another one a week later that was arranged for mono-lingual Spanish speaking residents in the 
Lower Ocean Street and Beach Flats neighborhoods. 

CalOES and the California Geological Survey have partnered to develop the Tsunami Response 
Playbook (2014) for local agencies. 

To provide more detailed information for secondary evacuation zones, tsunami 
evacuation “playbooks” have been developed to plan for tsunami scenarios of various 
sizes and source locations. NOAA-issued Tsunami Alert Bulletins received in advance of 
a distant event will contain a forecasted tsunami amplitude, or wave height, and arrival 
time for a number of locations along the coastline. Elevation “playbook” evacuation lines 
can be useful for partial tsunami evacuations when information about forecasted tsunami 
amplitudes and arrival times is available to coastal communities and there is sufficient 
time to implement a partial evacuation. Provision for multiple elevation evacuation lines 
and response plans for those lines enables planning for different evacuation scenarios 
based on the forecast tsunami amplitude, potentially alleviating the need for an “all or 
nothing” decision with regard to evacuation. 

Scenario tsunami playbooks and guidance have been developed for maximum local and 
regional tsunamis, and for tsunamis generated by the Cascadia Subduction Zone that 
impact central and southern California. Scenario playbook information about the 
expected tsunami amplitude and travel time is available from the numerical modeling 
results for these sources. These are important scenarios for emergency managers to 
prepare for as there could only be ten to fifteen minutes to evacuate before a local 
tsunami arrives, or just a few hours to conduct response or evacuation activities before a 
regional tsunami arrives. To assist in the decision making process of what level of 
evacuation should occur, an analytical tool called the “FASTER” approach has been 
developed that takes the forecast amplitude of the tsunamis and integrates other factors 
influencing tsunami inundation, including storm, tides, modeling errors, and location 
specific tsunami run-up potential. Both the evacuation playbooks and FASTER approach 
will help communities better evaluate the amount of expected flooding, and implement 
evacuations and response activities for minor to moderate (less than maximum) tsunami 
events (i.e. events where the worst-case scenario evacuation may be excessive). 

ftp://ftp.consrv.ca.gov/pub/dmg/pubs/sr/sr_236/CGS_Special_Report_236.pdf
ftp://ftp.consrv.ca.gov/pub/dmg/pubs/sr/sr_236/CGS_Special_Report_236.pdf
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Source: California Geological Survey 

Table 8-1 Locally Generated Tsunami Source 

Source Zone Major Offshore 
Faults 

Major 
Submarine 
Canyons 

Earthquake 
Magnitude 

(Year) 

Historical 
Tsunami  

Run-up (Year) 

San Francisco to 
Monterey 

San Gregorio 
Fault(s) 

Pioneer, 
Ascension, 
Monterey 

M = 7.1 
(1989) 

0.3 meters 
(1989) 

D PROBABILITY OF FUTURE EVENTS 

Tsunami Hazard 

Prior to the impacts from the March 11, 2011 Tohoku, Honshu Island tsunami, historically, this 
portion of the California coast has not been subject to significant tsunami hazards although more 
than twenty tsunamis of different heights have been observed or recorded in the past two 
centuries. Given the intense coastal land use and recreational activities along the coast, even a 
small hazard may pose high risk.22 Appendix J lists tsunami heights recorded around Monterey 
Bay as a result of the three major earthquakes around the Pacific Ocean in the last 50 years. 
Maximum tsunami wave heights reached nine feet (2.7 meters) at Monterey harbor due to the 
1964 Alaskan earthquake. 

The US Army Corps of Engineers has looked at potential earthquake sources around the Pacific 
and modeled expected tsunami impacts on the coast of the Monterey Bay (US Army Corps of 
Engineers, 1975). Their study estimated that a tsunami wave with a probability of occurrence of 
one every 100 years would be about 5.9 feet high. A tsunami with a probability of occurrence of 
one every 500 years is expected to be 11.5 feet high. 

More recently, studies have been undertaken by Richard K. Eisner, Jose C. Borrero and Costas 
E. Synolakis through the Governor’s Office of Emergency Services and the Department of Civil 
Engineering at the University of Southern California, Los Angeles. In Inundation Maps for the 
State of California the authors clarify that the results are based on worst case scenario events and 
the maps they have produced are meant to be used for emergency preparedness and evacuation 
pre-planning. 

Pre-1994 inundation computations underestimated inundation heights. Newer inundation models 
have now proven capable of modeling extreme events accurately. These new inundation models 
(known as MOST, for “Method of Splitting Tsunami”), permit quantitative evaluation of the 
inundation from near-field tsunamis (thirty minutes or less travel time), provided accurate 
regional tectonic models exist and accurate high resolution bathymetry. Even using state of the 
art inundation prediction tools, California presents unique challenges in assessing tsunami 
hazards. 

ftp://ftp.consrv.ca.gov/pub/dmg/pubs/sr/sr_236/CGS_Special_Report_236.pdf
http://nws.weather.gov/nthmp/assessments/2001assessment/R-04_Eisner.pdf
http://nws.weather.gov/nthmp/assessments/2001assessment/R-04_Eisner.pdf
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Unique challenges in assessing tsunami hazards: 
♦ There is an extremely short historic record of tsunamis in the state. In California

there are no known records before the 19th century.
♦ Most of the geologic work in the state has concentrated on identifying the risks

associated with onshore faults and there is scant information available on
offshore faults or landslide and slump scars that are suggestive of past submarine
mass failures.

♦ Earlier estimates of tsunami hazards relied almost entirely on far field sources
and used pre-1980’s technology, creating the impression among planners and the
public that the tsunami hazard was small.

♦ Near-shore seismic events may trigger tsunamis arriving within less than 20
minutes, allowing little time for evacuation.23

The perception in California is that tsunamis are extreme events, and that there is very little we 
can do to mitigate the hazards. Costas Synolakis, director of the Tsunami Research Center at the 
University of Southern California states, “In reality, until recently we have not been able to 
model tsunamis adequately. It was a hazard that was ignored.” 

Synolakis and Borrero first proposed mapping California’s tsunami zones in 1995. It’s a complex 
undertaking that goes far beyond drawing a line on a map. In any given place, the height of the 
wave depends on the contours of the ocean bottom. 

Ultimately, Synolakis said, California needs hazard maps that reflect the probability of flooding 
from tsunamis set off by specific earthquakes, not just general worst case scenarios.24 

8.3.3 ASSESSING TSUNAMI VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — 
Requirement §201.6(c)(2)(ii): 

The risk assessment shall include a description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this 
section. 

This description shall include an overall summary of each hazard 
and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO TSUNAMI 

There are two primary types of tsunami vulnerability in Santa Cruz. The first is a distant source 
tsunami from elsewhere in the Pacific Ocean. This type of tsunami is capable of causing 
significant destruction in Santa Cruz. However, this type of tsunami would usually allow time for 
the Tsunami Warning System for the Pacific Ocean to warn at risk and threatened coastal areas in 
time for evacuation. 

http://cwis.usc.edu/dept/tsunamis/2005/index.php
http://cwis.usc.edu/dept/tsunamis/2005/index.php
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The more vulnerable risk to the City of Santa Cruz is a tsunami generated as the result of an 
earthquake along one of the many earthquake faults in the region. Even a moderate earthquake 
occurring in or near the areas mentioned above could result in local source tsunamis from 
submarine landsliding in Monterey Bay. 

A local source tsunami generated by an earthquake on any of the faults affecting Santa Cruz 
would arrive just minutes after the initial shock. The lack of warning time from such a nearby 
event would result in higher causalities than if it were a distant tsunami. 

8.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the types and 
numbers of existing and future buildings, infrastructure, and 
critical facilities located in the identified hazard area. 

A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

Much of the downtown and the beach areas including the core commercial centers are in the 
mapped tsunami inundation zone. Most of the city and county government buildings and the 
Lifeguard and Marine Safety Headquarters on the Municipal Wharf are located in the inundation 
threat zone. The tsunami inundation threat zone includes the following: 

♦ 3,191 structures
♦ Central Fire Station
♦ Police Station
♦ City Hall campus
♦ Lifeguard and Marine

Safety Headquarters
♦ County Government Center
♦ 29 schools and day care centers
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8.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses 
— Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an 
estimate of the potential dollar losses to vulnerable 
structures identified in paragraph (c)(2)(i)(A) of this section 
and a description of the methodology used to prepare the 
estimate. 

A POTENTIAL DOLLAR LOSSES TO VULNERABLE STRUCTURES 

Table 8-2 Tsunami potential loss inventory 

Inventory Assets 
TSUNAMI 

# of Parcels # of Structures Critical Structures Loss in Value$* 
Type Total Hazard Total Hazard Total Hazard Total Hazard 
Residential 14,916 1,189 17,363 1,589 $9,263,773,000 $986,835,911 
Commercial 1,524 405 1,310 220 $2,309,879,000 $536,777,720 
Industrial 307 2 299 25 $495,671,000 $25,859,985 
Agricultural 5 2 51 6 $29,942,000 $3,718,454 
Religion 56 8 99 11 $168,168,0000 $22,784,103 
Government 217 116 30 0 $85,229,000 $160,640 
Education 228 1 57 12 $128,938,000 $28,736,000 
Total 17,253 1,723 19,217 1,856 35 4 $12,541,502,000 $1,608,785,273 

Community Hazard 
# of People 62,752 14,165 
Date: Census American Community Survey 2015 
Total = total number of structures, residents, values within the entire community 
Hazard= number of structures, residents, values that are located within the defined hazard area 
*Government Parcels, Public Schools and most Utilities are not assessed.
Parcel Data is from January 2017. Building Count/Total Replacement Value data is from 2014. 

B METHODOLOGY USED TO PREPARE ESTIMATE 

Parcel Valuation: 
Total Building Replacement Value (Building and Contents) and Building Count (Structure 
Count) from HAZUS-MH 3.2 Release 14.2.0. This data is from 2014. 

Population: 
Census population blocks were reduced to center points. If a hazard intersected a center 
point, that population was counted. 
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Flood Analysis: 
Tsunamis create many risks similar to flood and the tsunami and flood risk areas are 
almost identical. Since FEMA flood data is mapped on the federal level, the data is 
extremely coarse in horizontal accuracy. The data was not meant to be measured against 
parcel level information and therefore is a rough estimate of damage and loss in a worst 
case scenario. 

8.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development 
Trends — Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of providing 
a general description of land uses and development trends 
within the community so that mitigation options can be 
considered in future land use decisions. 

A DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

As was described previously, the City of Santa Cruz is a compact urban community that is 
surrounded by natural barriers to outward expansion including the Santa Cruz Mountains, 
the Pacific Ocean and a designated greenbelt. In Santa Cruz, most development is now 
infill or reuse development.25 The beach and downtown commercial areas are in the 100-
year floodplain which is similar to the tsunami inundation area. Increasing residential 
density and mixed use development continue in the downtown core. 

The City is required by Associated Monterey Bay Area Governments (AMBAG) to zone to 
allow for its share of housing. Some of the potential housing properties identified with the 
highest density zoning are located in the tsunami inundation area. 

8.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy — Requirements §201.6(c)(3): 

The plan shall include a mitigation strategy that provides the 
jurisdiction’s blueprint for reducing the potential losses 
identified in the risk assessment, based on existing 
authorities, policies, programs and resources, and its ability 
to expand on and improve these existing tools. 

Mitigation strategy includes continuation of an up to date Emergency Operations Plan, 
an effective public information program and continuing collaborative efforts with the 
County, other cities, agencies and community organizations to facilitate joint efforts in 
providing up-to-date tsunami mapping, preparation, information, warning dissemination 
and education. 
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Mapping of tsunami inundation areas in Santa Cruz including the map used in this plan 
have been improved. The map (Figure 19, above) should be viewed as an estimate of a 
worst case scenario for planning purposes only. More accurate mapping of potential 
tsunami outcomes based on simulations of specific geologic events has been identified as 
an important component in preparing updates to this Local Hazard Mitigation Plan. 

8.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals – 
Requirements §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description of 
mitigation goals to reduce or avoid long-term vulnerabilities 
to the identified hazards. 

Tsunami Goals: 

Tsunami 1 — Avoid or reduce the potential for life loss, injury, property and 
economic damage to Santa Cruz from tsunami events. 

Tsunami 2 — Continue to enhance emergency management systems including a 
defined public information process that includes an early warning 
system for evacuation prior to a tsunami event. 

8.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that identifies 
and analyzes a comprehensive range of specific mitigation 
actions and projects being considered to reduce the effects 
of each hazard, with particular emphasis on new and 
existing buildings and infrastructure. 

“Tsunami Ready” Designation 
The City of Santa Cruz has embarked on a plan to obtain Tsunami Ready status. GIS staff, 
engineers and operations personnel have mapped locations for tsunami signage. This effort 
has been held back somewhat due to staffing and budget constraints. However, the County 
has completed their effort, and the city is “surrounded” by tsunami-related signage. In the 
next LHMP update cycle the city hopes to complete Tsunami Ready efforts by December 
2018. 
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Tsunami Mitigation Actions: 
♦ Coordination with other agencies including Santa Cruz County (A-2)
♦ Management of the early warning system. (B-4)
♦ Tsunami and Floodplain development regulations (B-5)
♦ Encouraging participation in Federal Flood Insurance Program (B-6)
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CHAPTER 9: COASTAL EROSION 

9.3.0 COASTAL EROSION RISK ASSESSMENT 

9.3.1 IDENTIFYING COASTAL EROSION HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 

 
oastal erosion is the wearing away of coastal land. It is commonly used to describe 
the horizontal retreat of the shoreline along the ocean. Erosion is considered a 
function of larger processes of shoreline change, which include erosion and 

accretion. Erosion results when more sediment is lost along a particular shoreline than is 
re-deposited by the water body. Accretion results when more sediment is deposited along a 
particular shoreline than is lost. When these two processes are balanced, the shoreline is 
said to be stable. 

Erosion is measured as a rate, with respect to either a linear retreat (feet of shoreline 
recession per year) or volumetric loss (cubic yards of eroded sediment per linear foot of 
shoreline frontage per year.)26 

Erosion rates are not uniform, and vary over time at any single location. Annual variations 
are the result of seasonal changes in wave action and water levels. Erosion is caused by 
coastal storms and flood events, changes in the geometry of tidal inlets and bays and man-
made structures and human activities such as shore protection structures and dredging. 

Coastal erosion includes both cliff or bluff erosion and beach erosion, and is a result of 
both winter wave attack as well as a slowly rising sea level. Local residents will notice 
that beaches change seasonally in response to changes in wave conditions. Winter storm 
waves are larger, steeper and contain more energy, and typically move significant amounts 
of sand from the beaches to offshore bars, creating steep, narrow beaches. In the summer, 
lower, less energetic waves return the sand, widening beaches and creating gentle slopes. 
During the winter months when beaches are narrow, or absent altogether, the storm waves 
attack the cliffs and bluffs more frequently. There are so many factors involved in coastal 
erosion, including human activity, sea-level rise, seasonal fluctuations and climate change, 
that sand movement will not be consistent year after year in the same location. 

C 
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Wind, waves, and the long-shore currents are the driving forces behind coastal erosion. 
The removal and deposition of sand creates long-term changes to beach shape and 
structure. Sand may be transported to land-side dunes, deep ocean trenches, other beaches 
and deep ocean bottoms. 

CLIMATE ADAPTATION CONSIDERATIONS 

As noted in the City of Santa Cruz Climate Adaption Plan (see Appendix P), the impacts 
of coastal erosion have, in the past, been significant. Any increase in coastal storm 
frequency or severity will increase coastal cliff retreat rates. This will in turn endanger 
coastal properties and infrastructure. The 2011 Climate Adaptation Vulnerability Study, in 
the previous LHMP Update, outlined the history of coastal erosion and noted the potential 
impacts that climate change may have on our local beach frontage and cliffs. These 
impacts range from issues at the Santa Cruz Harbor, beach and cliff frontage at the mouth 
of the San Lorenzo River, coastal bicycle paths and areas around the historic Lighthouse. 

In 2017, a revised Vulnerability Assessment was conducted, identifying the impacts from 
erosion influenced by sea level rise. Erosion hazard zones were projected and mapped for 
years 2030, 2060 and 2100, quantified in terms of number of damaged or lost facilities and 
assets and their value, and potential effects on socially vulnerable populations. 

9.3.2 PROFILING COASTAL EROSION HAZARD EVENTS 

3.2 Profiling Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences 
of hazard events and on the probability of future hazard 
events. 
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A LOCATION 

     Figure 20 – Areas Susceptible to Coastal Erosion Source: City of Santa Cruz GIS (2017) 

The City of Santa Cruz is bounded on one side by the Pacific Ocean. The entire coastal 
edge of the City is affected by coastal erosion. West Cliff Drive from Cowell Beach to 
Natural Bridges State Park is at the highest risk of, and continues to be shaped and 
impacted by, coastal erosion. 

