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INTRODUCTION 
Natural hazards have the potential 
to severely affect human health and 
safety, public and private property, 
ecosystems, and key services. 
Natural hazards also have varying 
impacts with different locations and 
periods of occurrence. Over time, a 
pattern of disaster events and 
recovery becomes evident. This 
pattern can be identified and 
analyzed to create the most effective 
set of emergency management 
actions. Emergency management 
itself is divided into five phases: the 
emergency or disaster event itself, 
response, recovery, mitigation, and 
preparedness. Emergency planners 
and responders can help protect a 
community from the worst effects of 
disasters by optimizing each phase 
of the emergency management 
cycle. It is essential to an emergency 
management strategy to have both a clear understanding of the potential hazards facing a 
community and a coordinated plan to address the threats posed by the hazard situations. No 
community can completely protect itself against all potential hazard situations. However, cities 
and counties can reduce the severity of these hazards by making themselves more resilient. This 
Local Hazard Mitigation Plan (LHMP, or Plan), is a blueprint for how the City of Huntington Beach, 
California, can decrease the threat posed by natural hazards. 

PURPOSE 

Like virtually all other communities, Huntington Beach could potentially face widespread 
devastation and loss of life, substantial environmental damage, interruptions to vital services, and 
other major challenges if a severe disaster occurs in the city. Disasters of a smaller magnitude 
are still capable of causing substantial disruptions and negative impacts. This Plan builds off of 
the City’s previous LHMP, which was adopted in 2012 with the intent to help make Huntington 
Beach a safer place to live, work, and visit by identifying effective and appropriate steps that the 
City can take to reduce the risks from these hazard situations. This Plan continues these efforts 
and outlines resources, information, and mitigation measures to reduce vulnerabilities and 
improve community awareness. The LHMP continues to foster a basis for coordination and 
collaboration between the City, other public agencies, applicable private organizations and 
companies, community members, and key stakeholders. It meets the requirements of current 
federal grant assistance programs, including FEMA’s Hazard Mitigation Grant Program (HMGP) 
and Pre-Disaster Mitigation (PDM) funding programs. It helps identify and prioritize potential 

Disaster

Response

Recovery
Mitigation

Preparedness

Mitigation is a key component of the emergency management 
cycle that is distinct from response and recovery activities. It is  
also separate, although related, to disaster preparedness.  
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future hazard situations, and works in 
coordination with other planning documents 
such as the Huntington Beach General 
Plan. 1 

The City has chosen to update its 2012 
LHMP to ensure that it remains accurate 
and appropriate for Huntington Beach. The 
City has prepared this Plan to be consistent 
with current standards and regulations; 
contain a current understanding of the 
hazards present in Huntington Beach and 
the best available applicable science; 
ensure that the mitigation measures in the 
Plan reflect available resources and the 
best practices; and make sure that the Plan 
is consistent with Federal Emergency 
Management Agency (FEMA) 
requirements and guidance. 

PLAN AUTHORITY 

FEMA 

The Federal Robert T. Stafford Disaster Relief and Emergency Act (Stafford Act), as amended by 
the Disaster Mitigation Act of 2000 (DMA 2000) and supported by various government regulations, 
establishes a federal framework for hazard mitigation planning. Under the Stafford Act, 
jurisdictions that wish to be eligible for federal hazard mitigation grant funding must develop and 
submit to FEMA a hazard mitigation plan that outlines processes used to identify natural hazards, 
the risks, and the local vulnerabilities of the jurisdiction. This requirement applies to local 
governments such as the City of Huntington Beach, as well as to state and tribal governments. 
Jurisdictions are not federally required to prepare a hazard mitigation plans, but ones that elect 
not to are not eligible for hazard mitigation grant funding. 

FEMA has promulgated Title 44, Part 201 of the Code of Federal Regulations (CFR) in order to 
implement the mitigation planning requirements of the Stafford Act. These regulations govern the 
planning process, plan content, and the process for obtaining FEMA approval for hazard 
mitigation plans. FEMA’s Local Mitigation Plan Review Tool specifies the planning requirements 
laid out in the applicable sections of the CFR. The City of Huntington Beach LHMP complies with 
the Stafford Act and DMA 2000, as well as all appropriate sections of the CFR. 

                                              

1 The City of Huntington Beach is currently preparing an update to its General Plan, which is set 
to be adopted in the middle of 2017. This LHMP is developed to be fully consistent with the City’s 
updated General Plan. 

Huntington Beach community members participate in a 
workshop to update the City’s General Plan. This LHMP 
was drafted to be consistent with the updated General 
Plan. 
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State of California 

The State of California enacted California Government Code Sections 8685.9 and 65302.6 by 
passing Assembly Bill (AB) 2140 in 2006. These sections address the federal requirements to 
have a hazard mitigation plan as a condition for certain federal grants. 

Section 8685.9 limits the State of California’s share of disaster relief funds paid out to local 
jurisdictions to 75 percent of the funds not paid for by federal disaster relief efforts. However, if 
the jurisdiction has adopted a valid hazard mitigation plan consistent with DMA 2000 and has 
incorporated the hazard mitigation plan into the jurisdiction’s general plan, the State may cover 
more than 75 percent of the remaining disaster relief costs. Section 65302.6 authorizes local 
jurisdictions to adopt a hazard mitigation plan as part of the safety element or comparable 
component of the general plan. The City of Huntington Beach LHMP includes the information 
required by appropriate sections of the California Government Code, and is consistent with the 
requirements of Section 8685.9. 

PLAN ADOPTION 

The City of Huntington Beach will adopt this LHMP through a resolution of the City Council after 
the plan is approved by FEMA. Appendix A contains the City Council resolution adopting this 
LHMP. 

PLAN USE 

Each section of the Huntington Beach LHMP contains information and resources to improve 
understanding of natural hazards and related issues, and to promote improved resiliency in the 
community. The structure of the LHMP allows users to review each section as it is needed, and 
allows the City to review and update sections of the Plan individually with new data as it becomes 
available. The LHMP is made up of the following chapters: 

• Chapter 1: Introduction. This chapter describes the background of the Plan, its goals 
and objectives, and the process used to develop it. 

• Chapter 2: Community Profile. This chapter discusses the history of Huntington Beach, 
its physical setting and land uses, its demographics, and other important community 
characteristics. 

• Chapter 3: Hazard Assessment. This chapter identifies and describes the hazards that 
pose a threat to Huntington Beach, and discusses past and future events as well as the 
effects of climate change. 

• Chapter 4: Vulnerability Assessment. This chapter describes the threat of each hazard 
on Huntington Beach’s critical facilities and community members, including on individuals 
who are more likely to be socially vulnerable. 

• Chapter 5: Mitigation Strategy. This chapter lists the mitigation actions to reduce 
Huntington Beach’s vulnerability to hazard events, as well as provides an overview of the 
community’s existing capabilities to improve hazard resiliency. 
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• Chapter 6: Plan Maintenance. This chapter 
summarizes the process for implementing, 
monitoring, and updating the LHMP, as well as 
opportunities for continued public involvement. 

MITIGATION GOALS 

The City of Huntington Beach has identified five primary 
goals for this LHMP. These goals are based on the City’s 
2012 LHMP and the General Plan (currently being 
updated). The five goals are as follows: 

• Protect life and property in Huntington Beach from 
hazard events.   

• Increase public awareness of hazard threats, 
reducing damage and supporting a rapid and 
successful recovery. 

• Protect and enhance natural systems from current 
and future hazard conditions. 

• Develop partnerships with community members to 
strengthen community resiliency. 

• Enhance emergency management and homeland 
security policies through proactive activities and 
coordinated response. 

HAZARD MITIGATION PLANNING PROCESS 

State and federal laws and regulations do not require that 
jurisdictions follow a set process when developing hazard 
mitigation plans. Instead, FEMA allows individual 
communities to develop and implement a planning 
process that best reflects local values, objectives, and 
conditions. FEMA does suggest that the planning process 
lead to the following results:   

• Identifying the planning area and the resources it 
contains. 

• Building the planning team. 
• Creating an outreach team. 
• Reviewing the community’s capabilities.   
• Conducting a vulnerability assessment. 
• Developing a hazard mitigation strategy. 
• Keeping the plan current. 
• Reviewing and adopting the plan. 
• Creating a safe and resilient community. 

The LHMP helps protect homes, 
businesses, public facilities, and natural 
environments in Huntington Beach.  
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In keeping with FEMA recommendations and best practice, the City established a Hazard 
Mitigation Planning Team (the Planning Team), made up of representatives from key City 
departments and other organizations that support hazard mitigation activities. The Planning Team 
included the following members: 

• Todd Broussard, Public Works Department 
• Carol Burtis, Huntington Beach Community Emergency Response Team (CERT) 
• Greg Crow, Fire Department 
• Eric Engberg, Fire Department 
• Antonia Graham, Office of the City Manager 
• Sunny Han, Finance Department 
• Jason Kelly, Community Development Department 
• Jay Kleinheinz, Public Works Department 
• Brevyn Mettler, Fire Department 
• Ricky Ramos, Community Development Department 
• Daniel Richards, Information Services Department 
• Jancie Van Mullen, Fire Department 

The Planning Team held three meetings throughout the plan development process to discuss 
Plan objectives, hazard conditions, and feasible mitigation actions. These three meetings were 
as follows: 

• Kickoff meeting (June 22, 2016): Planning Team members discussed goals for the Plan, 
the Plan development process, initial hazards of concern and hazard prioritization, and 
the schedule for Plan development. 

• Second meeting (September 14, 2016): Planning Team members reviewed the results 
of the hazard profiles and vulnerability assessment, and confirmed hazard prioritization. 

• Third meeting (November 29, 2016): Planning Team members discussed and revised 
the proposed hazard mitigation actions. 

Appendix B shows copies of meeting materials. 

PUBLIC ENGAGEMENT 

As part of the development of this Plan, the City prepared an online survey for community 
members. This survey allowed community members to offer input about hazard-related outcomes 
and potential actions to improve hazard resiliency. The survey was posted on the City’s website 
and distributed through social media outlets. Information about the survey was also sent out in 
the City Manager’s quarterly report. 

Approximately 270 community members responded to the survey. The key outcomes of the 
survey are discussed below. 

• Community members were most concerned about earthquakes among all potential hazard 
events. Exposure to hazardous materials, tsunamis, and floods were also hazards of high 
concern. Landslides were the hazard of least concern. 
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• Most respondents have not been 
affected by hazard events in their 
homes. Among those who have, 
earthquakes were the most 
common hazard, followed by 
flooding, severe weather, and 
exposure to hazardous materials. 

• Most respondents lack sufficient 
insurance from natural hazards. 
Approximately 68 percent of 
respondents do not have flood 
insurance, and approximately 63 
percent lack earthquake insurance. 

• A majority of respondents 
(approximately 59 percent) have 
taken action to make their homes 
more resilient, and approximately 
20 percent plan to do so. 

• The most common actions respondents have taken to increase hazard preparedness 
include having a first aid kit, knowing how to shut off utilities, and having a fire extinguisher. 
The least common actions respondents have taken include having copies of important 
documents in a safe place, having a sufficient supply of fuel, and developing a family 
reunification plan. 

• A majority of respondents (approximately 58 percent) are not aware of any special needs 
their neighbors may have during an emergency. 

• Out of 13 potential methods for distribution information about improving resiliency, 
community members believed that Internet platforms (including social media) were the 
most effective and helpful. Television, informational brochures, and public events were 
also largely effective. The newspaper and Huntington Beach Chamber of Commerce were 
considered the least effective. 

Appendix C contains a complete copy of the survey and a more detailed discussion of its findings. 

PUBLIC REVIEW DRAFT 

On March 1, 2017, the City released a draft of the LHMP for public review and comment. The 
document was posted electronically on the City website. A hard-copy version was provided at the 
Fire Department front desk (5th floor of 2000 Main Street, Huntington Beach, CA, 92648) by 
appointment. 

SUPPORTIVE PLANS, STUDIES, AND OTHER RESOURCES 

The Planning Team relied on many different plans, studies, technical reports, datasets, and other 
resources to prepare the hazard profiles, mapping, and vulnerability assessment. Table 1 shows 
the key resources uses to prepare information about the different hazard events discussed in this 
Plan. Appendix D contains a complete list of sources used in this Plan. 

Earthquakes are the hazard of greatest concern to 
Huntington Beach community members, according to 
survey respondents. Image from FEMA (FEMA News 
Photo) 
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Table 1: Key Resources for Plan Development 

Section Key Resources 

Multiple hazards 

• Cal-Adapt 
• California State Hazard Mitigation Plan 
• City of Huntington Beach 2012 Local Hazard Mitigation 

Plan 
• City of Huntington Beach Draft General Plan and 

background reports 
• City of Huntington Beach Sea Level Rise Vulnerability 

Assessment 
• US Census Bureau 2010-2014 American Community 

Survey 

Dam failure • US Army Corp of Engineers 

Drought 

• California Adaptation Planning Guide 
• City of Huntington Beach 2015 Urban Water Management 

Plan 
• US Drought Monitor 
• Western Regional Climate Center 

Flood 
• FEMA Flood Map Service Center 
• Orange County Flood Division 

Human-caused hazards 
• California Department of Toxic Substances Control 
• Metro Cities Fire Authority 

Seismic hazards 
• Southern California Earthquake Data Center 
• Third Uniform California Earthquake Rupture Forecast 
• US Geological Survey 

Severe weather • National Oceanic and Atmospheric Administration 

Note: All resources used for the coastal hazards and geologic hazards sections are listed in the 
multiple hazards row of this table. 
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COMMUNITY PROFILE 
The Community Profile section provides an overview of the City of Huntington Beach, including a 
discussion of the community’s physical setting, history, land use and development trends, and 
demographics. The information in this section helps to inform the hazard mitigation actions in 
Chapter 5. 

PHYSICAL SETTING 

The City of Huntington Beach is located in 
northwestern Orange County, along the 
Pacific Ocean. Huntington Beach is 
bordered by the City of Seal Beach to the 
northwest, the City of Westminster to the 
north, the City of Fountain Valley to the 
northeast, and the Cities of Newport and 
Costa Mesa to the east. The Pacific Ocean 
borders the city to the southwest.  

The city is made up mostly of lowland 
plains, with sandy beaches backed in 
places by low bluffs and mesas. Huntington 
Beach surrounds the Bolsa Chica 
Ecological Reserve, a protected wetland in unincorporated Orange County typical of the habitat 
that was once common along the California coast. The Santa Ana River runs along Huntington 
Beach’s southeastern border, and a number of artificial flood control channels run through the 
community. Most of the city is developed, although some open developable parcels remain. 
Residential land uses, mostly single-family homes, are the most common land use in Huntington 
Beach. The city also has smaller amounts of multifamily, commercial, industrial, and public/open 
space land, including its world-renowned beaches (City of Huntington Beach 2014a). 

HISTORY 

Archaeologists have found records of human settlement in what is now Huntington Beach as far 
as back as 5,000 BCE. Early residents of the area relied primarily on gathering seeds and shellfish 
rather than hunting. Eventually the Gabrielino (Tongva) Native American culture developed in the 
area, covering much of modern Los Angeles and Orange Counties. The Gabrielinos lived in small 
villages throughout Huntington Beach and the wider Los Angeles basin. They were one of the 
most populous and powerful Native American peoples in Southern California, and their influence 
reached into the Central Valley and the Mojave and Colorado Deserts (City of Huntington Beach 
2014b). 