B EXTENT: MAGNITUDE OR SEVERITY 

Most of the significant cliff, bluff or dune erosion occurs during the winter months at 
times of very high tides and large storm waves. All of the cliffs along the ocean in the City 
of Santa Cruz and some along the San Lorenzo River experience some degree of coastal 
erosion. Some portions of the roadway and bicycle path along West Cliff Drive are at risk 
of being lost. The Lighthouse Museum and its supporting structures on West Cliff Drive 
are also at risk due to coastal erosion. 
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C PREVIOUS OCCURRENCES 

Approximately 85 percent of the California coast is actively eroding due to complex 
oceanographic and geologic conditions and human activities that affect the delivery and 
movement of sand along the coast.27 Within the City of Santa Cruz, the most threatened 
area is West Cliff Drive where beaches are narrow or non-existent so that waves attack the 
bluffs and cliff directly during winter high tides.28 

During the severe El Niño winters of 1983 and 1997–98, sea levels were further elevated 
and storm damage along the West Cliff Drive area was extensive. Wave attack combined 
with a global rise in sea level over the past 18,000 years has led to the continued migration 
of the shoreline. At the end of the last Ice Age about 18,000 years ago, the coastline at 
Santa Cruz was about 10 miles offshore. As the ice sheets and glaciers melted, sea level 
gradually rose and continues to rise today. 

Rising sea levels and winter wave attack have led to the retreat of the Santa Cruz 
coastline; this process will continue into the future. Over the past several decades it has 
been discovered that climate and storm frequency are related to larger scale climatic 
oscillations that affect the entire Pacific Ocean. During the time period from about 1945 to 
1978, the California coast was characterized by a fairly calm climate, few large storms, 
less rainfall and less coastal erosion and storm damage. Beginning in 1978 and continuing 
until 1998, California experienced a period of more frequent and severe El Niño events 
with associated elevated sea levels, large waves, heavier rainfall and more extensive 
coastal storm damage and cliff and beach erosion. 

D PROBABILITY OF FUTURE EVENTS 

While the sea level rose a little less than a foot over the past century, most scientists are 
concerned that due to the increase in greenhouse gases from human activity, warming will 
accelerate. As a result, glaciers will continue to retreat and the rate of sea level rise will 
increase, with the best estimate being about 3 feet higher by 2100*. Given these estimates, 
the probability of future coastal erosion is very high. We define “very high” as each five 
(5) years = 20% chance in any given year. 

*see, City of Santa Cruz Climate Adaptation Plan, Chapter 3 (LHMP Appendix P)
Source, California Ocean Protection Council 

While we do not have statistical information that would put a percentage value to the 
qualitative description of probability being “very high” the following is an explanation of 
how the sea level rise scenarios that were selected for analysis pursuant to the Coastal 
Commission recommendations are described.  

The sea level rise projections are by Environmental Science Associates and are 
based on the emissions scenarios contained in the 2012 National Research Council 
Report, Sea-Level Rise for the Coasts of California, Oregon, and Washington: 
Past, Present, and Future. This report handles “certainty.” No formal probability 
analysis of the individual contributors of uncertainty was performed, so the 

http://www.esassoc.com/about-us
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projections are not necessarily the likeliest outcomes, and the ranges are not the 
highest or lowest possibilities. 

9.3.3 ASSESSING COASTAL EROSION VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — 
Requirement §201.6(c)(2)(ii): 

The risk assessment shall include a description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this 
section. 

This description shall include an overall summary of each hazard 
and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO COASTAL EROSION 

Much of the West Cliff Drive coastline has been progressively armored with rip rap over the past 
40 years. In 1990 the California Department of Boating and Waterways granted the City 
approximately four million dollars for coastal armoring. During the 1980s and 1990s the 
Highway Administration gave the City approximately five million dollars to repair coastal 
erosion as a part of declared disasters within the City. 

The impact of wave attack has been slowed in some areas, although large winter waves can still 
overtop cliffs and threaten pathways and parking areas. The Woodrow Drive area (along West 
Cliff) is a good example of wave overtopping because it is at a lower elevation. Lighthouse Point 
is another site where some protection exists but continued wave attack has created several large 
caves that extend under the pathway and are getting closer to the lighthouse. Ongoing coastal 
erosion is a significant problem along West Cliff Drive and this will continue as sea levels 
continue to rise. 

9.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the types and 
numbers of existing and future buildings, infrastructure, and 
critical facilities located in the identified hazard area. 

A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

Although there are only a few houses, two hotels and one City museum along the ocean cliff 
frontage, the City is attempting to preserve a significant amount of infrastructure including 
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roadways, bike paths, parks and storm drains which are continually threatened by coastal 
erosion. Additionally, the Santa Cruz Harbor, beach frontage, and cliff frontage near the mouth of 
the San Lorenzo River are also threatened by varying degrees of erosion. 

Coastal erosion impacts to the city potentially include: 
• Structural shifting or damage
• Damage to roads
• Impacts to tourism and tourist

serving facilities

• Damage to residential property
• Shifts in natural habitat
• Loss of beach area
• Damage to utility infrastructure

Information on beach erosion is unknown at this time, however considering that Santa Cruz is a 
beach/tourist destination, any loss of beach availability due to erosion would have economic 
impacts (also undetermined at this time). 

9.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses — 
Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an estimate of 
the potential dollar losses to vulnerable structures identified in 
paragraph (c)(2)(i)(A) of this section and a description of the 
methodology used to prepare the estimate. 

A POTENTIAL DOLLAR LOSSES TO VULNERABLE STRUCTURES 

Table 9-1 Coastal Erosion Potential Loss Inventory 

COASTAL EROSION 
# of Parcels # of Structures Critical Structures Loss in Value$* 

Type Total Hazard Total Hazard Total Hazard Total Hazard 
Residential 14,916 17,363 50 $9,263,773,000 $32,928,480 
Commercial 1,524 1,310 7 $2,309,879,000 $11,735,655 
Industrial 307 299 1 $495,671,000 $1,112,865 
Agricultural 5 51 1 $29,942,000 $227,780 
Religion 56 99 0 $168,168,000 $0 
Government 217 30 0 $85,229,000 $0 
Education 228 65 0 $188,840,000 $0 
Total 17,253 72 19,217 59 35 0 $12,541,502,000 $46,004,779 
# of People 59,946 2,563 
Date: Census American Community Survey 2015 
Total = total number of structures, residents, values within the entire community 
Hazard= number of structures, residents, values that are located within the defined hazard area 
*Critical Structures include the Municipal Wharf and Harbor
Parcel Data is from January 2017. Building Count/Total Replacement Value data is from 2014. 
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B METHODOLOGY USED TO PREPARE ESTIMATE 

Parcel Valuation: 
Total Building Replacement Value (Building and Contents) and Building Count (Structure 
Count) from HAZUS-MH 3.2 Release 14.2.0. This data is from 2014. 

Not included in the valuation: 
Potential dollar losses including replacement of roads, paths and lighthouse including property 
acquisition. 

9.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development Trends — 
Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of providing a 
general description of land uses and development trends within the 
community so that mitigation options can be considered in future 
land use decisions. 

A DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

Every coastal community in California is dealing with the issues of sea level rise and shoreline 
retreat. The armoring of the shoreline is becoming an increasingly controversial and contentious 
issue. Coastal erosion poses many problems to coastal communities in that valuable property is 
frequently lost to this dynamic beach-ocean system. Additionally, human activity may 
promulgate the process of coastal erosion through poor land use methods. Thus, issues of beach 
restoration and erosion control are at the forefront in coastal communities. 

Santa Cruz’ shoreline is now part of the Monterey Bay Marine Sanctuary which will also 
influence development trends along the Santa Cruz coast. Protecting the natural resources of the 
area as well as preserving the infrastructure that is already in place, such as the lighthouse and 
bike path, are the primary land use objectives. 

9.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides the 
jurisdiction’s blueprint for reducing the potential losses identified 
in the risk assessment based on existing authorities, policies, 
programs and resources, and its ability to expand on and improve 
these existing tools. 
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9.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description of 
mitigation goals to reduce or avoid long-term vulnerabilities to the 
identified hazards. 

Coastal Erosion Goals: 
Coastal Erosion 1 — Avoid or reduce the potential for life loss, injury, property and 

economic damage to Santa Cruz from coastal erosion. 
Coastal Erosion 2 — Protect and preserve natural resources. 
Coastal Erosion 3 — Protect and preserve current infrastructure. 

9.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that identifies and 
analyzes a comprehensive range of specific mitigation actions and 
projects being considered to reduce the effects of each hazard, with 
particular emphasis on new and existing buildings and 
infrastructure. 

Coastal Erosion Mitigation Actions 
♦ Protect and preserve coastline through permit review. (B-2)
♦ Protect and preserve coastline and infrastructure through restoration efforts. (B-3)

Minimizing Hazards from Coastal Erosion 

Much of the West Cliff coastline has boulder riprap and some concrete retaining structures to 
protect the cliff. Other options include seawalls and jetties to minimize the energetic wave 
impacts that drive cliff erosion. Because these structures have finite life spans and may have 
adverse effects on other parts of the coast, engineering solutions can be very expensive in both 
the short- and long-term. In other cases, the solution is to leave the coastline relatively 
undeveloped and to allow erosion to occur naturally. This option allows for greater public access 
to the coastline. It also preserves the normal input of sand into the drift system, perhaps lessening 
erosion at neighboring beaches. 

The three primary management strategies that may be used to plan for, and respond to, coastal 
erosion are hazard reduction, relocation, and coastal protection. The maximum potential efficacy 
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and acceptability of these strategies can best be determined with multi-disciplinary project 
planning, design, monitoring and evaluation. 

Hazard Reduction — A Commonsense Approach 

The most logical method for preventing potential damage to new development in the coastal 
zone is to not build where coastal erosion will impact such development. This concept, known as 
hazard reduction, could circumvent many subsequent permitting and legal challenges. Hazard 
reduction has proven effective when used in a number of ways including designing public 
infrastructure to discourage development in high geologic hazard areas along the coast. Santa 
Cruz already has a developed coastline including significant City owned infrastructure along the 
cliffs including roadways, bike paths, parks and park facilities. 

Relocation — Moving Development Out of Harm’s Way 

Another approach to consider under certain circumstances is the concept of managed retreat, that 
is, the gradual removal or abandonment of development from areas of high geologic hazard. In 
the context of coastal management, the concept of managed retreat acknowledges the natural 
erosive processes at work along the coast. 

In some instances development is sited in unstable, erosion-prone areas that may be damaged or 
destroyed by natural processes acting on the coast. Relocating existing public or private 
development away from the erosion-prone area may be the most effective long-term option when 
responding to the eventual or imminent threat of damage. While relocating coastal development 
away from hazardous areas would be the most direct way to eliminate the risk of damage and the 
need for coastal protection, this response may not be technically feasible.  

Coastal Protection 

In situations where hazard reduction and relocation are not viable options, coastal protection 
strategies can be used to reduce the potential for beach loss and coastal erosion. There are two 
general types of coastal protection, hard and soft. A “hard” protection device utilizes concrete or 
rock in a variety of configurations to absorb or dissipate storm wave energy, generally in the 
form of seawalls, revetments or bulkheads. “Soft” protection primarily involves dune or beach 
restoration or enhancement to reduce the chances of storm waves reaching the backshore. A hard 
protection device differs from most soft erosion response alternatives in that it does not add sand 
to the system of sediment. 

CLIMATE ADAPTATION CONSIDERATIONS 

As noted earlier in this chapter, Santa Cruz has experienced significant erosion in the past. An 
increase in coastal storm frequency and/or magnitude would increase cliff retreat rates and 
resulting damage to oceanfront property and City infrastructure. 

The City has a developed coastline including significant City owned infrastructure along the 
cliffs, specifically, roadways, bicycle paths, parks and park facilities. In addition to City 
infrastructure there are a few houses, two hotels and one City museum along the ocean cliff 
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frontage. The Santa Cruz Harbor, beach frontage, and cliff frontage near the mouth of the San 
Lorenzo River are also threatened by varying degrees of erosion which may occur more rapidly 
in the future as a result of climate change impacts. 

Protecting the natural resources of the area as well as preserving the infrastructure that is already 
in place, such as the lighthouse and bicycle path, are primary land use objectives. There has been 
discussion of relocating the lighthouse if the coastal caves show evidence of collapsing. 
Additionally, the bicycle path may be relocated in the future for the same reason. 
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CHAPTER 10: DAM FAILURE LESSER RISK 

10.3.0 DAM FAILURE RISK ASSESSMENT 

10.3.1 IDENTIFYING DAM FAILURE HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

 
am failure can occur as a result of earthquakes, seiches (surface water movement), 
structural instability, or intense rain in excess of design capacity. Timber, rock, concrete, 
earth, steel or a combination of these materials may be used to build the dam. Dams 

must have spillway systems to safely convey normal stream and flood flows over, around, or 
through the dam. Spillways are commonly constructed of non-erosive materials such as concrete. 
Dams also have a drain or other water withdrawal facility to control the reservoir level and to 
lower or drain the reservoir for normal maintenance and emergency purposes. 

10.3.2 PROFILING DAM FAILURE HAZARD EVENTS 

3.2 Profiling Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

A LOCATION 

The City of Santa Cruz owns and operates one dam. Newell Creek Dam is located near the town 
of Ben Lomond in the Santa Cruz Mountains and impounds Newell Creek to form Loch Lomond 
Reservoir. The reservoir was constructed in the early 1960s and has a maximum capacity of 
approximately 2.9 billion gallons. 

Loch Lomond Reservoir is the City’s primary raw water storage facility. Dams are under the 
jurisdiction of the California Department of Water Resources, Division of Safety of Dams 

D 

http://www.cityofsantacruz.com/government/city-departments/water/watershed/loch-lomond-recreation/park-map
http://www.cityofsantacruz.com/government/city-departments/water/watershed/loch-lomond-recreation/park-map
http://www.water.ca.gov/damsafety/
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(DSOD). The Water Department maintains maps and information on water system facilities 
including Loch Lomond. For security reasons, information regarding these documents is 
intentionally general in nature, omitting confidential details and effected assets. 

B EXTENT: MAGNITUDE OR SEVERITY 

A major dam failure at Newell Creek Dam could result in extensive property damage and loss of 
life. 

C PREVIOUS OCCURRENCES 

There have been no reported potential emergencies or dam failures at Newell Creek Dam. 

D PROBABILITY OF FUTURE EVENTS 

Accumulated data, ongoing analyses, and monitoring of critical dam infrastructure 
(e.g., spillway) give no indication that the dam would fail or otherwise sustain damage under 
normal circumstances including historic flood events, potential earthquakes, and other hazards. 
This does not include man-made disasters or a catastrophic event. 

10.3.3 ASSESSING DAM FAILURE VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: Overview — 
Requirements §201.6(c)(2)(ii): 

The risk assessment shall include a description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this 
section. 

This description shall include an overall summary of each hazard 
and its impact on the community. 

A OVERALL SUMMARY OF VULNERABILITY TO DAM FAILURE 

The losses to life and property associated with complete dam failure would be high. Given the 
monitoring protocol, level of security, and infrastructure design capacities; the probability of dam 
failure is very low. 

10.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the types and 
numbers of existing and future buildings, infrastructure, and 
critical facilities located in the identified hazard area. 
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In 2007, the California Department of Water Resources, Division of Safety of Dams conducted a 
seismic stability analysis of Newell Creek Dam. Analysis parameters included an M7.0 event on 
the Zayante Fault and an M8.0 event on the San Andreas Fault. In 2009, the City received 
confirmation that the analysis concluded that “the dam is safe for continued use” under these 
parameters. In 2016, DSOD confirmed this analysis was still valid. 

A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

A dam failure would result in significant downstream flooding to buildings, infrastructure and 
critical facilities located along Newell Creek and the San Lorenzo River. The downstream hazard 
area includes Ben Lomond, Glen Arbor, Felton, Beulah Park, Paradise Park, and downtown 
Santa Cruz. Critical facilities located in the flood path include the City Corporation Yard, Coast 
Pump station, City Hall, Fire Station #1, Fire Administration Building, Civic Auditorium, Post 
Office, Police Department and Louden Nelson Community Center. 

The Water Department is currently in the process of updating its dam failure inundation maps 
using modern methodologies and data to: 

1. Reflect new development in the downstream flood zone
2. Assist with determination of evacuation zones, and
3. Identify all buildings, facilities and infrastructure located within the inundation limits

10.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses — 
Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an estimate of 
the potential dollar losses to vulnerable structures identified in 
paragraph (c)(2)(i)(A) of this section and a description of the 
methodology used to prepare the estimate. 

A DOLLAR LOSSES TO VULNERABLE STRUCTURES 

This information is not available at this time. 

B METHODOLOGY USED TO PREPARE ESTIMATE 

This information is not available at this time. 
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10.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development Trends — 
Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of providing a 
general description of land uses and development trends within the 
community so that mitigation options can be considered in future 
land use decisions. 

A DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

As was stated earlier, the City of Santa Cruz is a compact urban community that is surrounded by 
natural barriers to outward expansion including the Santa Cruz Mountains, the Pacific Ocean and 
a designated greenbelt. 

Ongoing population growth in the area has been mirrored by an increase in urbanization for the 
Monterey Bay area. Development patterns in the coastal zone since the 1970s confirm these 
overall urbanizing trends. New development has occurred within or adjacent to the urban 
services line (i.e., the boundary point for such infrastructure as gas, water, and sewage hook-
ups). In Santa Cruz, most development is now infill or reuse development.29 

Increasing population densities expands the potential population and property at risk from a dam 
failure. 

10.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides the 
jurisdiction’s blueprint for reducing the potential losses identified 
in the risk assessment, based on existing authorities, policies, 
programs and resources, and its ability to expand on and improve 
these existing tools. 

The primary mitigation strategy is the continuation of monitoring protocols for structural 
integrity. These include the monitoring of the Newell Creek Dam as follows: 

♦ Water pressures within the dam and seepage are monitored monthly and after established
rainfall and earthquake triggers.

♦ Critical dam infrastructure (embankment, spillway, outlet pipeline, etc.), is normally
monitored monthly with daily monitoring while the spillway is flowing.

♦ Horizontal and vertical movement is monitored annually at Newell Creek Dam.
♦ Periodic seismic reviews are conducted to ensure stability with respect to current seismic

standards.
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Additional mitigation strategies include updating of the Newell Creek Dam Emergency Action 
Plan (EAP), periodic updates to inundation mapping as new technology and downstream 
development occurs, and additions to the City’s raw water sources. 

10.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description of 
mitigation goals to reduce or avoid long-term vulnerabilities to the 
identified hazards. 

Dam Failure Goals: 
Dam Failure 1 — Avoid or reduce the potential for life loss, injury, property or 

economic damage to Santa Cruz from dam failure. 
Dam Failure 2 — Encourage mitigation activities that increase disaster resilience of the 

water system essential to a functioning City of Santa Cruz. 

10.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that identifies and 
analyzes a comprehensive range of specific mitigation actions and 
projects being considered to reduce the effects of each hazard, with 
particular emphasis on new and existing buildings and 
infrastructure. 

Dam Failure Mitigation Actions: 
♦ The primary actions to mitigate the risk of dam failure are a careful monitoring program

and the creation of redundancy in the water service infrastructure. (B-11).



Chapter 11: Landslide 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 128 

CHAPTER 11: LANDSLIDE 

11.3.0 LANDSLIDE RISK ASSESSMENT 

11.3.1 IDENTIFYING LANDSLIDE HAZARDS 

3.1 Identifying Hazards — Requirement §201.6(c)(2)(i): 

The risk assessment shall include a description of the type, 
location, and extent of all natural hazards that can affect the 
jurisdiction. 

The plan shall include information on previous occurrences of 
hazard events and on the probability of future hazard events. 

 
andslides are defined as the rapid downward movement of rock, earth or artificial fill on a 
slope. Factors causing landslides include the rock strength and orientation of elements on 
the slope, erosion, weathering, high rainfall, steepness of slopes, and human activities 

such as the removal of vegetation and inappropriate grading. 

Landslide deposits and soil creep occur primarily on slopes in the western side of the city near 
Moore Creek Canyon. Deposits are also found in the upper portions of Arana Gulch and 
DeLaveaga Park and other isolated locations in the city. 

Landslides are prevalent upstream of the city’s drinking water intakes and affect production of 
potable water in many ways. Generally speaking, the impacts on drinking water production are 
the following: 

♦ Elevated, persistent turbidity which requires increased treatment or source
changes due the potential presence of pathogens in highly turbid water and
total suspended solids (i.e., sand).

♦ Collateral damage on infrastructure and increased maintenance costs as pumps
suffer sanding problems, basins fill with sand, pipelines burst from sediment
deposition and flow changes, etc.

The raw water delivery system is also vulnerable to the risk of landslide. Loch Lomond Reservoir 
and a significant amount of the raw water system infrastructure are located in the Santa Cruz 
Mountains, some in areas that have experienced landslides. Because of this placement, the greatest 
threat to the City of Santa Cruz from landslides is in the Santa Cruz Mountains.30 

Landslides occur in all U.S. states and territories. In a landslide, masses of rock, earth or debris 
move down a slope. Landslides may be small or large, slow or rapid. They are activated by: 

♦ Storms
♦ Earthquakes

L 
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♦ Volcanic eruptions
♦ Fires
♦ Alternate freezing and thawing
♦ Alternate wetting and drying
♦ Increase in slope steepness by erosion or human modification

Debris and mud flows are rivers of rock, earth, and other debris saturated with water. They 
develop when water rapidly accumulates in the ground during heavy rainfall or rapid snowmelt, 
changing the earth into a flowing river of mud or “slurry.” They can flow rapidly, striking with 
little or no warning at very high speeds. They also can travel several miles from their source, 
growing in size as they pick up trees, boulders, cars and other materials. 

Landslide problems can also be caused by land mismanagement, particularly in mountain, 
canyons, and coastal regions. In areas burned by forest and brush fires, a lower threshold of 
precipitation may initiate landslides. Land-use zoning, professional inspections and proper 
design can minimize many landslide, mudflow, and debris flow problems.31 

11.3.2 PROFILING LANDSLIDE HAZARD EVENTS 

A LOCATION 

Map Units 

 Mostly Landslide — Consists of 
mapped landslides, intervening areas 
typically narrower than 1,500 feet, and 
narrow borders around landslides; defined by 
drawing envelopes around groups of mapped 
landslides. 

 Many Landslides — Consists of 
mapped landslides and more extensive 
intervening areas than in ‘Mostly Landslide’; 
defined by excluding areas free of mapped 
landslides; outer boundaries are quadrangle 
and County limits to the areas in which this 
unit was defined. 

 Few Landslides — Contains few, if 
any, large mapped landslides, but locally 
contains scattered small landslides and 
questionably identified larger landslides; 
defined in most of the region by excluding 
groups of mapped landslides but defined 
directly in areas containing the ‘Many 
Landslides’ unit by drawing envelopes 
around areas free of mapped landslides. 

 Flat Land — Areas of gentle slope at 
low elevation that have little or no potential 
for the formation of slumps, translational 
slides, or earth flows except along stream 
banks and terrace margins; defined by the 
distribution of surficial deposits 

(Wentworth, 1997) 

Source: See information below Fig. 21 (left) 
[USGS, undated]

Figure 21 — Slides and earth flows in Santa Cruz County 
Summary Distribution of Slides and Earth Flows in Santa Cruz County

by Carl M. Wentworth, Scott E. Graham, Richard J. Pike, 
Gregg S. Beukelman, David W. Ramsey, and Andrew D. Barron 

https://pubs.usgs.gov/of/1997/of97-745/scrdl.html
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     Figure 22 — Potential slide threats to Santa Cruz Source: (see map legend) 
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B EXTENT: MAGNITUDE OR SEVERITY 

Landslides are a common occurrence in the Santa Cruz Mountains. Our intense winter storms, 
high rainfall amounts and steep terrain are all conducive to land sliding. Earthquake activity can 
add to the problem. The earthquake of 1906 set off dozens of large landslides in the Santa Cruz 
Mountains, some of which claimed human lives. The potential for loss of life and property is 
greater today due to the increase in population residing in areas of possible instability. However, 
new building and site design standards also reduce the risk for loss of life and property. 

Although nature-caused landslides are beyond control, most recent landslides in the Santa Cruz 
Mountains have been caused by a combination of human activity and natural factors. Human 
activities which act to further destabilize slopes are logging, woodland conversion, road building, 
housing construction and any activity which alters normal drainage patterns. Whether or not any 
of these activities will trigger land sliding depends on the existing natural conditions. Some soil 
and rock types are more prone to land sliding than others. Landowners should determine the 
inherent geologic stability of their property before beginning construction activities.32 

C PREVIOUS OCCURRENCES 

The City of Santa Cruz Water Department has property, access rights of way, and infrastructure 
located in areas susceptible to land sliding. 

The rainfall in winter 2017 was the cause of the most recent series of landslides and slope 
failures that resulted in leaks on several raw water transmission mains, culvert failures, and road 
failures. 

Historical Record of Severe Landslides of Santa Cruz 

January 1982 
Severe storms caused multiple landslides affecting water pipelines and access roads. One 
landslide along Love Creek, west of Loch Lomond Reservoir, killed ten people. While this 
landslide was not on City-owned property and did not affect City-owned facilities, it was and 
continues to be an indicator of the potential severity of landslide activity and the need for 
observation and/or mitigation. 

The City did experience less significant landsliding along the alignment of the Newell Creek 
pipeline north and south of Brackney Road, in Ben Lomond. To the south, a slide created a 
5-foot high scarp which encroached to within a few feet of the pipeline. Two other landslides 
along this alignment occurred north of Brackney Road creating 2–5-foot scarps that extended 
from the outside edge of the access road towards the river. 

Also associated with these storms were: 

 Two landslides along the Laguna Creek pipeline alignment downstream of
the trestle bridge crossing Laguna Creek; an 8-foot high scarp exposed and
undercut the pipeline and,
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 Smaller landslides also affected portions of the entrance and access roads
to Loch Lomond Reservoir and nine separate slides occurred around the
reservoir rim.

Loch Lomond East Bank Landslide 
There are two landslides located along the east bank of the City’s only raw water storage 
reservoir, Loch Lomond Reservoir. These landslides are referred to as the “ancient and recently 
active” landslides. The recently active landslide is contiguous with, and lies directly above the 
ancient landslide. 

While it is postulated that movement in the recently active landslide was initiated in 1971 or 
earlier, movement of the recently active landslide was actually observed in 1980 and again in 
1982. Formal study of the landslides began in 1980 with the installation of piezometers to 
quantify the recently active landslide, installation of tiltmeters in 1990 to observe movement in 
the recently active landslide, and the installation of inclinometers in 1992 to further the study of 
movement in both landslides. 

Monitoring data collected in the spring of 2006 indicated that the recently active landslide 
appeared to have reactivated movement in the ancient landslide; however, movement in the 
ancient landslide has not been noted since that one single event in the spring of 2006. 

The City continues to monitor the slide in accordance with various triggers including quarterly, 
after heavy rainfall events and following significant earthquakes. 

The El Niño Winter Storms of 1998 
The El Niño storms of 1998 caused multiple landslides affecting water pipelines and access 
roads. The area with the most damage occurred on the Laguna Creek Pipeline access road. The 
repair of the road required three retaining walls, grading and drainage at a cost of $525,000. 

East Zayante Road 
The City owns two parcels along East Zayante Road. Both parcels are subject to landsliding 
and/or debris flow due to various County and logging road cuts. In 2000, there was a debris flow 
from one of the locations onto the County Road. The City conducted a geotechnical paper study 
to provide initial recommendations on maintaining stable slopes. Due to the location, estimated 
probability of failure, and presumed damage in the event of a failure, the City has adopted an 
alternative that calls for periodic observations as opposed to a major structural repair. The latter 
alternative would be adopted should a significant change in conditions be noted. 

Brackney Slide 
This is an historic slide area through which the City’s raw water pipeline from Loch Lomond is 
aligned. In 2002, the City installed multiple wye fittings on each end of two slide areas to 
facilitate temporary pipeline bypass connections should the area(s) slide away. The City’s long-
term Capital Improvement Program specifies replacement of the entire pipeline beginning in 
2011/2012 and continuing to 2020 at a total projected cost of $13 million (2018–2020). 
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There is an additional $6.5 million allocated (in FY 2024 $1.5 million and FY 2025 $5 million) 
for additional replacement. Consideration will be given to realigning the pipeline to avoid 
historic slide areas. 

Graham Hill Water Treatment Plant 
One landslide occurred on the Graham Hill Water Treatment Plant property in April 2006. The 
slide was located entirely within an old fill wedge that was placed on the existing native slope. 
Repairs to this slide were completed in the fall of 2008. 

Multiple slides due to severe winter storms (2017) 
♦ Parkway Headwalk at Allerton Street

The headwall was overtopped during storm causing damage to road and erosion into the
downstream channel.

♦ Pasatiempo Creek Open Concrete Channel at Ocean Street and Plymouth Street
The Channel overflowed causing erosion under the channel and lifted the channel’s
bottom concrete slab causing major damage to structural integrity of channel.

♦ East Cliff at Alhambra
Storm induced slope failure adjacent to existing concrete sack wall.

♦ East Cliff at Third Street Stairs Slope
Storm caused erosion of slope adjacent to, and under, stairs. Erosion east of stairs is
impacting existing guard rail and sidewalk.

♦ Esmeralda Court
Impacted by enormous amount of spring water this winter. During storm events springs
surface through sidewalk and street paving section. Street has been spot repaired several
times to eliminate hazards associated with street heaving.

♦ Upper Park Road
Washout due to heavy rains. This road provides access to the City Emergency Operations
Center.

♦ West Cliff Drive Path
Washout due to heavy rains.

D PROBABILITY OF FUTURE EVENTS 

Many water system facilities are located in remote areas of Santa Cruz County. Facilities such as 
water diversions are at the water sources which are often located in remote hilly or mountainous 
areas. Pipelines carrying water from the sources to the treatment facilities traverse hillsides, 
slopes and steep rugged terrain, much of which is prone to landslides. 
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11.3.3 ASSESSING LANDSLIDE VULNERABILITY: OVERVIEW 

3.3 Assessing Vulnerability: part 2 Overview — 
Requirement §201.6(c)(2)(ii): 

The risk assessment shall include a description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this 
section. 

This description shall include an overall summary of each hazard 
and its impact on the community. 

Past experience has shown that the water system is very vulnerable to landslides. While there 
could be significant expense involved in replacing landslide damaged infrastructure, there is also 
the risk of water outages caused by landslide events. 

A OVERALL SUMMARY OF VULNERABILITY TO LANDSLIDE 

The urban center of Santa Cruz is unlikely to experience landslides although they do occur on 
steeper slopes within the City and can cause significant damage. However, the greatest 
vulnerability from landslide to the City of Santa Cruz is to the city water system. 

The majority of the water storage and infrastructure for delivering water to the community is 
outside the city limits in mountainous terrain. The storage facilities, pipelines and treatment 
plants are vulnerable to landslide and have experienced landslides in the past. 

11.3.4 ASSESSING VULNERABILITY: IDENTIFYING STRUCTURES 

3.4 Assessing Vulnerability: Identifying Structures — 
Requirement §201.6(c)(2)(ii)(A): 

The plan should describe vulnerability in terms of the types and 
numbers of existing and future buildings, infrastructure, and 
critical facilities located in the identified hazard area. 

Landslides threaten relatively few buildings and residences. The potential losses are to water 
storage, treatment and transport facilities and the impacts of these losses on the City of Santa 
Cruz water system consumers. 

A TYPES AND NUMBERS OF EXISTING BUILDINGS, FACILITIES 
AND INFRASTRUCTURE 

♦ Laguna Dam
♦ Laguna Pipeline (from dam to Highway 1)
♦ Liddell Spring
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♦ Liddell Pipeline (from spring box to Highway 1)
♦ Majors Dam
♦ Majors Pipeline (from dam to Highway 1)
♦ Coast Pipeline (Highway 1 to the Coast Pump Station)
♦ Loch Lomond Reservoir (impounded by Newell Creek Dam)
♦ Newell Creek Pipeline

(from Newell Creek Dam to the Graham Hill Water Treatment Plant)

11.3.5 ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

3.5 Assessing Vulnerability: Estimating Potential Losses — 
Requirement §201.6(c)(2)(ii)(B): 

The plan should describe vulnerability in terms of an estimate of 
the potential dollar losses to vulnerable structures identified in 
paragraph (c)(2)(i)(A) of this section and a description of the 
methodology used to prepare the estimate. 

Table 11-1 Landslide Potential Loss By Structure 

Facilities Location Costs 
Laguna Dam unknown 
Laguna Pipeline Dam to Highway 1 $350 per linear foot 
Liddell Pipeline Spring box to Highway 1 $350 per linear foot 
Majors Dam unknown 
Majors Pipeline Dam to Highway 1 $350 per linear foot 
Coast Pipeline Highway 1 to Coast Pump Station $520 per linear foot 
Loch Lomond Reservoir Santa Cruz Mountains unknown 
Newell Creek pipeline Dam to Graham Hill Water Treatment Plant $520 per linear foot 

B METHODOLOGY USED TO PREPARE ESTIMATE 

Valuation: 
Engineer’s Estimate 

Population: 
The entire community of Santa Cruz as well as surrounding water service areas is at risk if there 
is damage to the water supply. 
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11.3.6 ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

3.6 Assessing Vulnerability: Analyzing Development Trends — 
Requirement §201.6(c)(2)(ii)(C): 

The plan should describe vulnerability in terms of providing a 
general description of land uses and development trends within 
the community so that mitigation options can be considered in 
future land use decisions. 

A DESCRIPTION OF LAND-USES AND DEVELOPMENT TRENDS 

Santa Cruz is a compact urban City surrounded by mountains, greenbelt and the Pacific Ocean. 
The size of the water service area has remained constant over time due to a policy prohibiting 
water main extensions to unserved areas and the acquisition of open space lands which creates a 
greenbelt around the City that serves to inhibit urban sprawl. Accordingly, any growth and 
redevelopment that will occur in the future is expected to be concentrated within the confines of 
the existing service area boundary. 