  

Huntington Beach’s shore has long been a popular 
destination, as shown in this 1939 photo. Image from the 
Orange County Archives. 
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The first Europeans to settle the area were Spanish explorers and missionaries in the late 1700s. 
In 1784, the Spanish governor of California granted 300,000 acres of land, including modern 
Huntington Beach, to a soldier named Manuel Nieto. Although the size of the grant would be 
reduced to 167,000 acres, it remained the largest such land grant in California. In 1834, the land 
was divided among Nieto’s heirs, and Huntington Beach became part of the 33,460-acre Rancho 
Las Bolsas (Orange County n.d.).  

Following the United States’ conquest of California, Rancho Las Bolsas was sold to a 
businessman named Abel Stearns, who used the land for ranching and growing barley. Stearns 
began to sell portions of the land off for settlement, and a number of small farming towns grew up 
in the area. The Huntington Beach Company, owned by railroad baron Henry E. Huntington, 
became the biggest landowner in the area and began to lay out more extensive infrastructure. 
The city incorporated in 1909 as Huntington Beach, and remained a quiet town until oil was 
discovered in the area in 1920. Huntington Beach’s population grew from 1,500 people to 5,000 
in less than a month. As the oil heyday faded in the 1950s, Huntington Beach became a popular 
place to live in the post-World War II boom. The aerospace industry established itself in 
Huntington Beach, further promoting growth in the community. Today, Huntington Beach is known 
for its beaches and surf culture, although both the oil and aerospace industries remain active in 
the community (City of Huntington Beach 2016a). In 2011, Huntington Beach annexed the 
beachfront neighborhood of Sunset Beach, which was previously an unincorporated part of 
Orange County. 2 

 

This 1926 photo shows the concentration of oil derricks north of the Huntington Beach Pier. Although the 
industry declined in Huntington Beach beginning in the 1950s, oil extraction continues in and around the 
community to this day. Image from the Orange County Archives. 

                                              

2 The previous LHMP, adopted in 2012, did not fully include demographic or hazard-related 
information for Sunset Beach, as the plan was prepared shortly after annexation and complete 
information was not available (City of Huntington Beach 2012). This plan fully includes information 
pertinent to Sunset Beach and to all other neighborhoods of Huntington Beach. 
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DEMOGRAPHICS 

The US Census reports that in 2014 there were approximately 195,690 residents of Huntington 
Beach. It is the fourth most-populous city in Orange County, behind Anaheim, Santa Ana, and 
Irvine (US Census Bureau 2014a). 

Compared to all of Orange County, Huntington Beach has a higher proportion of older residents 
and its residents are more likely to have been born in the United States. Huntington Beach 
households are also smaller, have a higher median income, and are somewhat less likely to rent 
their homes. Table 2 shows basic demographic information for Huntington Beach and Orange 
County. 

Table 2: Basic Demographics, Huntington Beach and Orange County (2014) 

 Huntington Beach Orange County 

Total population 195,686 3,086,331 

Median age 40.9 years 36.7 years 

Elderly population (65+ years) 29,578 376,186 

Foreign-born population 33,117 936,513 

Number of households 74,235 1,002,285 

Average household size 2.62 people 3.04 people 

Median household income $82,554 $75,998 

Number of rental households 30,360 419,139 

Source: US Census Bureau 2014a, 2014b, 2014c, 2014d 

Approximately 77 percent of Huntington Beach residents identify as white, compared to 
approximately 63 percent of Orange County residents. Huntington Beach has a smaller share of 
residents who identify with most racial or ethnic minorities than all of Orange County, including 
African-Americans, Asians, and Hispanics or Latinos. Table 3 shows the racial and ethnic 
composition of Huntington Beach compared to Orange County. 
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Table 3: Racial and Ethnic Composition, Huntington Beach and Orange County 
(2014) 

Race or ethnicity 
Huntington Beach Orange County 

Population Percentage Population Percentage 
White 150,779 77.1% 1,942,675 62.9% 

Black or African-American 1,722 0.9% 50,766 1.6% 

American Indian and Alaska 
Native 952 0.5% 11,852 0.4% 

Asian 22,080 11.3% 573,661 18.6% 

Native Hawaiian and Other Pacific 
Islander 504 0.3% 9,472 0.3% 

Other race 12,258 6.3% 387,005 12.5% 

Two or more races 7,391 3.8% 110,900 3.6% 

Hispanic or Latino (of any race) * 37,519 19.2% 1,050,771 34.0% 

Total 195,686 100.0% 3,086,331 100.0% 
* The US Census Bureau does not count Hispanic or Latino persons as a separate racial or ethnic 
category. Therefore persons who identify as Hispanic or Latino are also included in the other racial or 
ethnic categories 
Source: US Census Bureau 2014e, 2014f 

Huntington Beach residents have a somewhat higher level of education compared to residents in 
all of Orange County. Approximately 92 percent of Huntington Beach residents at least 25 years 
of age have graduated high school and approximately 41 percent have a bachelor’s degree, 
compared to approximately 84 percent and approximately 37 percent, respectively, for Orange 
County residents. Table 4 shows the educational attainment for Huntington Beach and Orange 
County residents at least 25 years of age. 

Table 4: Educational Attainment of Residents 25+ Years of Age, Huntington Beach 
and Orange County (2014) 

Educational attainment 
Huntington Beach Orange County 

Population Percentage Population Percentage 
Less than 9th grade 4,838 3.5% 180,784 8.8% 

9th grade to 12th grade (no 
diploma) 6,156 4.4% 145,928 7.1% 

High school graduate or 
equivalent 22,871 16.4% 363,344 17.8% 
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Educational attainment 
Huntington Beach Orange County 

Population Percentage Population Percentage 
Some college (no degree) 34,543 24.7% 431,614 21.1% 

Associate’s degree 14,121 10.1% 159,534 7.8% 

Bachelor’s degree 36,655 26.2% 494,995 24.2% 

Graduate or professional degree 20,542 14.7% 267,536 13.1% 

Total 139,726 100.0% 2,043,735 100.0% 
Source: US Census Bureau 2014b 

Approximately 76 percent of Huntington Beach residents at least 5 years of age speak English at 
home, compared to approximately 54 percent of comparable Orange County residents. The most 
common languages spoken at home in Huntington Beach other than English are Spanish, 
Vietnamese, and Chinese. A majority of Huntington Beach residents who speak Chinese at home 
speak English “less than very well,” as do substantial minorities of Spanish, Vietnamese, Arabic, 
Korean, and Japanese speakers. Table 5 shows language proficiency for Huntington Beach and 
Orange County residents at least 5 years of age. 

Table 5: Language Proficiency of Residents 5+ Years of Age, Huntington Beach and 
Orange County (2014) 

Language 
spoken at 
home 

Huntington Beach Orange County 

Number of 
speakers 

Percent speaking 
English less than 

“very well” 

Number of 
speakers 

Percent speaking 
English less than 

“very well” 
English 143,244 0.0% 1,575,887 0.0% 

Spanish 21,432 37.7% 766,175 45.6% 

Vietnamese 5,868 47.4% 169,414 58.8% 

Chinese 3,049 52.5% 66,928 47.1% 

Arabic 1,611 45.2% 19,580 33.9% 

Korean 1,524 44.4% 76,475 58.0% 

Japanese 1,185 45.7% 14,955 47.2% 

Vietnamese 5,868 47.4% 169,414 58.8% 

Chinese 3,049 52.5% 66,928 47.1% 

Arabic 1,611 45.2% 19,580 33.9% 

Total 189,010 - 2,894,421 - 
Source: US Census Bureau 2014g 
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ECONOMIC TRENDS 

Huntington Beach is a major job center for the region with a highly diverse economy and 
approximately 104,000 jobs. The single largest job sector in the community, manufacturing, 
makes up approximately 19 percent of jobs in Huntington Beach. Other major economic sectors 
include accommodation and food services (approximately 14 percent), retail trade (approximately 
12 percent), and health care and social assistance (approximately 8 percent) (US Census Bureau 
2016). Table 6 shows the ten largest employers in Huntington Beach, which reflect the diversity 
of the city’s economy. Collectively, these employers make up approximately 10 percent of 
Huntington Beach’s jobs. 