Within the City of Santa Cruz, only a small amount of land remains undeveloped. Because of the 
relative scarcity of raw land, the majority of future growth in the area is likely to be achieved 
through redevelopment, remodeling, infill and increased density on underutilized land, along 
with new construction on the little amount of vacant land remaining. In other words, the service 
area has been fixed (not growing outward).33 

The City of Santa Cruz water system currently serves approximately 90,000 people and is 
anticipated to grow to 100,000 by 2030. This number does not include additional University 
growth.34 

The University of California at Santa Cruz has included significant growth numbers in its Long 
Range Development Plan (LRDP). While there is no specific mention of additional landslide 
hazards should there be the anticipated growth, the following excerpts from the LRDP do discuss 
issues related to topography, earthquake and liquefaction and new development. It also notes that 
additional environmental review would precede new development. 

From the LRDP (page 35) 
Topography 

Topography is a determining factor in the development of the UC Santa Cruz campus. It 
presents a clear structure that creates the drama of the landscape and directs past and 
future campus development. From the main entrance at the south, the land elevation rises 
nearly 900 feet to the far north end of the campus in a series of stepped terraces. Several 
drainages have scoured ravines down the slope, which divide the central and south 
campus into three zones in the east/west direction. In places at Moore Creek, Jordan 
Gulch, and Cave Gulch, these ravines are as much as 70 feet deep and 350 feet wide. The 

http://lrdp.ucsc.edu/
http://lrdp.ucsc.edu/
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combination of the terraced land and the ravines make the campus setting unique and 
poses particular challenges for circulation and siting of development. 

and, (page 37) 

Although campus bedrock is highly faulted, there is no evidence that these faults have 
been active since Holocene times (within the last 10,000 years). Earthquake fault rupture 
and soil liquefaction are not considered campus geologic hazards. (Emphasis added). 

and, (page 68) 

CAMPUS RESOURCE LAND (CRL) 

The 1988 LRDP assigned approximately 471 acres of undeveloped land located in the 
northern part of the campus to this land-use category. The 2005 LRDP land-use plan 
designates 335 acres of undeveloped land, mainly located in the far north campus and 
areas in the coastal zone west of Empire Grade and west of Porter College, to this land-
use category. This land-use designation is assigned to lands that are not planned for 
development under the 2005 LRDP. It is envisioned that these lands would be maintained 
in their natural state to serve as long-term reserve lands for future use. In the event that 
the campus determines during the term of the 2005 LRDP that it needs to develop some 
portion of this land, it will conduct additional environmental review and will seek an 
LRDP amendment. (Emphasis added). 

11.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides the 
jurisdiction’s blueprint for reducing the potential losses identified 
in the risk assessment, based on existing authorities, policies, 
programs and resources, and its ability to expand on and improve 
these existing tools. 

11.4.1 MITIGATION GOALS 

4.1 Local Hazard Mitigation Goals — 
Requirement §201.6(c)(3)(i): 

The hazard mitigation strategy shall include a description of 
mitigation goals to reduce or avoid long-term vulnerabilities to the 
identified hazards. 
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Landslide Goals: 
Landslide 1 — Avoid or reduce the potential for life loss, injury, property and economic 

damage from landslide hazards. 
Landslide 2 — Protect the Santa Cruz water system and infrastructure from landslides 

including improvement in water system redundancy planning for 
continuous service. 

11.4.2 IDENTIFICATION AND ANALYSIS OF MITIGATION ACTIONS 

4.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(3)(ii): 

The mitigation strategy shall include a section that identifies and 
analyzes a comprehensive range of specific mitigation actions and 
projects being considered to reduce the effects of each hazard, with 
particular emphasis on new and existing buildings and 
infrastructure. 

Landslide Mitigation Actions: 
♦ Protect Water System infrastructure through landslide monitoring (A-13)

The Landslides Hazard Program35 
The enormous damages from landslides can be reduced. The primary objective of the National 
Landslide Hazards Program (LHP) is to reduce long-term losses from these hazards by improving 
our understanding of the causes of ground failure and suggesting mitigation strategies. 

The LHP has operated since the mid-1970s in gathering information, conducting research, 
responding to emergencies and disasters and producing scientific reports and other products for a 
broadly based user community. The LHP publishes results of its investigations in various outlets 
for use by geologists and engineers in government, by those in academia and in private practice, 
by planners and decision makers from governmental entities at all levels, and the general public. 

The results of these efforts have led to significant improvements in understanding the nature and 
scope of ground-failure problems nationally and worldwide. Such improvements are central to 
the role of the program because opportunities remain for fundamental advances in understanding 
that promise to save lives and dollars. 

Hazard Mitigation Monitoring 

The Water Department monitors the Loch Lomond East Bank Landslide quarterly as well as after 
significant rain or earthquake events through a set of 5 inclinometers and 10 piezometers. 

After monitoring Loch Lomond East Bank Landslide for twenty years, and noting that the 
likelihood is low that the “recently active landslide” will suddenly slide into the reservoir with 
enough energy to generate a wave of sufficient amplitude to overtop Loch Lomond Dam, the 

https://landslides.usgs.gov/
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Water Department evaluated the current monitoring program in fall of 2012. The evaluation 
determined that the department will continue monitoring the ancient landslide only, which is 
located above the more recently active landslide. Monitoring data collected in the spring of 2006 
indicated possible movement in the ancient landslide; however, movement in the ancient 
landslide has not been noted since that one single event in the spring of 2006. 

Due to the significant monetary and environmental expense to relocate water system facilities 
and the uncertainty of specific locations affected by slide events, the Water Department’s strategy 
for minimizing loss of water service due to a slide event is to improve water system redundancy. 
By developing multiple water sources, treatment facilities, and storage facilities, the risk of total 
outages is reduced due to loss of a facility. 

The Water Department has installed wye valves on each side of the Brackney Slide to facilitate 
installation of temporary pipe in the event of a slide. The Water Department’s Long Term Capital 
Improvement Program calls for improvements in storage tank redundancy, replacement of 
pipelines and additional water supply augmentation over the next 10 years. 

CLIMATE ADAPTATION CONSIDERATIONS 

Landslides were not called out specifically as a climate change related vulnerability in the 2011 
Climate Adaptation Plan. However, in the 2017 Climate Action Plan Update, landslides are — 
including as a vulnerability — since protecting the city water system infrastructure from erosion 
and landslides is noted in many of the 2011 Plan’s high priority action items. Furthermore, 
increases in storm intensity and duration, a potential impact from climate change, may 
exacerbate the potential for landslides. 
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CHAPTER 12: MULTI-HAZARD SUMMARY 
 

ny of the hazards that threaten Santa Cruz could happen in combination with another 
hazard. In fact, there is a high likelihood that a major earthquake on the San Andreas or 
other faults would unleash secondary hazards that could be as disastrous to Santa Cruz as 

the earthquake itself. An unforgettable reference point for the Bay Area is the devastating fire in 
1906 that burned down San Francisco, causing significantly more destruction than the 
earthquake that sparked it. 

Earthquakes have started fires or caused other, secondary disasters throughout history. Within the 
recent past, one example is the 1995 Kobe, Japan earthquake. Another is the March 2011 
Japanese earthquake resulting in a devastating tsunami and nuclear facility crisis. Earthquake 
shaking can start fires in numerous ways, such as tipping over appliances with pilot lights or 
damaging electrical equipment leading to sparks. Ruptured gas lines, both underground and 
where they connect to houses, or spilled flammable chemicals can cause post-earthquake fires to 
spread quickly. Efforts to fight fires after an earthquake are often severely hampered by non-
functional water systems, damaged electrical systems that are needed to provide energy to pump 
water, or roads blocked by debris or landslides. These problems coincide with fire personnel 
being required for search and rescue activities and other disaster response activities. 

Santa Cruz has experienced landslides during earthquakes and recent (2017) severe storms. 
These may be repeated occurrences, particularly if the earthquake occurs during rainy winter 
months. Small aftershocks could continue to cause slides for weeks after a quake, blocking roads 
and damaging homes. In addition, the next earthquake may cause significant damage to the city’s 
water supply, located in a mountainous slide prone areas, and storm drain systems. 

Although the risk is very low, an earthquake has the potential to cause dam failure. Breaks in the 
dams, levees and stream culverts could lead to catastrophic flooding in areas that have not seen 
floodwaters previously. 

Drought increases the risk of wildfires, and wildfires increase the risk of landslide and flood. 
When all supporting vegetation is burned away, hills become destabilized and prone to erosion. 
The charred surface of the earth becomes hard and absorbs less water during rainfall, leading to 
increased runoff resulting in more rapid coastal erosion. 

Many mitigation activities reduce risk from more than one hazard. However, there are some 
mitigation activities that reduce risk from one possible threat while increasing it from another. 
One example is placing utility lines underground. While underground utilities are less damaged 
by a major fire than those above ground, in an earthquake, underground utilities in areas prone to 
landslides or liquefaction are susceptible to damage and are more costly and time-consuming to 
repair than above ground utilities. Another example of mitigation with positive and negative 
impacts is vegetation removal for wildfire risk reduction. Trees and other established plants play 
a key role in securing hillsides and reducing landslide risk. They reduce erosion and slow rain 
runoff time, thus reducing flood peaks. 

It is important to remember all of the implications of any risk reduction steps when planning 
mitigation activities. 

A 
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PART 4 — MITIGATION STRATEGY 

Mitigation Strategy 

♦ Goals
♦ Objectives
♦ Actions
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CHAPTER 13: MITIGATION STRATEGY 

4.4.0 MITIGATION STRATEGY 

4.0 Mitigation Strategy: — Requirement §201.6(c)(3): 

The plan shall include a mitigation strategy that provides the 
jurisdiction’s blueprint for reducing the potential losses identified 
in the risk assessment, based on existing authorities, policies, 
programs and resources, and its ability to expand on and improve 
these existing tools. 

 
he City of Santa Cruz endeavors to be a disaster-resistant community that can survive and 
recover from a disaster 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 maintain and improve infrastructure, community safety and emergency preparedness. 
This Local Hazard Mitigation Plan is a part of this effort. 

The City of Santa Cruz has developed a range of policies and programs to act as a “blueprint” for 
the hazard mitigation strategy. Strategies include “everyday operations” that also contribute to 
reducing the impact of future hazards as well as specific hazard mitigation projects. While City 
efforts are focused on evaluation and improvement of City-owned structures, particularly those 
identified as critical facilities, the plan also encourages the establishment of standards to 
encourage private property owners to upgrade the hazard resistance of their own properties. And, 
the City is actively engaged with other local and regional organizations to collaboratively work 
towards mitigation actions that meet the City of Santa Cruz’ objective of being a disaster 
resistant community while striving to preserve the quality of its natural and built environments. 

This plan focuses on mitigation goals and actions, meaning activities that occur prior to a hazard 
event that reduce or avoid damage when disasters strike. Damage prevention includes structural 
improvements to existing buildings, land use decisions that will minimize damage and ongoing 
programs such as vegetation reduction in wildland/urban interface areas. 

This plan does not include emergency response activities. The City of Santa Cruz has an 
Emergency Operations Plan (EOP) that details the City’s concept of operations in response to 
disasters. The EOP outlines how information and resources are coordinated for disasters or threat 
of disasters. The City’s Emergency Operations staff (OES/Analyst) endeavors to conduct annual 
trainings, tabletop exercises and other drills and trainings that support the preparedness and 
response capabilities of City staff as well as the readiness of the Emergency Operations Center. 
Information updates and tabletop discussions are conducted to clarify staff roles and 
responsibilities in the EOC, in the Department Operations Centers (DOCs) and in the field to help 
protect people and property. This EOP is attached as Appendix O. 

T 

http://www.cityofsantacruz.com/home/showdocument?id=34608
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GOALS 

Goals are general guidelines that explain what is to be achieved. They are usually broad-based, 
policy-type statements, long-term and represent global visions. Goals help define the benefits 
that the plan is trying to achieve. The success of the LHMP, once implemented, should be 
measured by the degree to which its goals have been met and the actual, resulting benefits in 
terms of hazard mitigation that occurs. 

The original and subsequent LHMP Project Teams (2007, 2012) held several meetings to review 
the identified risks and developed goals, objectives and actions based on the most recent risk 
assessments. Goals which provided the greatest benefit in hazard reduction were identified as 
primary goals. This plan update continues the collaborative effort of city staff and key 
stakeholders that have reviewed the plan. 

Goals specifically related to each identified potential hazard are presented under each hazard 
heading. 

The Local Hazard Mitigation Plan has four primary mitigation goals: 

1. Avoid or reduce the potential for life loss, injury and economic damage to
Santa Cruz residents from hazard events;

2. Increase the ability of city government to serve the community during and
after hazard events;

3. Protect the unique character, scenic beauty and values in the natural and built
environment from being compromised by hazard events;

4. Encourage mitigation activities to increase the disaster resilience of
institutions, private companies and systems essential to a functioning City of
Santa Cruz.

OBJECTIVES 

The LHMP team selected the objectives listed below to meet multiple goals. They remain as the 
goals of this 2018–2023 Plan Update. The objectives serve as a stand-alone measurement of a 
mitigation action rather than as a subset of a goal. Achievement of the objectives is a measure of 
the effectiveness of a mitigation strategy. The objectives are also used to help establish priorities. 

Objectives are defined as short-term aims which, when combined, form a course of action to 
meet a goal. Unlike goals, objectives are specific and measurable. 

The Local Hazard Mitigation Team identified this list of objectives: 
1. Consider the impacts of hazards on future land use decisions in the city by

coordinating with other planning mechanisms including the General Plan and
land use code development.

2. Protect and sustain reliable local emergency operations and communication
facilities during and after disaster.
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3. Develop new, or enhance existing, early warning response systems
4. Seek to enhance emergency response capabilities through improvements to

infrastructure and City programs
5. Seek mitigation projects that provide the highest degree of hazard protection

at the least cost
6. Seek to update information on hazards, vulnerabilities, and mitigation

measures by coordinating planning efforts and creating partnerships with
appropriate local, county, state, and federal agencies

7. Seek to implement codes, standards, and policies that will protect life,
property and quality of life including environmental, historic and cultural
resources from the impacts of hazards within the City of Santa Cruz

8. Educate the community on preparedness for, and mitigation of, potential
impacts of hazards to the City of Santa Cruz

9. Encourage retrofit, purchase, or relocation of structures in high hazard areas,
including those known to be repetitively damaged

Identification and Analysis of Mitigation Actions 

IDENTIFICATION OF ACTIONS 

The local hazard mitigation goals are enumerated above. In support of those goals, the City of 
Santa Cruz has identified a number of hazard mitigation actions. During the development of the 
original LHMP, this set of actions was developed through an inclusive community process. The 
LHMP team, with input from the General Plan Update, Emergency Operations Plan, Capital 
Improvement Program, Urban Water Management Plan as well as other agencies, UCSC 
representatives and community members, has selected the following actions as the most 
beneficial for the City of Santa Cruz. These actions represent the highest priority mitigation 
actions identified for each hazard or for a multi-hazard event. 

These mitigation actions have proven effective in reducing or eliminating hazard risk. Each of 
these actions directly meets an objective or goal listed in the City of Santa Cruz Local Hazard 
Mitigation Strategy. These actions are not meant to be exhaustive but rather to inspire thought 
and provide each department of the City of Santa Cruz with a role in hazard mitigation and a 
baseline of actions backed by a planning process, consistent with the goals and objectives and 
within the capabilities of the City. City departments were not bound to the list of alternatives 
presented. They were given the opportunity to edit the list. Actions not included in the action 
plan were eliminated based on the following: 

♦ Action is currently outside the scope of the defined priority rankings
♦ City’s jurisdiction is not vulnerable to the hazard
♦ Action has already been implemented
♦ Estimated cost exceeded estimated benefit
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Prioritization of Actions 

The list below summarizes all of the identified actions, identifies the hazard(s) each one 
addresses, and indicates the assigned priority level of the action. The actions were prioritized in 
the same way that they were identified. The team leaders proposed an initial prioritization 
system, dividing the actions into categories of Very High Priority, High Priority, and Important. 

City staff, Council members, commission(s) and community members were given an opportunity 
to review these categorizations. 

Many factors were considered when assigning priorities. First, only those actions with strong 
community support were given Very High or High priority ratings. Second, addressing those 
hazards presenting the highest risk to Santa Cruz was given priority. The loss estimates in this 
Plan show that earthquakes, floods and tsunamis have the most potential to cause great economic 
and human losses. Water is essential to the survival of the City so drought and threats to the 
water system were also ranked as High or Very High priority. Finally, availability of funding 
(identified in the Capital Improvement Program or other source) was a determining factor in 
priority determination. 

Section 201.c.3.iii of Title 44 of the Code of Federal Regulations requires that an action plan 
describe how actions identified were prioritized. The planning team has developed a 
prioritization methodology for the action plan that meets the needs of the City while at the same 
time meeting the requirements of Section 201.6 of Title 44 of the Code of Federal Regulations. 
The mitigation strategies identified were prioritized according to the criteria defined below. 

Very High Priority 
♦ A project that meets multiple plan objectives
♦ Benefits exceed cost
♦ Has strong community support
♦ Addresses those hazards presenting the highest risk exposure to life and

property and the environment
♦ Funds are identified or potentially available
♦ Project can be completed in one to five years once project is funded

High Priority 
♦ Project meets at least one plan objective
♦ Benefits exceed costs
♦ Funding has not been secured
♦ Project can be completed in one to five years once project is funded

Important 
♦ Project mitigates the risk of a hazard
♦ Benefits exceed costs
♦ Funding has not been identified and/or timeline for completion is

considered long-term (five to ten years)
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A formal cost benefit analysis has not been done. However, in reviewing the mitigation actions 
proposed, the costs and benefits of each action were considered under the following rating: 

Funding Considerations — Cost ratings 

High 
Existing funding levels are not adequate to cover the costs of the proposed project 
and would require an increase in revenue through an alternative source (for 
example, bonds, grants, and fee increases) to implement. 

Medium 
The project could be implemented with existing funding but would require a  
re-apportionment of the budget or a budget amendment, or the cost of the project 
would have to be spread over multiple years. 

Low The project could be funded under the existing budget. The project is part of, or can 
be part of, an existing, ongoing program. 

Benefit ratings 

High Project will have an immediate impact on the reduction of risk exposure to life 
and property 

Medium 
Project will have a long-term impact on the reduction of risk exposure to life  
and property or project will provide an immediate reduction in the risk exposure to 
property 

Low Long-term benefits of the project are difficult to quantify in the short term 

In recent years, and in response to the 1989 Loma Prieta Earthquake, the City of Santa Cruz has 
made significant progress through efforts to reduce risk in public buildings, fire stations, major 
municipal facilities and public schools. This  updated plan will continue these efforts and expand 
upon them throughout the community. These efforts will protect future generations from the 
devastation of natural hazards experienced by the residents of Santa Cruz in the past. 

The City will pursue the implementation of these actions to meet the goals set out above. The 
Very High and High priority actions will be conducted actively as funding becomes available. 
The following Action lists have been updated (2018).  

Revisions to these following Mitigation Actions (i.e., changes from prior versions) are shown in 
red, bold font. 

Items that are continued from the prior LHMP are noted as “ongoing.” Changes indicate either 
new actions, updates to department responsibility, or other changes to action planning and 
progress. 
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A = Very High Priority Action 

Action Hazard Department Timeline 

A-1 

Establish pre-event planning for post-
disaster recovery as an integral element of 
the Emergency Operations Plan of the City 
Council and each of the City departments 
including ongoing staff training 

Multi-
hazard 

Emergency 
Operations; 
All City 
Departments 

ongoing 

A-2 

Coordinate preparedness efforts with Santa 
Cruz County Office of Emergency Services, 
UCSC and other cities and agencies in the 
region 

Multi-
hazard 

Emergency 
Operations ongoing 

A-3 

Educate and inform the community about 
emergency preparedness options in the 
event of a hazard event; including meeting 
the guidelines and becoming recognized 
as a Tsunami Ready community 

Multi-
hazard 

Emergency 
Operations; 
Public 
Information 
Officer(s) 

ongoing 

A-4 

Ensure completeness and availability of 
identified emergency supplies such as water 
main repair parts, road clearing equipment, 
sandbags, medical and communications 
equipment 

Multi-
hazard 

Emergency 
Operations; 
Water; Public 
Works; Fire; 
Planning and 
Building 

ongoing 

A-5 

Enhance cellular services to critical 
facilities. Add repeaters as needed to 
enhance cellular services to critical 
facilities 

Multi-
hazard 

Emergency 
Operations ongoing 

A-6 

Encourage mitigation activities to increase 
the disaster resilience of institutions, private 
companies and systems essential to a 
functioning Santa Cruz 

Multi-
hazard 

Planning and 
Building; 
Emergency 
Operations 

ongoing 

A-7 

Continue cooperative/merged fire protection 
agreements with UCSC, the County fire 
districts and the California Department of 
Forestry 

Wildfire 
Fire; City 
Manager; 
[UCSC] 

ongoing 

A-8 

Increase efforts to reduce fire risk in 
existing development and in wildland/urban 
interface areas particularly steep canyons 
and arroyos through improved vegetation 
management and appropriate code 
enforcement 

Wildfire 

Fire; 
Water; 
Planning and 
Building 

ongoing 

A-9 Review open space land use to reduce 
incidence of human caused wildfire Wildfire 

Fire; 
Parks and 
Recreation; 
Police; Public 
Works 

ongoing 

http://www.tsunamiready.noaa.gov/
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Action Hazard Department Timeline 

A-10 
Require upgrade of sewer, water and other 
infrastructure to withstand seismic shaking 
and differential settlement 

Earthquake 

Public Works; 
Planning and 
Building; 
Water 

ongoing 

A-11 

Reduce near term drought shortages 
through water conservation and 
curtailment of water use. Reduce impacts 
of drought-related water shortages 
through increased water conservation 
activities and, if necessary, 
implementation of Water Shortage 
Contingency Plan 

Drought Water ongoing 

A-12 

Provide a reliable water supply that 
meets long term needs while insuring 
protection of public health and safety in 
the form of seawater desalination facility. 
Provide significant improvement to the 
sufficiency and reliability of the Santa Cruz 
water supply by 2025 though passive or 
active recharge of regional aquifers 

Drought Water 3–5 years 

A-13 

Protect water system infrastructure and 
reservoir from landslides and other 
failure— landslide monitoring and 
stabilization 

Landslide Water ongoing 

A-14 Reduce risk of damage to water system 
infrastructure along San Lorenzo River Flood Water ongoing 

B = High Priority Action 

Action Hazard Department Timeline 

B-1 
Periodically review structural integrity of 
bridges connecting the City’s transportation 
routes 

Multi-
hazard 

Public Works; 
[Caltrans] ongoing 

B-2 Protect and preserve coastline and 
infrastructure through permit review 

Coastal 
Erosion 

Public Works; 
Planning and 
Building 

ongoing 

B-3 
Protect and preserve coastline and 
infrastructure through coastal restoration 
efforts — West Cliff Drive 

Coastal 
Erosion 

Public Works; 
Parks and 
Recreation 

ongoing 
dependent 
on funds 
and as 
emergencies 
happen 
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Action Hazard Department Timeline 

B-4 
Ensure early warning system for evacuation 
of areas susceptible to natural flooding, 
tsunami inundation, seiches or dam failure. 

Flood; 
Tsunami 

Emergency 
Operations; 
Police; Fire; 
Water 

ongoing 

B-5 Regulate development in floodplains and 
increase public awareness of flood hazards 

Flood; 
Tsunami 

Planning and 
Building; 
Public Works 

ongoing 

B-6 

Encourage property owners, potential buyers 
and residents living in floodplains and coastal 
inundation areas to participate in Federal 
Flood Insurance Program 

Flood; 
Tsunami 

Planning and 
Building ongoing 

B-7 Reduce flooding hazards potential flood areas 
along Branciforte and Carbonera Creeks. Flood Public Works ongoing 

B-8 
Rehabilitate and add to the City’s storm drain 
system to reduce local flooding caused by 
inadequate storm drainage 

Flood Public Works ongoing 

B-9 

Continue programs that promote installation, 
inspection, and testing of built-in fire 
extinguishing and early warning alarm 
systems 

Wildfire 
Fire; 
Planning and 
Building 

ongoing 

B-10 
Abate hazardous conditions when identified 
and create programs that are proactive not 
reactive 

Wildfire 

Fire; 
Parks and 
Recreation; 
Police 

ongoing 

B-11 

Dam monitoring — conduct monthly 
piezometer monitoring at Newell Creek 
Dam. 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. 

Dam 
Failure 

Water; 
[outside 
agencies] 

ongoing 

B-12 Flood control maintenance on San Lorenzo 
River Flood Public Works ongoing 

C = Important Action 

Action Hazard Department Timeline 

C-1 

Encourage and support the protection of 
cultural, historic and architecturally 
significant structures to preserve 
neighborhood and community character 

Multi-
hazard 

Planning and 
Building; 
Parks and 
Recreation 

ongoing 
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Action Hazard Department Timeline 

C-2 Update and enhance GIS systems and 
mapping for all hazards in the City 

Multi-
hazard 

Information 
Technology; 
Economic 
Development 

1–2 years 

C-3 
Appraise City-owned, information 
technology infrastructure for critical 
facilities 

Multi-
hazard 

Information 
Technology; 
Economic 
Development 

2–3 years 

C-4 

Discourage locating public facilities (other 
than those associated with open space uses) 
and above-ground utilities in high fire 
hazard areas 

Wildfire 
Fire; 
Planning and 
Building 

ongoing 

C-5 Identify potential funding mechanisms to 
obtain fuel reduction grants Wildfire Fire 5–7 years 

C-6 

Continue programs to promote fire safety 
prevention programs for the schools, high 
occupancy institutional uses and 
commercial industrial  

Wildfire Fire ongoing 

C-7 Global warming Climate Change Multi-
hazard 

Planning;
City Manager ongoing

C-8 

Complete the ongoing efforts to retrofit all 
remaining non-complying unreinforced 
masonry buildings during repair or 
alteration including risk reduction from 
lateral spreading 

Earthquake Planning and 
Building ongoing 

C-9 

Working with appropriate agencies, upgrade 
the structural safety of all existing 
emergency use and critical structures, such 
as medical facilities, schools, police and fire 
stations and emergency response centers as 
necessary and appropriate 

Multi-
hazard 

Planning and 
Building 5–7 years 

C-10 Flood control maintenance on San 
Lorenzo River (see B-12) Flood Public 

Works ongoing 

All of the above mitigation actions identified by the City of Santa Cruz are presented below with 
suggestions for implementation, identification of lead departments in the City, preliminary 
estimates of resources required and timelines. These have been reviewed and updated (2018). 
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Very High Priority Actions 
A-1 Hazard event planning 

Proposed Activities 
Establish pre-event planning for post-disaster recovery as an integral 
element of the Emergency Operations Plan in all City departments 
including ongoing training. 

Hazard All 
Environ Concerns None 
Lead Department Emergency Operations/Fire; Operational Departments 
Timeline Ongoing 
Resources Required Unknown staff time 
Funding Source Regular staff salaries 
Priority Very high 
A-2 Emergency preparedness coordination 

Proposed Activities Coordinate preparedness efforts with Santa Cruz County Office of 
Emergency Services, UCSC, and other cities and agencies in the region 

Hazard All 
Environ Concerns None 
Lead Department Emergency Operations/Fire; City Manager’s Office 
Timeline Ongoing 
Resources Required Unknown staff time 
Funding Source Regular staff salaries 
Priority Very high 
A-3 Community emergency preparation education 

Proposed Activities Educate and inform the community about emergency preparedness 
options for hazard events 

Hazard All 
Environ Concerns None 
Lead Department Emergency Operations/Fire 
Timeline Ongoing 
Resources Required Staff time, materials production; website page development; social media 
Funding Source Staff salary 
Priority Very high 
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Very High Priority Actions 
A-4 Emergency supply preparedness 

Proposed Activities 
Ensure completeness and availability of identified emergency supplies 
such as water main repair parts, generators, pumps, sandbags, road 
clearing, medical and communications equipment 

Hazard All 
Environ Concerns None 
Lead Department Emergency Operations/Fire; Operational Departments 
Timeline Ongoing 
Resources Required Significant funds required to stock supplies 
Funding Source Water Fund, General Fund, some unidentified outside funding 
Priority Very high 
A-5 Cellular services 

Proposed Activities Enhance cellular service to critical facilities. Add repeaters when 
needed to enhance cellular service to critical facilities 

Hazard All 
Environ Concerns Community concerns re: placement of cell towers 
Lead Department Emergency Operations/Fire; Information Technology 
Timeline Ongoing acquisition as needed 
Resources Required Outside funding — mutual aid during hazard events 
Funding Source General Fund — unidentified grants 
Priority Very high 
A-6 Encourage disaster resilience 

Proposed Activities 
Encourage mitigation activities to increase the disaster resilience of 
institutions, private companies and systems essential to a functioning 
Santa Cruz through public outreach efforts and regulatory requirements. 

Hazard Multi-Hazard 
Environ Concerns Economic disruption 
Lead Department Planning and Building 
Timeline Ongoing 
Resources Required Unknown staff time for public outreach 
Funding Source Permit fees and unidentified grant funds 
Priority Very high 
A-7 Maintain cooperative agreements 

Proposed Activities Continue cooperative fire protection agreements with UCSC, the County 
fire districts and the California Department of Forestry 

Hazard Wildfire 
Environ Concerns None 
Lead Department Fire 
Timeline Ongoing 
Resources Required Minimal administrative staff time 
Funding Source General Fund — regular staff 
Priority Very high 
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Very High Priority Actions 
A-8 Vegetation management 

Proposed Activities 
Increase efforts to reduce fire risk in wildland/urban interface; 
particularly steep canyons and arroyos through improved vegetation 
management and appropriate code enforcement 

Hazard Wildfire 
Environ Concerns Vegetation Management Plan approval 
Lead Department Fire; Parks and Recreation; Water 
Timeline Ongoing 
Resources Required Staff time; outside consultant services — funding 
Funding Source Staff budget and unidentified outside grants 
Priority Very high 
A-9 Open space monitoring 

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

Hazard Fire 
Environ Concerns Vegetation Management Plan approval 
Lead Department Fire; Parks and Recreation; Public Works; Police 
Timeline Ongoing 
Resources Required Additional assigned staff in all relevant departments 
Funding Source Staff budget and unidentified outside funding required 
Priority Very high 
A-10 Upgrade infrastructure for seismic shaking 

Proposed Activities Require upgrade of sewer, water and other infrastructure to withstand 
seismic shaking and differential settlement 

Hazard Earthquake 
Environ Concerns None 
Lead Department Planning and Building; Public Works; Water 
Timeline Ongoing based on current standards 
Resources Required Staff time and unknown funds 
Funding Source State and federal grants, General Fund, building fees 
Priority Very high 
A-11 Conservation and Curtailment 

Proposed Activities 

Reduce near term drought shortages through conservation and 
curtailment of water use. Reduce impacts of drought-related water 
shortages through increased water conservation activities and, if 
necessary, implementation of Water Shortage Contingency Plan. 

Hazard Drought 
Environ Concerns None 
Lead Department Water 
Timeline Ongoing through 2020 2035 
Resources Required $500,000 per year 
Funding Source Water Fund; Water System Development Fees Fund 
Priority Very high 
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Very High Priority Actions 
A-12 Desalination facility Water Supply Reliability 

Proposed Activities 

Provide a reliable water supply that meets long term needs while 
insuring protection of public health and safety in the form of a 
seawater desalination facility. Provide significant improvement to 
the sufficiency and reliability of the Santa Cruz water supply by 
2025 though passive or active recharge of regional aquifers. 

Hazard Drought 

Environ Concerns Marine impacts, energy consumption, growth inducement. Water 
quality 

Lead Department 
Water — in conjunction with Scotts Valley Water District, Soquel 
Creek Water District, Santa Cruz Mid-County Groundwater Agency 
and Santa Margarita Groundwater Basin Advisory Committee 

Timeline Estimated time to be operational 2012–2014 2025 (tentative 2020 
decision point) 

Resources Required Over $60 $100 million; external funding required, grants and bond 
financing 

Funding Source 
Water Fund; Water System Development Fees Fund; 3–5 FTE City staff 
plus team of outside technical consultants (engineering and 
environmental) 

Priority Very high 

A-13 Protect water system infrastructure. Rehabilitate/replace water 
system infrastructure 

Proposed Activities 
Protect water system infrastructure and reservoir from landslides and 
other failure through water system — landslide monitoring and slope 
stabilization 

Hazard Landslide, earthquake, liquefaction, flooding 
Environ Concerns Geologic and hydrologic 
Lead Department Water 
Timeline Ongoing 

Resources Required 
External funding required; from $0.5–$2.0 $5–$10 million per year; 1.5 
FTE City staff plus outside consultants (geologists, geotechnical and 
civil engineers, environmental) 

Funding Source Grants, Water Fund and Water System Development Fees Fund 
Priority Very high 



Chapter 13: Mitigation Strategy 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 155 

Very High Priority Actions 
A-14 Rehabilitate/replace water system infrastructure 

Proposed Activities Reduce risk of damage to water system infrastructure along 
San Lorenzo River 

Hazard Flood 
Environ Concerns Hydrologic 
Lead Department Water 
Timeline Ongoing 

Resources Required External funding required; from $500K to $3 million per project; 
City staff plus outside consultants  

Funding Source Grants, Water Fund and Water System Development Fees Fund 
Priority Very high 

High Priority Actions 
B-1 Bridge integrity check 

Proposed Activities Periodically review structural integrity of bridges connecting the cCity’s 
transportation routes 

Hazard Flood, Earthquake, Tsunami, Dam failure, Multi-hazard 
Environ Concerns None 
Lead Department Public Works; Inspections done by Caltrans 
Timeline Every two years 
Resources Required Some City staff time 
Funding Source Caltrans funding 
Priority High 
B-2 Protect and preserve coastline 

Proposed Activities Protect and preserve coastline and existing infrastructure through permit 
review 

Hazard Coastal erosion 

Environ Concerns Coastal Commission review and some community concerns regarding 
alteration of coastline 

Lead Department Planning and Building 
Timeline Ongoing 
Resources Required Staff time 
Funding Source Permit fees 
Priority High 
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High Priority Actions 
B-3 Protect coastline and infrastructure 

Proposed Activities Protect and preserve coastline and infrastructure through coastal 
restoration efforts 

Hazard Coastal erosion 

Environ Concerns Coastal Commission review and some community concerns regarding 
alteration of coastline 

Lead Department Public Works; Parks and Recreation 
Timeline Ongoing and event driven 
Resources Required Staff time 
Funding Source FEMA, Federal Highway Funds, General Fund 
Priority High 
B-4 Flood/Tsunami warning system 

Proposed Activities Ensure early warning system for evacuation of areas at risk for flooding, 
tsunami inundation, seiches or dam failure 

Hazard Tsunami, Flood, Dam failure, Multi hazard 
Environ Concerns None 
Lead Department Emergency Operations/Fire/OES; Police; Water 
Timeline Under development [2018] 
Resources Required Staff time; coordination with county and other municipalities 
Funding Source City General Fund 
Priority High 
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High Priority Actions 
B-5 Regulate floodplain development 

Proposed Activities Regulate development in floodplains and increase public awareness of 
flood hazards 

Hazard Floods 

Environ Concerns Flood inundation resulting in failed building and infrastructure, 
contamination, loss of businesses, homes and life. 