Table 6: Top Ten Huntington Beach Employers (2015) 

Employer Industry Number of 
Employees 

Percent of Total 
Employees 

Boeing Aerospace 4,857 4.7% 

Cambro Manufacturing Company Manufacturing 951 0.9% 

Ensign United States Drilling Energy 925 0.9% 

Hyatt Regency Huntington Beach Hotel 641 0.6% 

C&D Aerospace Aerospace 555 0.5% 

Zodiac Aerospace/Driessen 
Aircraft Aerospace 542 0.5% 

Huntington Beach Hospital Health care 527 0.5% 

Quicksilver Apparel 525 0.5% 

Walters Wholesale Electronics Wholesale trade 480 0.5% 

Rainbow Disposal Waste management 408 0.4% 

Total (top 10)  10,411 10.0% 

All others  93,589 90.0% 

Total employment  104,000 100.0% 
Source: City of Huntington Beach 2015 

Although Huntington Beach is a major job center, only approximately 18 percent of people 
employed in Huntington Beach are residents. Comparably, approximately 14 percent of 
Huntington Beach residents work in the community. Individuals who commute into Huntington 
Beach for work mostly come from Los Angeles, Long Beach, Santa Ana, and other communities 
in northern Orange County. Huntington Beach residents who commute elsewhere for work mostly 
travel to Irvine, Los Angeles, Santa Ana, and other communities in northern and central Orange 
County (US Census Bureau 2016). 
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The biggest employment centers in Huntington Beach are the Bella Terra neighborhood and the 
industrial area near Bolsa Avenue and Bolsa Chica Road. Other major job centers include 
downtown Huntington Beach and the Beach Boulevard corridor (US Census Bureau 2016).  

LAND USES 

As previously mentioned, single-family 
homes are the most common land use in 
Huntington Beach, comprising 
approximately 31 percent of the city’s total 
area. Excluding public right-of-ways such 
as streets and roads, other major land uses 
include multifamily homes, public and 
quasi-public facilities, manufacturing 
activities, and parks. Table 7 shows the 
different land uses present in Huntington 
Beach as of 2014. 

 

Table 7: Huntington Beach Land Uses (2014)  

Land use category and example land uses Acres Percent 

Low-density residential (single-family homes, up to 7 units per acre) 5,260 30.7% 

Medium-density residential (small-lot single-family homes, duplexes, 
and townhomes, up to 15 units per acre) 647 3.8% 

Medium-high density residential (townhomes, condos, and low-rise 
multifamily buildings, up to 25 units per acre) 1,618 9.4% 

High density residential (low-rise and mid-rise multifamily buildings, 
more than 25 units per acre) 210 1.2% 

Total residential 7,735 45.1% 

General commercial (retail, dining and entertainment, hotels, personal 
services) 691 4.0% 

Office (professional services) 124 0.7% 

Commercial regional (large retail stores) 100 0.6% 

Neighborhood commercial (small retail stores, dining and 
entertainment, personal services) 80 0.5% 

Total commercial 995 5.8% 

Manufacturing (manufacturing, processing, assembly) 783 4.6% 

Single-family homes make up almost a third of the 
community. 
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Land use category and example land uses Acres Percent 

Business park (research and development, light manufacturing and 
assembly, professional services) 184 1.1% 

Oil production (oil production) 135 0.8% 

Warehouses (warehouses and wholesalers) 55 0.3% 

Total industrial 1,157 6.7% 

Parks (City-owned parks, open space, and recreational facilities) 630 3.7% 

Beaches (City and state-owned beaches, Huntington Pier, associated 
recreation and retail activities) 423 2.5% 

Water recreational (Huntington Harbour, Sunset Channel) 249 1.5% 

Commercial recreational (golf courses) 244 1.4% 

Habitat conservation (wetlands, other protected areas) 212 1.2% 

Open space/cemetery (cemeteries) 86 0.5% 

Agriculture (nurseries) 81 0.5% 

Total open space 1,925 11.2% 

Public uses (government facilities, hospitals, schools, religious 
buildings, utility infrastructure) 1,509 8.8% 

Right of ways (streets, alleys, roadways) 3,839 22.4% 

Total public uses 5,348 31.2% 

Total 17,160 100.0% 
Source: City of Huntington Beach 2014a 

DEVELOPMENT TRENDS 

Recent development activity in Huntington 
Beach has focused on residential 
development, helped by improving 
economic conditions and a high quality of 
life in the community. From 2000 to 2012, 
the city’s population increased while the 
number of jobs in the community declined, 
reflecting the emphasis on residential 
growth. Residential growth, both single-
family homes and multifamily units, is 
expected to continue in Huntington Beach. 
Additionally, market experts forecast 
increase growth in nonresidential building 
types. The city is expected to see an 

Most recent development in Huntington Beach has been 
residential, such as these homes under construction in 
the downtown area. 
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increase in industrial development, primarily technology-focused and light manufacturing 
development. While growth for these types of buildings has historically been limited due to land 
availability, the updated General Plan will help to resolve this constraint. Market experts also 
forecast a growth in retail space and hotel facilities (City of Huntington Beach 2014c). Future 
development activity is expected to be concentrated in a handful of specific areas and key 
corridors.  

EVACUATION ROUTES 

The only major freeway directly accessible to Huntington Beach is Interstate 405, which runs near 
the city’s northeastern border with Westminster and Fountain Valley. Interstate 405 provides 
access to the communities of central Orange County to the south, and to southern Los Angeles 
County, the west side of Los Angeles, and the San Fernando Valley to the north. It also provides 
access to most of the other major freeways in the region. The Pacific Coast Highway (State Route 
1) runs along the coast the full length of the community, and provides access to the coastal 
communities of Los Angeles and Orange County.  

Interstate 405 is a limited access freeway with several lanes in each direction, while the Pacific 
Coast Highway is a surface street with a few lanes in each direction and no access limitations. 
While Interstate 405 has a much higher capacity, it is also one of the most congested freeways in 
the country. This may lead to challenges if there is a need for a large-scale evacuation of 
Huntington Beach, particularly if an evacuation occurs during peak commute periods. The Pacific 
Coast Highway is less likely to be congested, but cannot accommodate as many vehicles. It is 
also vulnerable to coastal hazards, such as coastal flooding and tsunamis. 

While not directly accessible to Huntington Beach, a number of nearby freeways such as 
Interstate 605, State Route 22, State Route 55, and State Route 73 can serve as evacuation 
routes. There are multiple surface routes in Huntington Beach that may also be used as 
evacuation routes. Major north–south surface streets include Springdale Street, Goldenwest 
Street, Beach Boulevard, Newland Street, and Magnolia Street. Key east–west routes in 
Huntington Beach are Edinger Avenue, Heil Avenue, Warner Avenue, Adams Avenue, and 
Hamilton Avenue. 

ENERGY INFRASTRUCTURE 

Energy infrastructure consists of the delivery systems for electricity and natural gas, which are 
critical systems for the community. Energy is vital for public health and safety, and providing 
reliable energy is key to an effective and rapid response and recovery after an emergency occurs. 
Damage to energy infrastructure may also lead to additional risks, such as the risk of electrocution 
from a downed power line or an explosion from a ruptured natural gas pipe. 