Lead Department Planning and Building 
Timeline Ongoing 

Resources Required Staff time; currently monitored between Planning and Building and 
Economic Development Departments 

Funding Source General Fund 
Priority High 
B-6 Federal Flood Insurance Program (FIP) participation 

Proposed Activities 
Encourage property owners, potential buyers, and residents living in 
floodplains and coastal inundation areas to participate in the Federal 
Flood Insurance Program 

Hazard Flood and tsunami 

Environ Concerns Flood inundation resulting in failed building and infrastructure, 
contamination, loss of businesses, homes and life. 

Lead Department Planning and Building 

Timeline Ongoing; current regulations have been updated to bring local 
ordinances into compliance with federal regulations 

Resources Required Staff time 
Funding Source None 
Priority High 
B-7 Reduce creek flooding 

Proposed Activities Reduce flooding hazard potential along creeks through implementation 
of Citywide Creeks and Wetlands Management Plan 

Hazard Flood 
Environ Concerns Land use issues 
Lead Department Planning and Building 
Timeline Ongoing 
Resources Required Staff time and funds 
Funding Source General Fund 
Priority High 
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High Priority Actions 
B-8 Storm drain rehabilitation 

Proposed Activities Rehabilitate the City’s storm drain system to reduce local flooding 
caused by inadequate storm drainage 

Hazard Flood 
Environ Concerns None 
Lead Department Public Works 
Timeline Ongoing 
Resources Required $5–$10 million 
Funding Source Unidentified grant funds, General Fund, Storm Water Fund 
Priority High 
B-9 Promote early warning systems 

Proposed Activities Promote installation, inspection and testing of built-in fire extinguishing 
and early warning fire alarm systems 

Hazard Wildfire 
Environ Concerns Addressed when building permit is issued 
Lead Department Fire/OES; Planning and Building 
Timeline Ongoing 
Resources Required Variable staff time 
Funding Source Permit fees 
Priority High 
B-10 Wildfire hazard abatement 

Proposed Activities Abate hazardous conditions identified and create programs that are 
proactive not reactive 

Hazard Wildfire 
Environ Concerns Code compliance and public posting of fire danger 
Lead Department Fire 
Timeline Ongoing 
Resources Required Staff time and additional unidentified funding 
Funding Source Staff budget and grants 
Priority High 
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High Priority Actions 
B-11 Minimize Risks from Prevent dam failure 

Proposed Activities 

Monitor dams and infrastructure to preserve water resources and 
minimize risks to people and property resulting from dam failure. 
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 
Environ Concerns Flooding 

Lead Department Water, California Department of Water Resources and Division of Safety 
of Dams 

Timeline Ongoing 

Resources Required 

.5 FTE plus outside consultants (geologists, geotechnical and civil 
engineers) Capital Improvement Investment of $40 million; City 
staff plus outside consultants (geologists, geotechnical and civil 
engineers) 

Funding Source Outside funding 
Priority High 
B-12 Flood control maintenance 

Proposed Activities 

Annual flood control maintenance on the San Lorenzo River as 
required by the Army Corps of Engineers consisting primarily of in-
stream riparian vegetation management to prevent winter flows 
from exceeding capacity. Staff maintains the pump stations, gravity 
outlets and toe ditches as well. 

Hazard Flood 
Environ Concerns Habitat and Fish and Game 
Lead Department Public Works 
Timeline Annual (takes four to five weeks to complete) 
Resources Required Staff 
Funding Source Stormwater Fund 
Priority High 



Chapter 13: Mitigation Strategy 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 160 

Important Actions 
C-1 Preserve and protect historic structures 

Proposed Activities 
Encourage and support the protection of cultural, historic and 
architecturally significant structures to preserve neighborhood and 
community character 

Hazard Multi-hazard 
Environ Concerns Asbestos and lead paint 
Lead Department Planning and Building, Parks and Recreation 

Timeline 
3–5 years as funding is available (priorities are Holy Cross High School, 
UCSC lime kiln buildings and Pogonip Club house) (priority structures 
have been addressed) 

Resources Required $4–$6 million dollars 
Funding Source Unidentified state and federal grants and private funds 
Priority Important 
C-2 Update GIS data systems and mapping 

Proposed Activities Update and enhance the GIS data systems and mapping for all hazards in 
the cCity 

Hazard Multi-hazard including climate induced hazards 
Environ Concerns None 
Lead Department Economic Development and Information Technology/GIS 
Timeline Unknown — based on funding availability 
Resources Required .5 FTE GIS and 1 FTE Project Manager 
Funding Source Outside funding not yet identified 
Priority Important 
C-3 Critical structure appraisal/estimates 

Proposed Activities Obtain appraisals or / engineering estimates for City owned Information 
Technology infrastructure for critical facilities structures 

Hazard Multi-hazard 
Environ Concerns None 

Lead Department Information Technology (IT/GIS) and Economic Development; Planning 
and Building 

Timeline City facilities study to be done 
Resources Required Outside consultants (appraisers and engineers) 
Funding Source Budgeted 
Priority Important 
C-4 Fire protection land use 

Proposed Activities Discourage locating public facilities (other than open space uses) and above 
ground utilities in high fire hazard areas 

Hazard Wildfire 
Environ Concerns Addressed in Planning and Building process 
Lead Department Fire; Planning and Building 
Timeline Ongoing 
Resources Required Unknown staff time 
Funding Source Permit fees 
Priority Important 



Chapter 13: Mitigation Strategy 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 161 

Important Actions 
C-5 Adequate Sstaffing 

Proposed Activities 

Ensure adequate firefighting and prevention staffing and that 
programs meet the needs of the City’s populations and new 
construction near wildland interface areas Identify potential funding 
mechanisms to obtain fuel reduction grants 

Hazard Wildfire 
Environ Concerns None 
Lead Department Fire 
Timeline Ongoing 
Resources Required Additional staff 
Funding Source Unknown 
Priority Important 
C-6 Fire Safety Prevention Programs 

Proposed Activities Continue fire safety prevention programs for schools, high occupancy uses 
and commercial and industrial facilities. 

Hazard Wildfire 
Environ Concerns None 
Lead Department Fire 
Timeline Ongoing 
Resources Required Regular staff time and additional funds required 
Funding Source Staff budget and grant funds 
Priority Important 
C-7 Global Warming Policies Climate Change Policies 

Proposed Activities Address global warming climate change in General Plan Update — 
implement policies and programs to reduce impacts of global warming 

Hazard Multi-hazard including drought, wildfire, coastal erosion and flooding 
Environ Concerns Reduce emissions that contribute to global warming climate change 
Lead Department City Manager’s Office, Planning and Building 

Timeline General Plan Update adopted; Climate Adaptation (update underway 
2017) and Climate Action Plans adopted; ongoing implementation 

Resources Required Staff time 

Funding Source 
Permit fees, General Fund as well as unidentified grants for special 
studies and implementation, internal Carbon Reduction Fund as well 
as unidentified grants for special studies and implementation 

Priority Important 
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Important Actions 
C-8 Retrofit non-complying unreinforced masonry buildings (URM) 

Proposed Activities Mandatory retrofit of identified structures; 
[NOTE: Commercial URMs have been completed] 

Hazard Earthquake 
Environ Concerns Asbestos and lead exposure-, building collapse in earthquake 
Lead Department Planning and Building 

Timeline 
Five years for final URMs — Holy Cross High School (discovered 2006) 
all other known URMs have been retrofitted. Two-story residential 
building currently in plan review 

Resources Required Some staff time 
Funding Source Building fees 
Priority Important 
C-9 Upgrade structural safety 

Proposed Activities 

Working with appropriate agencies, upgrade the structural safety of all 
existing emergency use and critical structures, such as medical facilities, 
schools, police, fire and emergency response centers as necessary and 
appropriate 

Hazard Multi-hazard 
Environ Concerns Building failure/collapse and response disruption 
Lead Department Planning and Building; Public Works 
Timeline Ongoing (public schools are state responsibility) 
Resources Required Unknown 
Funding Source General fFund and Capital Improvement Program 

Priority Important; Fire stations have recently been upgraded. Corporation Yard 
Main building will be complete in 2018 

C-10 Flood control maintenance 

Proposed Activities 

Annual flood control maintenance on the San Lorenzo River as 
required by the Army Corps of Engineers consisting primarily of in-
stream riparian vegetation management to prevent winter flows from 
exceeding capacity 

Hazard Flood 
Environ Concerns Habitat and Fish and Game 
Lead Department Public Works 
Timeline Annual (takes four to five weeks to complete) 
Resources Required Staff 
Funding Source General Fund 
Priority Important 
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PART 5 — PLAN MAINTENANCE PROCESS 

♦ Monitoring, Evaluating and Updating the Plan
♦ Incorporation into Existing Planning Mechanisms
♦ Continued Public Involvement
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CHAPTER 14: PLAN MAINTENANCE PROCESS 

14.5.1 MONITORING, EVALUATING AND UPDATING THE PLAN 

5.1 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(4)(i): 

The plan maintenance process shall include a section describing 
the method and schedule of monitoring, evaluating, and updating 
the mitigation plan within a five-year cycle. 

Title 44 of the Code of Federal Regulations (CFR) Section 201.6(c)(4)(i) requires a hazard 
mitigation plan to include a plan maintenance process that includes the following: 

♦ A section describing the method and schedule of monitoring, evaluating,
and updating the mitigation plan within a five-year cycle.

♦ A process by which local governments incorporate the requirements of the
mitigation plan into other planning mechanisms, such as comprehensive or
capital improvement plans, when appropriate.

♦ A discussion on how the community will continue public participation in
the plan maintenance process.

 
he plan maintenance section of this document details the formal process that will ensure
that the City of Santa Cruz hazard mitigation plan remains an active and relevant
document. The maintenance process includes a schedule for monitoring and evaluating

the plan annually each December in consultation with the Fire Department, Planning Department 
and Public Works Department. An updated plan will be produced every five years. 

This chapter also describes how the City will integrate public participation throughout the plan 
maintenance and implementation process. Finally, this chapter explains how the City intends to 
incorporate the mitigation strategies outlined in this LHMP into existing planning mechanisms 
and programs, such as the General Plan, Capital Improvement Program, as well as building code 
enforcement and implementation. The LHMP’s format allows the City to review and update 
sections when new data becomes available. New data can be easily incorporated, resulting in a 
plan that will remain current and relevant to the City of Santa Cruz. 

Evaluation of the Plan 
The minimum task of the ongoing annual hazard mitigation planning team meeting will be the 
evaluation of the progress of the LHMP and incorporating the actions into other plans. 

This review will include the following: 

♦ Summary of any hazard events that occurred during the prior year and
their impact on the community.

♦ Review of successful mitigation initiatives identified in the LHMP
(Appendix K: Successful Programs and Projects).

T 
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♦ Brief discussion about why targeted strategies were not completed.
♦ Re-evaluation of the action plan to determine if the timeline for identified

projects needs to be amended (such as changing a long-term project to a
short-term project because of funding availability: Chapter 13: Mitigation
Strategy).

♦ Recommendations for new projects.
♦ Changes in, or potential for, new funding options (grant opportunities).
♦ Integration of new data such as GIS data and mapping used to inform

the Plan.
♦ Impact of any other planning programs or initiatives within the City that

involve hazard mitigation.

The planning team will create a template to guide the LHMP committee in preparing a progress 
report. 

The planning team will prepare a formal annual report on the progress of the LHMP. This report 
will be used as follows: 

♦ Distributed to Department Heads for review.
♦ Posted on the City website on the page dedicated to the LHMP.
♦ Provided to the local media through a press release.
♦ Presented in the form of a council report to the Santa Cruz City Council.
♦ Provided as part of the Community Rating System (CRS) annual

re-certification package. The CRS program requires an annual
recertification to be submitted every year. To meet this recertification
timeline, the planning team will strive to complete this progress report
prior to the CRS recertification.

Method and Schedule for Updating the Plan within 5 Years 

Section 201.6.(d)(3) of Title 44 of the Code of Federal Regulations requires that local hazard 
mitigation plans be reviewed, revised if appropriate, and resubmitted for approval in order to 
remain eligible for benefits awarded under the Disaster Mitigation Act. The City of Santa Cruz 
intends to update 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 the following triggers: 

♦ A Presidential Disaster Declaration that impacts the City of Santa Cruz.
♦ A hazard event that causes loss of life.

It will not be 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 planning 
team, this update will, at a minimum, include the elements below: 

♦ The update process will be convened through a committee appointed by
the City Manager or designee in conjunction with Public Works and
Planning Departments and will consist of at least one staff member from
each of departments identified as lead departments in the mitigation action
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plan. This will ensure consistency between the LHMP and other city plans 
such as the General Plan and CIP. 

♦ The hazard risk assessment will be reviewed and updated using best
available information and technologies on an annual basis.

♦ The evaluation of critical structures and mapping will be updated and
improved as funding becomes available.

♦ The action plan will be reviewed and revised to account for any actions
completed, dropped, or changed and to account for changes in the risk
assessment or new City policies identified under other planning
mechanisms, as appropriate (such as the General Plan).

♦ 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 non-regulatory LHMP depends on the implementation of the plan 
and incorporation of the outlined action items into existing City plans, policies, and programs. 
The LHMP includes a range of action items that, if implemented, would reduce loss from hazard 
events in the City of Santa Cruz. Together, the action items in the LHMP provide the framework 
for activities that the City can choose to implement over the next five years. The planning team 
has prioritized the plan’s goals and identified actions that will be implemented (resources 
permitting) through existing plans, policies, and programs. 

The Public Works and Planning Departments have taken on the responsibility for overseeing the 
plan’s implementation and maintenance through the City’s existing programs. The two 
departments will work to facilitate LHMP implementation and maintenance meetings. Although 
these two departments will have primary responsibility for review, coordination, and promotion 
of the plan; plan implementation and evaluation will be a shared responsibility among all 
departments identified as lead departments in the mitigation action plan. The Public Works 
Department will continue to work closely with the Fire Department/OES Analyst to insure 
consistency in plans. 
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14.5.2 INCORPORATION INTO EXISTING PLANNING MECHANISMS 

5.2 Identification and Analysis of Mitigation Actions — 
Requirement §201.6(c)(4)(ii): 

The plan shall include a process by which local governments 
incorporate the requirements of the mitigation plan into other 
planning mechanisms such as the comprehensive or capital 
improvement plans when appropriate. 

A PLANNING MECHANISMS FOR INCORPORATING THE REQUIREMENTS 
OF THE PLAN 

The information on hazard, risk, vulnerability, and mitigation contained in this plan is based on 
the best information and technology available at the time the LHMP was prepared. As previously 
stated, the City’s General Plan is considered to be an integral part of this plan. The City, through 
adoption of its General Plan (specifically, the Safety Element) goals, has planned for the impact 
of natural hazards. 

The LHMP process and subsequent Five Year Updates, provided the City with the opportunity to 
review and expand on policies contained within the General Plan. The City views the General 
Plan and the LHMP as complementary planning documents that work together to achieve the 
ultimate goal of the reduction of risk exposure to the citizens of Santa Cruz. Many of the ongoing 
recommendations identified in the mitigation strategy are programs recommended by the 
General Plan, Urban Water Management Plan, Capital Improvement Program and other adopted 
plans. 

The City will coordinate the recommendations of the LHMP with other planning processes and 
programs including the following: 

♦ Emergency Operations Plan
♦ Capital Improvement Program
♦ City of Santa Cruz Municipal Code

♦ Community design guidelines
♦ Water conservation guidelines
♦ Stormwater Management Program

The following describes how the items listed above will be incorporated into the LHMP and how 
these items may be modified by, or inform, the LHMP. 

Emergency Operations Plan The Hazard Analysis appendices of the EOP will (when 
completed) directly reflect the findings and analyses in the LHMP. 

Capital Improvement Program A major contributor to the LHMP was the City Engineer, Parks 
Director and Deputy Water Director, who manage most aspects of the Capital Improvement Plan; 
the Project Manager has recommended that annual consideration of the CIP during the City 
budget cycle include a review of the LHMP Action Items. 

City of Santa Cruz Municipal Code provisions include Emergency Preparedness language 
(Chapter 2.20). Provisions in the Code include language incorporating mitigation and 



Chapter 14: Plan Maintenance Process 

CITY OF SANTA CRUZ LOCAL HAZARD MITIGATION PLAN 2018–2023 UPDATE 168 

response/recovery actions. To quote relevant language in Section 2.20.020 (in part, with 
emphasis added): ““Emergency services” is the preparation for, and the execution of, all 
emergency functions, other than functions for which military forces are primarily responsible, to 
prevent, minimize, and repair injury and damage resulting from an emergency…” Additional 
areas of the Code reflect specific potential hazards such as water shortage. These are dealt with 
extensively in the LHMP. It is not anticipated that the LHMP findings and hazard analyses will 
cause additions to, or revisions of, the Santa Cruz Municipal Code which lays out broader 
functions rather than specific actions related to hazard mitigation. 

Community design guidelines differ from other regulatory land use requirements in that design 
guidelines, from a land use planning perspective, are most often associated with aesthetics, 
whereas regulatory language is less subjective. The City does not have any specific design 
guidelines which would directly influence or diminish opportunities for climate adaptation, but 
there are some situations where design of an adaptation measure may influence adaptation. One 
hypothetical example would be a height limit if areas were required to elevate habitable space 
above a flood level. Improved coastal sea level rise mapping may lead to refinement of wave 
inundation areas near the beach, which could potentially lead to requiring elevated habitable 
floors near high hazard areas. Regulations in these areas would be required to be certified by the 
California Coastal Commission, which has in the past had direct concerns about heights in 
certain beach areas. Such a conflict would need to be identified and discussed if mitigation 
regulations were to be developed in these areas. 

Another example of a state level design guideline that directly relates to Climate 
Adaptation/Mitigation is that of coastal armoring. The aesthetic preference typically desired for 
Coastal Commission permits is to mimic natural bluffs for revetments and coastal armoring, 
where suitable. Historically, rip-rap is easier to maintain, is less expensive, and response time can 
be greatly reduced in the event of a natural disaster of other emergency. This higher level of 
aesthetic design quality is recognized as desirable as an aesthetic public value, but such high 
standard for design directly leads to an increase of design and review time, as well as an increase 
of public costs to implement climate adaptation and/or mitigation measures in urban areas.   

Water conservation guidelines are an integral piece of the LHMP and the subject is dealt with 
extensively. There is a direct relationship (see Drought, Chapter 7) between mitigation planning 
and the actions described in various, mandated, water conservation and emergency plans. 

Stormwater Management Program best practices guidelines for industry, home repair, 
commercial and public development projects as well as pollution prevention guidelines, all 
contribute to helping mitigate potential hazards, though many are not considered natural hazards 
(such as those in this LHMP). However, since adherence to stormwater best practices, can help 
prevent hazards such as extreme runoff, contamination of water supplies and similar 
environmental issues, they contribute to overall mitigation activities which is the goal of the 
LHMP. 

Most action items do not need to be implemented through regulation. Instead, these items can be 
implemented through the creation of educational programs, continued interdepartmental and 
interagency coordination, or improved public participation. 
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14.5.3 CONTINUED PUBLIC INVOLVEMENT 

5.3 Continued Public Involvement — 
Requirement §201.6(c)(4)(iii): 

The plan maintenance process shall include a discussion on how 
the community will continue public participation in the plan 
maintenance process. 

The public will continue to be apprised of LHMP actions through the City website. Copies of the 
LHMP will be distributed to the Santa Cruz Library System. Upon initiation of the LHMP update 
process, a new public involvement strategy will be initiated based on guidance from the 
committee. This strategy 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 within the 
planning area and the City’s website. 

Throughout the maintenance phase of the Local Hazard Mitigation Plan, whenever the Plan is to 
be revised, changed or updated (per FEMA requirements), the public — as in past Plan 
development phases — will be able to comment and provide input. For example, the City will 
continue to produce a public survey and newspaper “call for comments” at the outset of a major 
update to the Plan. E-mails will be sent to established community and other neighborhood groups 
as well. Interactive mechanisms (survey and website query option; and public meetings) will be 
established as methods for the public to comment on the plan. 

Additionally, as the Climate Adaptation Plan (Appendix P) is a key part of the LHMP, there is 
now in place an extensive effort to expand upon public events and outreach efforts. The Climate 
Action Program has launched its “Climate Adaptation Outreach” campaign with over 20 events 
scheduled (in 2018) including specific activities meant to engage, prepare and gain feedback 
from the community. 

For this LHMP Update, as described in the following Chapter 15: Public Outreach and Plan 
Development, public comments were also gathered through: 

• A community-wide survey which is included along with tabulated responses and
analysis, below; 

• Through public presentations at multiple City Advisory Body meetings (Transportation
and Public Works Commission [twice], Planning Commission and Downtown 
Commission); and, 

• Through presentations to the City Council
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CHAPTER 15: PUBLIC OUTREACH AND PLAN DEVELOPMENT 
 

his chapter outlines the steps that were taken to update the City of Santa Cruz 2018–2023 
Local Hazard Mitigation Plan and to describe how it was distributed for review and 
comment to our community stakeholders, emergency management personnel and 

partners. Comments, where appropriate, were incorporated into the body of the LHMP to correct 
errors, add relevant and important updated information. 

STAKEHOLDERS 

County of Santa Cruz: Emergency Management Council 

The members of County of Santa Cruz Emergency Management Council EMC) were invited to 
review the LHMP update at their regular meeting on May 4, 2017. The EMC is staffed by our 
County Office of Emergency Services Administrator and meets every other month. The 
membership consists of over forty (40) emergency management partners including 
representatives from all of the incorporated cities in the county, from the American Red Cross, 
Fire, Law Enforcement, the business community, our hospitals, ham radio (ARES) operations 
personnel, schools and the University of California Santa Cruz, public information officers, 
Public Health, faith based representatives, and others. The EMC Chair also sits as the Chair of 
the Citizen Corps Council. EMC meetings are also attended by CERT representatives, the 
County of Santa Cruz Medical Reserve Corps, Volunteer (VOAD) agencies and Santa Cruz 
County Equine Evacuation Unit. More information on the EMC role can be found at this 
website: Santa Cruz County EMC. 

2012–2017 LHMP Review by Emergency Management Council 

The LHMP was distributed via memo and email links to the EMC members and that body was 
given over thirty (30) days to review, comment and reply. Other than a thorough review by 
County OES, comments received were few and minor in nature. For example, it was suggested 
that the City of Santa Cruz move forward with a Tsunami Ready plan. We have started that 
effort, as noted in the Tsunami chapter (Chapter 8). Other comments were congratulatory in 
nature but not substantive. 

2018–2023 LHMP Review by Emergency Management Council 

The LHMP was discussed at the EMC May 4, 2017 regular meeting. The project was outlined to 
the membership and a request was made for jurisdictional and agency stakeholder/members to 
review and comment back to the Project Manager. A DRAFT copy of the LHMP (approximately 
90% complete) was later made available to the peer review members. It was distributed as a PDF 
email file attachment. 

The following neighboring jurisdictions, agencies and special district representatives were 
included in the City of Santa Cruz invitation and request for review of the 2018–2023 LHMP. 

T 

http://www.codepublishing.com/CA/SantaCruzCounty/html/SantaCruzCounty02/SantaCruzCounty02106.html
http://www.tsunamiready.noaa.gov/
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List is current as provided by the County Office of Emergency Services March 2017. 

(NOTE: Updated via web search November 20, 2011 for accuracy related to members’ agency 
affiliations.) 

EMC Member Representing 
Anthony Loero Santa Cruz County: Building Mntc. Supt. 
Argelia Soria Santa Cruz County Health Services 
Bob Wiser ARES (amateur radio) 
Brenda Brenner EMS Administrator 
Brenda Gonzalez United Way 
Brian Sherin (Chair) County Appointee: At-Large Representative 
Camilla Boolootian American Red Cross 
Cap Pennell ARES (amateur radio) 
Carl Johnson City of Watsonville: Public Works 
Carlos Palacios SC County Administrative Officer 
Carol Johnson SC County Administrative Assistant 
Catrina Christian Cal OES: Regional Operations 
[new appointee 2017] Aptos Fire 
Chris Jones American Medical Response: Operations Mgr. 
Christina Cuevas Community Foundation Santa Cruz County 
Christine Mead Soquel Creek Water District 
Ciro Aguirre Santa Cruz Metropolitan Transit District 
Colt Esenwein Santa Cruz County: Public Works 
Cori Burt Community Bridges (non-profit) 
Craig Jenni American Red Cross 
David Brown SC County Admin.: Office: Senior Analyst 
David McNair Scotts Valley Water District: Operations Mgr. 
Dawne Harman SC County: Assistant Public Works Supt. 
Deborah Smith SC County OES: Administration 
Debra Means SC County Admin./Clerk Ofc: Asst. & Secretary 
[new appointee] SC Regional 911 
Diane Bridgeman Licensed Clinical Psychologist 
Donna Stidolph County Equine Evacuation 
Dr. Marcus Kwan Medical Reserve Corps 
Duf Fischer Santa Cruz Chamber of Commerce 
Giang Nguyen SC County Health Services Agency: Director 
Dr. Heather Thomsen First 5 Santa Cruz 
Ian Larkin Cal Fire: Deputy Chief 
Jason Hoppin SC County: Communications Manager 
Jeanette Cosentino Dignity Health Dominican Hospital 
Jeremy Verinsky SC County Sheriff: Undersheriff 
Jerry Inman ARES (amateur radio) 
Jim Howes SC County ROP: Assistant. Director 
Jim Uhey Cal VOAD (volunteer organizations): President 

mailto:sherinb@slac.stanford.edu
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EMC Member Representing 
Joe Christy Bonny Doon Fire Safe Council: President 
Joe Foster PG&E: Government Relations/Public Affairs 
Joe Nugent Cabrillo College: Dir. Facilities and Plant Ops 
John Presleigh SC County: Director of Public Works 
JohnWilson Scotts Valley: Police Chief 
Karen Delaney SC County Volunteer Center: Executive Dir. 
Kevin Bowling SC County Information Services: Director 
Kevin Bratcher SC County GSA: Purchasing Manager 
Kevin Cole Soquel Creek Water Dist.: Field Supervisor 
Kevin Fitzgerald SC County: HSA Facilities Manager 
Liz Taylor-Selling SC County [Felton] CERT Leader 
Lyn Hood Equine Evacuation &Assistance Unit: Advisor 
Lyn Robinson Valley Churches United Missions: Exec. Dir. 
Marcela Tavantzis SC County: Asst. Director. of Public Works. 
Marian Olin SC Port District: Port Director 
Mark Carbonaro KION Radio: Public Service Director 
Martin Heaney SC County: Building Official 
Mary Sullivan-White Equine Evacuation &Assistance Unit: Logistics 
Matko Vranjes SC County: HSA Mental Health Client Specialist 
Matt Price SC County: GIS Manager 
[Medical Resp, Corp.[ SC County Medical Reserve Corps 
Melanie Sobel SC County: Animal Shelter General Manager 
Melody MacDonald SC Regional 911: Operations Supervisor 
Michael Beaton SC County:  Director of Administrative Services 
Michael Bennett SC County: Public Works 
Mike Del Fava  SC County: Communications Division Manager 
Nick Lucchesi SC County: Dist. Attorney Administrative Aide 
Pablo Barreto Watsonville Fire Chief 
Pamela Iriguchi SC County: County Counsel Sr. Legal Secretary 
Patrick Gibney Dominican Hosp.: Emergency Mgmt./Hazmat 
Patrick Goff UCSC: Dir. Environmental Health & Safety 
Patsy H. Gasca American Red Cross: Disaster Program Mgr. 
Paul Binding SC County: Ag Comm. Vector Control Mgr. 
Paul Horvat City of SCruz: OES/Principal Admin. Analyst 
Peter Detlefs SC County: Economic Development 
Piret Harmon Scotts Valley Water District General Manager 
Rachel Berlin SC County: Volunteer Center 
Randy Fedak SC County: Chief Welfare Fraud Investigator 
Rayne Marr SC County: Homeless Services Coordinator 
Rayvon Williams Watsonville Airport Manager 
Rob Sherman Cal Fire: Assistant Chief 
Robert Ritchey ARES: District Emergency Coordinator 
Romina Cervantes Amer. Red Cross: Volunteer & Youth Svcs Mgr. 
Rosemary Anderson SC County: Emergency Services Manager 
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EMC Member Representing 
Scott Cullen Aptos LaSelva Fire: Captain 
Sharen Smithcamp SC County: Health Svcs. Admin. Svcs. Director 
Stephanie Zube SC Regional 911: Operations Division Manager 
Steve Hernandez Watsonville: Water Dept. OPS Supervisor 
Steve Wiesner SC County: Public Works Asst. Dir, Road Mntc. 
Taj Dufour Soquel Creek Water Dist.: Chief Engineer/Mgr. 
Tammy Spath SC Regional 911: Administrative Supervisor 
Tara Ireland SC County: Volunteer Initiative Prgm. Coord. 
Terri Cobbs SC County: Senior Personnel Analyst 
Toby Goddard City of Santa Cruz: Water Conservation Mgr. 
Todd Skrabak Aptos La Selva Fire: Chief 
Tom Held City of Capitola: Police Department Captain 
Will Forest SC County Health Services: Epidemiologist 

County of Santa Cruz Office of Emergency Services 

The County of Santa Cruz Emergency Services Manager provided a high level review of this 
LHMP Update and her valuable comments and suggestions have been incorporated throughout 
this document. 

Santa Cruz Neighbors: Community 

The following is from the Santa Cruz Neighbors (SCN) website (Santa Cruz Neighbors): 

“Santa Cruz Neighbors is a city-wide 501(c)3 nonprofit organization 
representing a network of neighborhoods which partners with educational 
institutions, local government, local businesses, and non-profits dedicated 
to safer neighborhoods, community oriented government and provides a 
neighborhood voice for the residents of Santa Cruz.” 

A Citizen Survey concerning natural hazards awareness, issues and preparedness was sent out to 
members of the SCN by email link to their membership list. The same survey was posted on our 
City of Santa Cruz website for approximately two months. The email to SCN members 
encouraged them to reply to the survey. The survey results, including comments from our 
residents, are included later in this chapter. 

City Departments: Project Team 

A number of key individuals formed a Project Team that worked on the LHMP update. The work 
of this team was coordinated by the city’s Management Professional and Technical Analyst 
working in conjunction with the city’s Principal Management Analyst in charge of the City’s 
OES Division within the Fire Department and with the City’s Sustainability and Climate Action 
Coordinator. Other members worked independently — as subject matter experts — reviewing 
and updating their particular sections of the LHMP. They provided new, updated and revised 
information and data, all of which have been incorporated into the current update. 

http://www.santacruzneighbors.com/
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The LHMP Project Team included members from the Fire Department, Economic Development, 
Planning, Water, and Public Works departments. We also relied on, and greatly appreciate, the 
services of our Information Technology Systems Coordinator/GIS technician for updated 
mapping and HAZUS data, both of which contribute to the City’s analysis and planning for long 
term mitigation strategy. 

Many members of the team were familiar with the original plan from their work in 2012. Their 
contributions were invaluable in the formulation of the current plan. The work products and 
revisions were managed by the Management Professional and Technical Analyst who functioned 
as the Project Team Leader. 

CONTINUITY AND CONNECTIONS AMONG PLANS 

The author of the original City of Santa Cruz 2007 LHMP retired from city service. However, the 
bulk of the original plan was carried forward into the 2007–2012 update. The former Project 
Manager for the initial Five Year Update (2012–2017) had also retired, and was brought back in 
the position of Management Professional and Technical Analyst to manage this current 2018–
2023 update. This adds a layer of continuity that was invaluable in getting the Project Team and 
the LHMP effort off to a quick and efficient start. 

The current Project Team includes City staff who had contributed significantly to the 2007 and 
2012 plans. It is worthwhile to note that our adopted Climate Adaptation Plan, which is cited 
throughout the LHMP and informs many aspects of the LHMP, was authored by the same person 
who wrote our 2007 LHMP. We continue to be grateful for the author’s expertise which carries 
through from the original LHMP to the first update and to this update, as well as for her 
authorship of the Climate Adaptation Plan. 

Climate Adaptation: The “Original” LHMP Update and Public Outreach/Review 

The City of Santa Cruz broke new ground in our region and in the state when we completed and 
adopted a Climate Adaptation Plan. The work was accomplished through a Pre-Disaster 
Mitigation Grant. The final plan fulfilled the grant and was adopted by our City Council in 2011. 