Electricity 

Huntington Beach properties receive electricity from Southern California Edison (SCE), which is 
a privately owned utility company. SCE purchases electricity from power plants throughout 
California and the wider western United States, and delivers it to Huntington Beach through a 
network of power lines and facilities called substations. There are two commercial power plants 
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in Huntington Beach, the larger of which is the natural gas-burning AES Huntington Beach facility, 
which supplies electricity to SCE. The other power plant is located at a wastewater treatment 
plant operated by the Orange County Sanitation District; it uses the gaseous by-products of 
wastewater treatment activities to generate electricity for the plant’s operations (CEC 2016).  

There are two major electricity transmission lines in Huntington Beach, and a number of smaller-
scale transmission lines, all of which are owned by SCE (CEC 2014a). Huntington Beach also 
has 11 operational substations, all of which are also owned by SCE (CEC 2015). Because 
Huntington Beach is part of a large urban area, the electricity lines which serve the city are 
extensively connected to the regional network. This makes it difficult for large sections of the city 
to lose electricity at the same time, as electricity could still reach Huntington Beach if individual 
power lines or substations are disrupted. However, a sufficient large event, such as a power 
shortage or an emergency situation that damages large sections of the regional electricity 
infrastructure, could still cause a widespread power outage throughout Huntington Beach. 

Natural Gas 

The Southern California Gas Company (SoCalGas) provides natural gas service in Huntington 
Beach. There are three high-capacity natural gas pipelines in Huntington Beach, which are linked 
to a single natural gas pipeline that runs along the coast and connects to the regional network 
near Dana Point. These pipelines run through large parts of the city, including along Goldenwest 
Street, Bolsa Chica Road, Newland Street, Garfield Avenue, and Atlanta Avenue (SoCalGas 
2016).  Huntington Beach is also home to a natural gas storage facility, located near the AES 
Huntington Beach power plant at the end of Newland Street (CEC 2014b). Other facilities in 
surrounding communities help to maintain consistent pressure in natural gas pipelines and keep 
the natural gas flowing smoothly. Any damage to these pipelines or to supporting facilities may 
cause natural gas outages or reductions in service in part or all of Huntington Beach. There is 
also a risk that a rupture in a natural gas pipeline or other container may result in a fire or 
explosion, as natural gas is highly flammable and potentially combustible.  
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HAZARD ASSESSMENT 
This chapter provides an overview of the types of hazards that are present or may be present in 
the City of Huntington Beach, including hazard events that have occurred in the past and how 
hazard conditions may change in the future. This chapter also discusses how the members of the 
Planning Team identified and prioritized the hazards discussed in this Plan. 

HAZARD ANALYSIS 

Hazard Identification 

FEMA identifies 21 different hazards that communities should evaluate when preparing a hazard 
mitigation plan. A number of these hazards are not contained in this Plan because they cannot 
reasonably occur in Huntington Beach given local conditions (avalanches, for example). 
Communities also have the option of including hazards that are not on the FEMA list. The Planning 
Team discussed a comprehensive list of potential hazards at the June 22 kickoff meeting, 
including hazards recommended by FEMA, the hazards included in the 2012 LHMP, and 
additional hazards that should be addressed in this Plan. Out of this meeting, the Planning Team 
identified the hazards that pose a threat to Huntington Beach and should be included in this Plan. 
Table 8 summarizes the Planning Team’s discussion of each of the natural hazards and shows 
which were identified for inclusion in this LHMP. This table is consistent with the hazards 
recommended by FEMA as part of the agency’s hazard mitigation planning guidance. 

Table 8: City of Huntington Beach LHMP Hazard Evaluation 

Hazard Included in 
LHMP? Rationale for Decision 

Agricultural pests No Agriculture in Huntington Beach is limited, and there 
are no specific risks to local crops. 

Avalanche No There are no places where avalanches could naturally 
occur in Huntington Beach. 

Climate change 

Yes, as a 
factor of 
other 
hazards 

Climate change is a risk because it exacerbates other 
hazards, though is not a stand-alone hazard itself. It 
will therefore be considered as a factor in discussing 
the future risk of hazards. 

Coastal bluff erosion Yes Huntington Beach’s coastal bluffs have historically 
experienced erosion. 

Coastal storm No 

The Planning Team determined that the threats 
created by coastal storms would be redundant with 
other hazards, and so it was not necessary to address 
coastal storms separately. 
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Hazard Included in 
LHMP? Rationale for Decision 

Dam failure Yes Huntington Beach sits within one or more dam 
inundation zones. 

Disease and pest 
management No 

The Planning Team did not consider agricultural or 
landscaping diseases/pests to be an important issue in 
the community, and determined that the LHMP is not 
appropriate for discussing human health-related 
diseases and pests. 

Drought Yes Droughts are a recurring and potentially severe issue 
in Huntington Beach. 

Earthquakes 
(ground shaking) Yes Huntington Beach is located in a seismically active 

area, and earthquakes are a recurring event. 

Expansive soils No There are no expansive soils in Huntington Beach. 

Extreme 
temperatures No 

The Planning Team did not consider extreme 
temperatures to be an important threat in the 
community. 

Fault rupture Yes There are mapped fault lines in Huntington Beach. 

Flood Yes Flood events are a recurring hazard present in 
Huntington Beach. 

Hailstorm No The Planning Team did not consider hailstorms to be 
an important threat in the community. 

Hazardous materials 
release Yes 

There are hazardous material sites in Huntington 
Beach, and hazardous material routes that pass 
through the community. 

High 
winds/windstorm Yes High winds and windstorms occasionally occur in 

Huntington Beach. 

Hurricane No Hurricanes do not affect Huntington Beach. 

Landslide/mudflow Yes There is a reasonable potential for landslides or 
mudflows to occur in parts of Huntington Beach. 

Liquefaction Yes There are soils present in Huntington Beach that are 
prone to liquefaction. 

Methane-containing 
soils Yes There are soils in Huntington Beach that are known to 

contain methane. 

Sea level rise Yes As a community with low-lying coastal areas, 
Huntington Beach is vulnerable to sea level rise. 
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Hazard Included in 
LHMP? Rationale for Decision 

Severe winter storm No 

Severe winter storms do happen in Huntington Beach, 
but their impacts are adequately addressed in other 
hazards. Per FEMA guidance, this hazard specifically 
refers to blizzards, ice storms, and similar conditions, 
which do not occur in Huntington Beach. 

Subsidence Yes Huntington Beach has experienced land subsidence in 
the past. 

Terrorism Yes 
The Planning Team determined that the threat of 
terrorism is sufficiently high in Huntington Beach to 
warrant inclusion in the LHMP. 

Thunderstorm No 
While severe thunderstorms have occurred in the past 
in Huntington Beach, their impacts are covered in the 
discussion of other hazards. 

Tornado Yes There is a reasonable potential for tornadoes to occur 
in Huntington Beach. 

Tsunami Yes 
As a low-lying coastal community in a seismically 
active area, Huntington Beach is threatened by 
tsunamis. 

Volcano No There are no volcanoes in or near Huntington Beach 
which could reasonably pose a threat. 

Wildfire No Huntington Beach is not located within or adjacent to a 
wilderness area where wildfires could occur. 

Source: FEMA 2013 

The Planning Team chose to consolidate multiple hazards into a single category, so as to reduce 
redundant discussions and to make the LHMP more streamlined, as follows: 

• Combine coastal bluff erosion, sea level rise, and tsunamis as a single hazard called 
“Coastal hazards.” 

• Combine landslides/mudflows, methane-containing soils, and subsidence as a single 
hazard called “Geologic hazards.” 

• Combine hazardous material releases and terrorism as a single hazard called “Human-
caused hazards.” 

• Combine earthquakes, fault rupture, and liquefaction as a single hazard called “Seismic 
hazards.” 

• Combine high winds/windstorms and tornadoes as a single hazard called “Severe 
weather. 
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The following are the eight hazards discussed in this LHMP: 

• Coastal hazards 
• Dam failure 
• Drought 
• Flood 
• Geologic hazards 
• Human-caused hazards 
• Seismic hazards 
• Severe weather 

Hazard Prioritization 

After determining which hazards to include in the LHMP, the Planning Team ranked each hazard. 
Consistent with FEMA guidance, the Planning Team assigned a score of 1 to 4 to each of four 
different criteria for each hazard. The four criteria are: 

• Probability: the likelihood that the hazard will occur in Huntington Beach in the future. 
• Location: the size of the affected area if the hazard occurs. 
• Maximum probable extent: the severity of the direct damage to Huntington Beach from 

the hazard. 
• Secondary impacts: the severity of indirect damage to the community from the hazard. 

Following FEMA’s recommended approach, the Planning Team assigned a weighting value to 
each of the four criteria, given a higher weight to the criteria deemed more important. The Planning 
Team then combined the assigned value of 1 to 4 with the weighting factor for each criterion to 
determine the overall score. Table 9 shows the score rubric used by the Planning Team. 

Table 9: Hazard Ranking Scores and Weighting Factors 

Probability Maximum Probable Extent (Primary Impact) 

Based on estimated 
likelihood of occurrence 
from historical data 

Weighting 
Factor: 2.0 

Based on percentage of damage to 
typical facility in community 

Weighting 
Factor: 
0.7 

Probability Score Impact Score 

Unlikely 1 Weak – little to no damage 1 

Occasional 2 Moderate – some damage, loss of 
service for days 2 

Likely 3 Severe – devastating damage, loss of 
service for months 3 

Highly likely 4 Extreme – catastrophic damage, 
uninhabitable conditions 4 
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Location Secondary Impacts 

Based on size of 
geographical area of 
community affected by 
hazard 

Weighting 
Factor: 0.8 

Based on estimated secondary impacts 
to community at large 

Weighting 
Factor: 
0.5 

Affected Area Score Impact Score 

Negligible 1 Negligible – no loss of function, 
downtime, and/or evacuations 1 

Limited 2 Limited – minimal loss of function, 
downtime, and/or evacuations 2 

Significant 3 Moderate – some loss of function, 
downtime, and/or evacuations 3 

Extensive 4 High – major loss of function, 
downtime, and/or evacuations 4 

 

After calculating the overall score for each criteria, FEMA guidance recommends summing the 
scores for location, maximum probable extent, and secondary impacts to determine the total 
impact score. The Planning Team then multiplied the impact score by the probability score to 
determine the total score for each hazard. Hazards that score between 0 and 12 are considered 
low-threat hazards, 12.1 to 42 is considered a medium-threat hazard, and scores 42.1 and above 
are considered high-threat hazards. Table 10 shows the criterion scores, total scores, and threat 
levels for each hazard. 

Table 10: Scores and Threat Levels by Hazard 

Hazard Probability 

Impact 
Total 
Score 

Threat 
Level Location Primary 

Impact 
Secondary 

Impact 

Coastal 
hazards 3 (Likely) 3 (Significant) 3 (Severe) 4 (High) 39.0 Medium 

Dam failure 1 (Unlikely) 4 (Extensive) 4 (Extreme) 4 (High) 16.0 Medium 

Drought 4 (Highly 
Likely) 4 (Extensive) 2 (Moderate) 2 (Limited) 48.8 High 

Flood 3 (Likely) 3 (Significant) 3 (Severe) 3 (Moderate) 36.0 Medium 

Geologic 
hazards 2 (Occasional) 3 (Significant) 2 (Moderate) 2 (Limited) 19.2 Medium 
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Hazard Probability 

Impact 
Total 
Score 

Threat 
Level Location Primary 

Impact 
Secondary 

Impact 

Human-
caused 
hazards 

3 (Likely) 2 (Limited) 2 (Moderate) 2 (Limited) 24.0 Medium 

Seismic 
hazards 

4 (Highly 
Likely) 4 (Extensive) 4 (Extreme) 4 (High) 64.0 High 

Severe 
weather 3 (Likely) 4 (Extensive) 2 (Moderate) 2 (Limited) 33.6 Medium 

 

HAZARD PROFILES 

Coastal Hazards 

There are three different hazard types under the Coastal Hazard category: coastal erosion, sea 
level rise, and tsunamis. While all are related to coastal processes, the nature of the threats and 
the mechanisms of each are considerably different. Coastal flooding not linked to one of these 
hazard types (e.g., coastal flooding from a storm surge or extreme tides) is discussed under the 
Flood profile. 

Hazard description 

Coastal erosion: Coastal erosion is the wearing away of beaches and coastal bluffs by wind, 
rain, and high tides and surf. While erosion occurs constantly at a very slow rate, it can happen 
rapidly during intense storm events, which may cause multiple feet of beach or bluffs to erode 
away at once. Poor drainage at buildings and facilities located on top of bluffs can increase the 
rate of erosion.  

Coastal erosion poses different threats to 
bluffs and beaches. Many coastal bluffs are 
developed, and erosion can wear away at 
the cliffs underneath buildings and 
facilities. Open spaces such as yards or 
parks on top of coastal bluffs can shrink as 
the underlying rock erodes away. Bluff 
erosion also wears away at the foundations 
of any structures built on top of the cliffs, 
and if the erosion progresses past a set 
point, the structure itself may partially or 
completely collapse, or the risk of such a 
collapse may be great enough that the 

Huntington Beach’s coastal bluffs are subject to frequent 
erosion.  
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structure is condemned. Coastal erosion also damages beaches by making the beach area 
narrower. As beaches can act as a buffer between the ocean and beachfront property, any beach 
erosion makes this buffer less effective, which in turn increases the risk of coastal flooding for 
beachfront property. 

Sea level rise: Sea level rise is the 
increase in the average height of the 
ocean’s surface. It occurs when global 
temperatures rise and melt land ice, such 
as glaciers and the polar ice caps over land 
masses. The meltwater runs into the 
world’s oceans, causing a global increase 
in ocean levels. Additionally, because most 
materials expand in size when they become 
warmer, increased temperatures cause 
ocean water to expand, further raising the 
height of the ocean’s surface. While sea 
level rise can happen naturally, such as at 
the end of an ice age, the driver of sea level 
rise at present is global climate change. 
Unlike many other hazards, sea level rise is 
very gradual, and occurs over the course of 
decades. 

Sea level rise itself poses both indirect and direct threats. Indirectly, a higher average sea level 
means that there is less of a buffer between the ocean and coastal structures or facilities. This 
can make it easier for coastal flooding, which can occur during storms, high surf, or particularly 
strong tides, to affect coastal property, since the distance between the ocean and these properties 
is smaller. Similarly, sea level rise can exacerbate coastal erosion, as discussed above. If sea 
level rise becomes severe enough, low-lying coastal areas can be semi-permanently or 
permanently underwater, rendering these areas uninhabitable.  

Tsunamis: A tsunami is a type of wave generated by the sudden displacement of a large volume 
of water. They differ from conventional waves, which are caused by winds and tides.3 
Earthquakes, landslides, volcanic eruptions, or other similar events that occur underwater or 
along the shore can cause this displacement, triggering a tsunami. In the open ocean, tsunamis 
travel extremely fast, sometimes in excess of 500 miles per hour. However, they are no more than 
a few feet tall, and frequently go unnoticed by ships. As a tsunami approaches the shore, the 
shallow water forces the wave to compress, causing it to grow in height. The wave, which more 
closely resembles a wall of water or a very rapidly rising tide than a conventional wave, washes 
ashore and can cause widespread damage to coastal areas. Tsunamis can be greater than 100 

                                              

3 Tsunamis are occasionally called “tidal waves,” but this term refers to a different type of wave 
that is caused by a different process (USGS 2016a). 
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Sea levels in Southern California have been increasing 
for the past 100 years, and are expected to increase at a 
faster rate in the future. (NOAA 2016a) 
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feet tall, although substantially smaller wave events can still be very damaging. Many tsunami 
events involve multiple waves of varying height (NOAA 2016b). 