Our original intent was to have the Climate Adaptation Plan serve as our initial Five Year LHMP 
Update. Therefore, the Climate Adaptation Plan was written with a focus on the LHMP even 
while its subject matter was concentrated on climate change impacts. These impacts were 
prioritized so that the City would have a “roadmap” to mitigate potential problems in the future. 
In essence, the Climate Adaptation Plan is a companion mitigation document that expands upon 
the focus of the LHMP. 

Extensive public reviews, public meetings, stakeholder meetings and outreach were undertaken 
in the process of preparing and adopting the Climate Adaptation Plan (see Appendix P). 

As a result of CalOES’ review of the Climate Adaptation Plan it was determined that it fell short 
as a formal LHMP update in that it did not address certain known vulnerabilities such as 
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earthquakes and tsunamis. These were not considered by the authors as climate-related impacts 
and were thus not included in the Climate Adaptation Plan. CalOES’ review was completed when 
the issues mentioned above were addressed, incorporating those non-climate change impacts, 
related vulnerabilities and their known risks to our community. This LHMP Update (2018–2023) 
— as did our first Five Year Update — includes the entire Climate Adaptation Plan Update and 
all of its valuable insights and direction. 

OUTREACH MATERIALS 

Following is a listing of materials used to gather insight, comment and in-depth peer and 
stakeholder review of the LHMP. This listing is not inclusive of all the email and phone 
conversations that went into this public outreach effort during plan development. However, they 
represent outreach to key stakeholders, residents in general and citizen groups. 

 Email to city communications personnel and select Department Heads requesting Citizen
Survey: “Are You Ready?” be posted on city websites and social media sites.
(March 21, 2017)

 Media announcement of, and web link to, Citizen Survey: “Are You Ready?” sent to city
communications personnel with request to post to media contacts. (March 21, 2017)

 In-house review (and comments back to Project Manager) re: Citizen Survey: “Are You
Ready? Local Hazard Mitigation Public Survey” (March 21, 2017)

 Email to City Department Heads and web content managers; including links to Citizen
Survey and LHMP requesting Facebook and web postings (March 22, 2017)

 Citizen Survey posted to city website home page and social media (March 22–24, 2017)
 Email to Santa Cruz Neighbors requesting they share the Citizen Survey with their

members throughout the city. (March 22, 2017)
 Local newspaper publicizes the Citizen Survey (Santa Cruz Sentinel, March 29, 2017)
 Email to Chair of the County of Santa Cruz Emergency Management Council requesting

peer reviewer suggestions from EMC membership (April 6, 2017)
 Meeting with Emergency Management Council personnel to solicit peer and stakeholder

review and comment on DRAFT LHMP (May 4, 2017)
 City of Santa Cruz “City Hall to YOU” event included LHMP request for public

comment (see flyer below) (May 4, 2017)
 Presentation to the Transportation and Public Works Commission Advisory Body

(May 15, 2017)
 Citizen Survey and responses (provided below).
 Climate Adaptation Plan (LHMP Appendix P) presentation to the Transportation and

Public Works Commission (July 17, 2017)
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Santa Cruz Sentinel (local daily newspaper) “Coast Lines” printing 
Announcing Citizen Survey and requesting local input and comments 
March 29, 2017 
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Request for Public Input at “City Hall to YOU” event (City Hall to You) 
May 4, 2017 

City Hall to YOU 
May 4, 2017 

http://www.cityofsantacruz.com/what-s-new/city-hall-to-you
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CITIZEN SURVEY: ARE YOU READY? LOCAL HAZARD MITIGATION SURVEY 

On the following pages are the results of the Citizen Survey — “Are You Ready? Local Hazard 
Mitigation Public Survey.” The survey was posted and distributed via internet links, social media 
and through the local community group in the City of Santa Cruz (Santa Cruz Neighbors). The 
survey was available for approximately two months. 386 responses were received which is three 
times as many as the 2012–2017 LHMP public survey. 

The following image shows the introduction to our survey: 

“Are You Ready? Local Hazard Mitigation Public Survey” 

NOTE: The following pages are screenshots taken from the final survey results. A closer look at 
these results follows the questions on the pages below. 
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Chart Data = Number of Reponses 
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NOTE: There were 174 free form text responses. Comments in full are included within 
the Climate Adaptation Plan (Appendix P)  The word cloud above is representative of the 
issues of concern and suggestions of respondents. 
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### END OF SURVEY ### 
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A Look at the Citizen Survey Responses 
 Over five times as many responses were received compared to the 2012 Citizen Survey

conducted for the 2012–2017 LHMP Five Year Update (386 total responses).
 Approximately 58% of respondents own property in the City of Santa Cruz.
 The largest group of respondents (120) live in the two Westside neighborhoods which

includes the Upper Westside (University) neighborhood. This area is bounded by large
wildland/urban interfaces. The next largest group are from neighborhoods considered as
the Eastside of Santa Cruz (65).

 The Beach Flats and Lower Ocean neighborhoods (combined) had one response.
Considering that many residents in these neighborhoods are either monolingual or
predominately Spanish language speakers, this result points out the need for increased
outreach to our Spanish speaking community. There was a Spanish language version of
the Citizen Survey available. That version garnered four responses with three coming
from and Eastside neighborhood with the age of respondents from 41–70.

 81% of respondents live and work in the City of Santa Cruz (292 of 360 responses).
 80% of respondents live in the City of Santa Cruz (339)
 92% are full-time city residents (321of 348 responses)
 31% of respondents work outside the City of Santa Cruz.
 The largest response percentages concerning hazards experienced by respondents include:

• Earthquakes .................... 51%
• Severe Weather .............. 47%
• Flood .............................. 30%
• Landslide/Rockslide ....... 23%
• Erosion ........................... 18%
• Tsunami .......................... 18%

 In terms of household preparedness for natural hazards, 87% have some degree of
preparedness ranging from very well prepared to adequately prepared: 51% of the total
(197) respondents noted they are somewhat prepared for natural hazards; 10% are not at
all prepared; and, 25% consider themselves adequately prepared.

 Concern for natural hazard impacts to residents’ neighborhood shows nearly 90% as
“somewhat” or “extremely” concerned.

 Only 7 (2%) respondents out of 383 had made no preparations for emergencies.
 47% of respondents are “very concerned” with another 50% “somewhat concerned”

about the effects of earthquakes. 58% were somewhat concerned about severe weather;
and in the same category (“somewhat…”) the numbers were: Flooding (58%), Wildland
Fire (52%), Tsunami (47%), Coastal Erosion (49%) — note that this is an ongoing
concern with our west coast exposure, beaches and tourist attractions; Drought (44%),
Land or Rockslides (45%), and Dam/Levee Failure (36%). More information related to
these responses can be found in Question 11.

 The internet was the preferred method for getting emergency information (81%) followed
by: emergency text messages and alerts (75%), social media (61%), local television
(55%) closely followed by Radio (42%), Public Safety Officers (37%), then,
Neighborhood groups (35%) and Newspapers (29%). Interestingly but not surprisingly,
web-based (including social media) was chosen as the most effective means of
communication.
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 Among incentives to retrofit homes against disaster, respondents preferred property tax
breaks (83%), insurance premium discounts (65%) and permit fee waivers (58%).

 As for survey demographics, the largest respondent groups were 51–70 year olds (48%)
and 31–50 year olds (33%). Younger respondents (18–30 years old) made were 9% of
survey respondents. The remaining group (71 and older) were 7% of respondents.

 Survey respondents were 59% female and 36% male while 4% declined to specify
gender. And, 80% have lived in the city more than 10 years (11–20+ years), including
51% who stated that they have lived in the city more than 20 years.

 99% of respondents have internet access.
 Open-ended questions garnered these responses concerning reducing risk in the

community:
• Request for specific brochures in print and web-based
• Tree removal and requiring owners to regularly maintain their trees; provide more

and better information for those living in the wildland/urban interface
• Stronger enforcement of no-camping laws
• Improving drainage and installation of storm drains
• Stop development in areas subject to eventual sea level rise dangers
• Add funds for civilian (CERT) training
• Install evacuation route signage in areas prone to flooding; road maintenance
• Increase training for government employees who have specialized roles in the

disasters and emergencies
• Manage the forest, remove dead/old trees and augment other ecosystem

protections
• Ensure adequate water supply in the event of emergencies by maintaining the

water delivery infrastructure; build an additional reservoir
• Increase dam inspections
• Numerous concerns voiced over transient encampments near waterways (health

hazard) and camping/homeless issues in general
• Provide meetings for the public related to preparedness

Respondents did not identify any affiliation with groups such as the Santa Cruz Neighbors. 
Therefore, it was not possible to distinguish how successful the outreach to that group was. As 
this is an update Plan, we were aware of the hazards that face the community. The profiling of 
those hazards was updated, including loss estimates through our GIS team member using the 
latest version of HAZUS, but the comments received by the public fell into categories either: (1) 
already known to be addressed in detail in the LHMP or, (2) comments that were irrelevant to the 
LHMP (such as “clean up the homeless population” or “widen the highway to reduce commute 
times”). We did learn that we need to be more active in producing mono-lingual Spanish 
language materials and will endeavor to do so in upcoming and future publications and outreach. 
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LOCAL HAZARD MITIGATION PLAN PLACED AT MAIN BRANCH LIBRARY FOR PUBLIC REVIEW
AND COMMENT 

HAZARD MITIGATION PLAN 
*** Requires Citizen Review & Comments ***
The City of  Santa Cruz Local Hazard Mitigation Plan is being updated 
for submittal to the Federal Emergency Management Agency. 
When FEMA approves the plan the city will become eligible to compete 
for money to fund projects that will help limit the damages from future 
natural disasters. 

Please: 
♦ Read this Local Hazard Mitigation Plan (LHMP)
♦ The entire LHMP is also on the City of Santa Cruz website at this location:

http://www.cityofsantacruz.com/home/showdocument?id=34606

♦ The Appendices to the LHMP are on these web pages:
http://www.cityofsantacruz.com/home/showdocument?id=36530 and
http://www.cityofsantacruz.com/home/showdocument?id=36529 

Comments: 
♦ You can comment a number of ways:

 By email to rsolick@cityofsantacruz.com
 Take our Citizen Survey by going to this web page:

https://www.surveymonkey.com/r/LHMP_SURVEY
• Survey responses are confidential

Thank you for 
your interest and 

comments! 

http://www.cityofsantacruz.com/home/showdocument?id=34606
http://www.cityofsantacruz.com/home/showdocument?id=36530
http://www.cityofsantacruz.com/home/showdocument?id=36529
mailto:rsolick@cityofsantacruz.com
https://www.surveymonkey.com/r/LHMP_SURVEY
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REQUEST FOR REVIEW BY EMERGENCY MANAGEMENT PARTNERS 
On the following pages are scanned images of letters and email correspondence sent to, or 
received from, our community emergency management partners and others requesting their 
review and comment on the LHMP. Where appropriate and relevant, their corrections, 
suggestions and additions (also included) have been incorporated into the body of the LHMP. 

List of Outreach materials to Emergency Stakeholders and Citizens 
 Letter to County of Santa Cruz Emergency Management Council requesting peer and

stakeholder review and comment on DRAFT LHMP (April 27, 2017) 
 Screenshots of website posting of City Facebook page requesting input on posted

“Are You Ready? Local Hazard Mitigation Public Survey” (originally adapted from King 
County, WA, LHMP outreach) (April 14, 2017) 

 Email to Santa Cruz Neighbors requesting they share the Citizen Survey with their
members throughout the city. (March 22, 2017) 

 Email from Santa Cruz Neighbors to members requesting feedback on the draft LHMP.
(May 11, 2017) 

 Citizen Survey: “Are You Ready? Local Hazard Mitigation Public Survey”
(Complete survey and responses are provided above.) 

 Email (with attachment) to County of Santa Cruz Office of Emergency Services
requesting peer review of LHMP at 95% completion (July 18, 2017) 
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Request to Santa Cruz County Emergency Management Council for peer and stakeholder 
review and comment 
April 27, 2017 
County of Santa Cruz Emergency Management Council Agenda —  
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Presentation requesting peer and emergency managers’ review of LHMP 
May 4, 2017 

For information on the Emergency Management Council use the following link: 
Santa Cruz County Code: EMC 
Request to Santa Cruz Neighbors for residents review and comment 
March 22, 2017 

http://www.codepublishing.com/CA/SantaCruzCounty/html/SantaCruzCounty02/SantaCruzCounty02106.html%232.106
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Santa Cruz Neighbors is a city-wide 501(c)3 nonprofit organization representing a network of 
neighborhoods which partners with educational institutions, local government, local businesses, 
and non-profits dedicated to safer neighborhoods, community oriented government and provides 
a neighborhood voice for the residents of Santa Cruz. (Santa Cruz Neighbors) 

http://www.santacruzneighbors.org/
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County of Santa Cruz OES/Emergency Services Manager Review 
July 20, 2017 

Additional comments received: 
• Patrick Goff, P.E. • Executive Director •Environmental Health and Safety

Office of Emergency Services • University of California, Santa Cruz
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City of Santa Cruz 
Local Hazard Mitigation Plan Update: Facebook Posting of Citizen Survey 
March 24, 2017 

 Below is a screenshot of the City of Santa Cruz 
Government Facebook page showing the posting  
(March 24, 2017) of the Are You Ready? Local Hazard 
Mitigation Public Survey. Note that the posting has a link 
for a Spanish language version of the survey 
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Santa Cruz Neighbors requests members to respond to the Citizen Survey 
May 11, 2017 
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Endnotes 

1 City of Santa Cruz General Plan Safety Element October 25, 1994 

2 City of Santa Cruz Downtown Recovery Program- Adopted 1991 

3 UCSC LRDP (Long Range Development Plan) 2005–2020 

4 http://lrdp.ucsc.edu/MonitoringReports/2015-16_Settlement_Report.pdf (http://lrdp.ucsc.edu/) 

5 UCSC LRDP 2005–2020 

6 Seismicity of the United States, 1568-1989 (Revised) by Carl W. Stover and Jerry L. Coffman, U.S. Geological Survey Professional Paper 1527, 

 US Government Printing Office, Washington: 1993. 

7 https://earthquake.usgs.gov/

8 https://www2.usgs.gov/science/science.php?term=302 

9 https://www.ce.washington.edu/research/areas/geotechnical  

10 http://eps.ucsc.edu/ 

11 http://eps.ucsc.edu/ 

12 Estimation of Future Earthquake Losses in California 

13 http://www.conservation.ca.gov/cgs/rghm/loss/Pages/2016_Analysis.aspx 

14 California Coastal Commission ReCAP Pilot Project Findings and Recommendations: Monterey Bay Region 

15 Wildland Pre-Suppression Plan for the Mutual Threat Zone Areas; September 1990 Santa Cruz Fire Department and California Department of Forestry. 

16 FEMA Flood Insurance Study Number 06087CV000A; March 2, 2006, Page 15 

17 http://nwis.waterdata.usgs.gov/ca/nwis/peak 

18 (Stormwater Public Works) 

19 California Coastal Commission ReCAP Pilot Project Findings and Recommendations: Monterey Bay Region 

20 Tsunamis Affecting the West Coast of the United States 1806-1992 NOAA (Dec 1993) 

21 The Tsunami Hazard in California, California Seismic Safety Commission (Dec 2005) 

22 Inundation maps for the State of California, Richard K Eisner, Jose C. Borrero, and Costas E. Synolakis (Governor’s Office of Emergency Services). 

23 Inundation maps for the State of California, Richard K Eisner, Jose C. Borrero, and Costas E. Synolakis (Governor’s Office of Emergency Services). 

24 San Jose Mercury News Little is known about damage giant wave could cause By Glennda Chui (June 25, 2005)  

25 California Coastal Commission ReCAP Pilot Project Findings and Recommendations: Monterey Bay Region 

26 Evaluation of Erosion hazards - Heinz Center Coastal Erosion Mapping and Management - Journal of Coastal Research) 

27 Draft Review of California Coastal Erosion Planning and Response: A Strategy for Action Gary D. Nichols, California Resources Agency March 2003 

28 Living with The Changing California Coast by G.B. Griggs, K, Patsch and L. E. Savoy- University of California Press  

29 California Coastal Commission ReCAP Pilot Project Findings and Recommendations: Monterey Bay Region 

30 City of Santa Cruz General Plan  

31 https://www.ready.gov/landslides-debris-flow 

32 Santa Cruz County Office of Emergency Services 

33 City of Santa Cruz 2005 Urban Water Management Plan, February 2006 

34 City of Santa Cruz 2005 Urban Water Management Plan, February 2006 

35 http://landslides.usgs.gov/ 

http://lrdp.ucsc.edu/MonitoringReports/2015-16_Settlement_Report.pdf
https://earthquake.usgs.gov/
https://www.ce.washington.edu/research/areas/geotechnical
http://eps.ucsc.edu/
http://eps.ucsc.edu/
http://www.conservation.ca.gov/cgs/rghm/loss/Pages/2016_Analysis.aspx
http://www.conservation.ca.gov/cgs/rghm/loss/Pages/2016_Analysis.aspx
https://www.ready.gov/landslides-debris-flow
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