Since tsunami waves travel so quickly, they can affect places far away from the location of the 
displacement event that caused them. Tsunamis do lose energy as they travel, so the tsunami is 
typically more severe closer to the site of the displacement event. However, particularly large 
tsunamis can retain enough energy to still do substantial damage thousands of miles away. For 
example, the 2011 Tōhoku earthquake in Japan resulted in tsunamis that reached California nine 
to eleven hours after the earthquake occurred, a distance of approximately 5,000 miles. Despite 
the distance, the tsunami was strong enough to create a 9-foot-tall wave that killed one person 
and caused over $48 million in damage (California Coastal Commission 2011).  

Location and extent 

Coastal erosion: Coastal erosion occurs all along the 
9.5-mile-long Huntington Beach shoreline. All of the 
community’s beach areas experience erosion, although 
the beaches are replenished by natural processes and 
artificial beach nourishment projects. Bluff erosion occurs 
along Huntington Beach’s coastal mesas, located 
between Goldenwest Street and Seapoint Street. 

Sea level rise: All low-lying coastal areas in Huntington 
Beach are exposed to sea level rise, including all beaches. 
While no properties are at risk of permanent inundation, 
depending on the amount of sea level rise, some coastal 
properties in the Sunset Beach neighborhood and near 
the Huntington Beach Pier are at risk of occasional 
flooding during storm events, as is the AES power plant 
and the Huntington By The Sea RV Park (City of 
Huntington Beach 2014d).  

Tsunamis: The tsunami risk zone in Huntington Beach 
covers the beachfront area of the community as well as a 
number of inland areas, similar to the hazard zone for 
extreme tidal flooding after extensive sea level rise. The 
Huntington Harbour area is at risk, as is the area inland of the Bolsa Chica wetlands extended as 
far east as Edwards Street and north past Warner Avenue. Southeastern Huntington Beach, north 
past Indianapolis Avenue in some locations, is also within the risk zone. Areas within the risk zone 
are not necessarily subject to inundation during a tsunami event, but the risk zone does mark an 
area where there is a reasonable threat to individual health and private property from a tsunami, 
and an area where evacuations could be called if a tsunami occurs (City of Huntington Beach 
2014e). Figure 1 shows the tsunami inundation zones in the community. 

  

The Huntington Beach Pier is highly 
vulnerable to coastal hazards, and has 
been damaged by past events. 
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Figure 1: Tsunami Inundation Zones in Huntington Beach 
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Past events 

Coastal erosion: Coastal erosion occurs continuously in Huntington Beach over a slow scale, 
although a few past events are known to have caused significant erosion over a short period of 
time. A series of storms in early 1998 created waves of 10–15 feet tall or more that eroded large 
sections of beaches and coastal bluffs, and destroyed 250 feet of the Huntington Beach Pier. A 
storm in December 2002 also caused 10–15-foot waves, which eroded about 3 feet of beaches 
throughout Orange and San Diego Counties. A high tide event in January 2005, in combination 
with large waves, caused severe beach erosion in some locations. A December 2005 storm 
generated waves up to 20 feet tall that caused extensive beach and coastal bluff erosion in 
Huntington Beach (City of Huntington Beach 2012). Hurricanes in more tropical areas of the 
Pacific Ocean in August 2014 caused a series of large waves, up to 25 feet, that washed away 
large sections of local beaches (Orlowski and Connelly 2014). 

Sea level rise: At Newport Beach (the closest sea level tidal gauge to Huntington Beach), the 
sea level has been increasing at a rate of approximately 2 millimeters per year, or 8.8 inches 
every 100 years (NOAA 2013). Sea level rise itself has not been linked to any specific past hazard 
events in Huntington Beach, although increases in the average height of the ocean’s surface may 
have exacerbated other coastal hazards.  

Tsunamis: Huntington Beach has been 
affected by multiple tsunamis in the past. In 
1964, a massive earthquake (the second 
largest ever recorded) in Alaska spawned 
tsunamis that affected the Pacific coast of 
the United States and Canada, Hawaii, and 
Japan (USGS 2016b). While the most 
serious damage occurred north of the San 
Francisco Bay Area, residents of 
Huntington Beach reported very sudden, 
extreme changes in the sea level that 
caused damage to a number of boats in the 
harbor. In 2010, a major earthquake in 
Chile created a tsunami that worked in 
concert with a storm surge to cause 
flooding in the Sunset Beach 
neighborhood, though no damage was 
reported (Wilson et al. 2011; City of Huntington Beach 2012). The 2011 Tōhoku earthquake, which 
caused devastating tsunamis in Japan, created a tsunami of approximately 2 feet, 4 inches in 
Huntington Beach that pulled a boat off its moorings, but caused no other reported damage 
(Wilson et al. 2011).  

Recent studies have found no substantial evidence of California being affected by 
“megatsunamis,” such as the waves caused by the Tōhoku earthquake or the 2004 “Boxing Day” 
tsunami that killed an estimated 230,000 people around the Indian Ocean, within the past 400 
years. This is largely because California lacks the offshore geologic conditions known as 
subduction zones that are often responsible for megatsunamis (Oskin 2014a; USGS 2014). 

Flooding in Sunset Beach from the 2010 tsunami. 
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Risk of future hazards 

Coastal erosion: As it is an ongoing process, coastal erosion is expected to continue. The rate 
of future coastal erosion is difficult to anticipate, but it is likely that any increases in sea levels or 
in the frequency and/or severity of storms may increase the erosion rate. 

Sea level rise: While the rate of sea level rise has been slow along the Orange County coast in 
the past, it is expected to accelerate in the future. Sea level rise of 1 foot is expected by 2030, an 
increase of 2 feet by 2050, and an increase of 55 inches to as much as 66 inches is expected by 
2100 (City of Huntington Beach 2014d). However, new research suggests that Antarctic land ice 
is melting much faster than previously expected, and could cause an extra 24 to 48 inches of sea 
level rise by 2100 (DeConto and Pollard 2016).  

Independent of all other factors, sea level rise is expected to cause temporary inundation of large 
sections of the community’s beaches, particularly near the pier, during high wave events by 2050. 
However, no substantial permanent inundation is expected at this time. By 2100, sea level rise is 
expected to cause regular wave-related flooding near the Huntington By The Sea RV Park and in 
parts of Sunset Beach, as well as permanent inundation of some beach areas (City of Huntington 
Beach 2014d). However, the effect of sea level rise is much greater in combination with various 
flood events, including coastal flooding and extreme high tides. The risks from flood events and 
sea level rise combined are discussed in greater detail in the Flood section.  

Tsunamis: Since tsunamis are primarily caused by earthquakes or similar events that cannot be 
easily forecasted, it is impossible to accurately assess how often future tsunami events will occur, 
or how large or destructive the waves would be. However, given that tsunamis have occurred in 
the past in Huntington Beach, it is likely that they will continue to occur at a rate comparable to 
past events, and at some point in the future, that a serious tsunami event will affect the community. 
The California Geological Survey identifies 4 fault lines in Southern California and 11 locations in 
distant areas (e.g. Japan, Alaska, and Chile) that could trigger a tsunami event that may affect 
the Huntington Beach area (CGS 2009a, 2009b). As previously noted, while large tsunamis are 
very rare in California, it is nonetheless possible that such an event could occur (Oskin 2014a). 

Climate change considerations 

Coastal erosion: Coastal erosion is caused primarily by tides and by wave action from storms. 
While tides are not affected by climate change, some studies suggest that climate change is 
expected to cause a 10 to 20 percent increase in intensity of the severe storms that affect 
Southern California, as discussed in greater detail in the Flood section (Oskin 2014b). This means 
that the significant wave events that already cause substantial erosion in Huntington Beach may 
become more intense, causing greater loss of beaches and coastal bluffs during these events. 
Sea level rise, which is caused by climate change, may exacerbate the issue. As the surface of 
the ocean becomes higher, wave and tidal action will be able to reach farther onto land than they 
currently can. As a result, wave and tide events that currently do not reach far enough to cause 
any erosion may be able to do so in the future, and wave and tide events that already cause 
erosion will be able to affect areas farther from the water line.  
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Sea level rise: Sea level rise is a direct consequence of climate change, and would likely not 
exist to any substantial degree if climate change was not occurring. Climate change does not 
create any particular considerations for sea level rise, as the hazard itself is a climate change 
consideration. 

Tsunamis: The displacement events that cause tsunamis are geologic in nature and unaffected 
by climate change to any known degree. However, as sea level rise increases the average height 
of the ocean, this will allow tsunami waves to reach farther inland. Even though climate change 
is not expected to affect the severity of tsunamis, sea level rise is likely to create the potential for 
tsunamis to cause greater damage. 

Dam Failure 

Hazard description 

Dam failure, as the name suggests, occurs when a dam is damaged or destroyed to the point 
where it partially or completely loses its ability to hold back water. When this occurs, some or all 
of the water impounded by the dam is suddenly released, causing a fast-moving flood 
downstream of the dam. Depending on the amount of water released, the flood caused by dam 
failure can resemble a flash flood, or in more severe instances can resemble a wall of water similar 
to a tsunami. These floods can damage or destroy property, and cause injury or loss of life for 
people in the affected area. Due to the speed of the floodwaters, an unexpected dam failure event 
may occur too rapidly to effectively notify people living near the dam. 

Dam failure events may occur several different ways. A geologic event, such as an earthquake 
or landslide, could damage the dam itself or the rock that it is attached to, causing a partial or 
complete collapse. Intense rainfall or an unusually strong streamflow may erode the dam or the 
surrounding rock. Alternatively, the dam itself may be poorly located, designed, built, or 
maintained, which could cause a dam failure even in the absence of other events. In some 
instances, multiple factors may work together to cause a dam failure. Such an event nearly 
occurred at Glen Canyon Dam on the Colorado River in 1983, when the river was flowing at 210 
percent of normal due to heavy rainfall and a design flaw caused significant erosion in the dam 
spillways. If the underlying rock had eroded, the dam itself and everything downstream (including 
Hoover Dam) could have been severely damaged or destroyed (Fradkin 1995). 

Dams are rated for safety on a five-point scale called the Dam Safety Action Classification 
(DSAC). The scale was developed by the US Army Corp of Engineers (USACE), which has 
jurisdiction over a number of water-related infrastructure works. A rating of 1 on the DASC 
indicates the greatest threat or highest risk of failure, while a rating of 5 indicates the lowest threat 
or the least risk of failure. Table 11 shows the complete DSAC scale. 
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Table 11: DSAC Rating Scale 

DSAC Rating Description 

DSAC-I (Very 
High Urgency) 

Dams where progression toward failure is confirmed to be taking place 
under normal operations and the dam is almost certain to fail under normal 
operations within a time frame from immediately to within a few years 
without intervention; or, the combination of life or economic consequences 
with probability of failure is extremely high. 

DSAC-II (High 
Urgency) 

Dams where failure could begin during normal operations or be initiated as 
the consequence of an event.  The likelihood of failure from one of these 
occurrences, prior to remediation, is too high to assure public safety; or, the 
combination of life or economic consequences with probability of failure is 
very high. 

DSAC-III  
(Moderate 
Urgency) 

Dams that have issues where the dam is significantly inadequate or the 
combination of life, economic, or environmental consequences with 
probability of failure is moderate to high. 

DSAC-IV (Low 
Urgency) 

Dams are inadequate with low risk such that the combination of life, 
economic, or environmental consequences with a probability of failure is low 
and the dam may not meet all essential USACE engineering guidelines. 

DSAC-V 
(Normal) 

Dams considered adequately safe, meeting all essential agency guidelines 
and the residual risk is considered tolerable. 

Source: USACE n.d. 

Location and extent 

There are no dams in Huntington Beach. 
However, the city is on the floodplain on the 
Santa Ana River. There are two dams, 
Prado Dam and Seven Oaks Dam, which 
are located upstream of Huntington Beach 
on the Santa Ana River. Failure of either 
dam could cause damage in Huntington 
Beach. Figure 2 shows the dam inundation 
hazard area in Huntington Beach.  

Prado Dam was built in 1941 on the Lower 
Santa Ana River Canyon near the City of 
Corona, approximately 26 miles northeast 
of downtown Huntington Beach. The dam is 
owned by USACE and is mostly used for flood control purposes. During most of the year, the 
reservoir is largely empty, holding back only a small amount of water to help replenish 
groundwater supplies. However, during flood events, the dam can hold back a much larger 
amount of water and release it slowly so that the Santa Ana River does not flood. Prado Dam 

The outlet channel of Prado Dam. Image from USACE. 
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stands 594 feet tall and is capable of holding back 362,000 acre-feet of water, or approximately 
118 billion gallons (OC Flood 2016a). 

Seven Oaks Dam is located on the Santa Ana River near the City of Redlands, approximately 60 
miles northeast of downtown Huntington Beach. The dam was built by USACE, completed in 
2000, and is owned and operated by the Orange County and San Bernardino County flood control 
districts. Like Prado Dam, Seven Oaks Dam is a flood control facility and allows the river to flow 
normally during most of the year, only holding back water during flood events so as to reduce the 
risk of downstream flooding. Construction on Seven Oaks Dam finished in 2000. The dam stands 
550 feet tall and holds back 145,600 acre-feet of water, or approximately 47 billion gallons (OC 
Flood 2016b). 

Prado Dam and Seven Oaks Dam work together to provide flood control services to communities 
near the Santa Ana River. During flood events, Seven Oaks Dam initially holds back water from 
upstream of the dam, while Prado Dam holds back most of the water from between the two dams, 
releasing a smaller amount of water to maintain normal streamflow. Once the flood event ends 
and the water level behind Prado Dam begins to fall, Seven Oaks Dam begins to drain its 
reservoir, releasing water to Prado Dam. Prado Dam will continue to release water at a normal 
rate until the reservoirs behind both dams are largely empty (USACE 2008). 

Past events 

Dams are critical infrastructure pieces and the consequences of dam failure are substantial, so 
these structures are heavily engineered to minimize the risk. California has seen three substantial 
dam failure events in its past. In 1916, heavy rainfall caused multiple dam failures in San Diego 
County, killing 30 people. In 1928, the St. Francis Dam in northern Los Angeles County failed 
catastrophically, causing the almost complete destruction of the dam and creating a flood that 
killed an estimated 600 people or more. In 1963, the Baldwin Hills Dam in the Baldwin Hills 
neighborhood of Los Angeles collapsed, killing five people and destroying 277 homes 
(Association of State Dam Safety Officials 2008). 

While there have been no dam failure events in Huntington Beach, Prado Dam did spring a leak 
in January 2005 following a period of intense rainfall. Over 2,000 people in and around Corona 
evacuated, although the leak was repaired and there was no damage. USACE has since 
completed a series of upgrades to Prado Dam, intended to make it more resistant to potential 
failure events (Pugmire, Lin, and Yi 2005). 
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Figure 2: Dam Inundation Hazard Zone 
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Risk of future hazards 

As previously noted, dam failure events are rare, and one has not occurred in Huntington Beach 
in the past. Additionally, both Prado Dam and Seven Oaks Dam only impound water during flood 
events, and thus there is no risk of dam failure except during or immediately after a flood, when 
the reservoirs behind the dams are holding back a large volume of water. The primary threat to 
Huntington Beach is from the failure of Prado Dam. If the dam were to experience a partial or 
complete failure event, the resulting flood would likely overtop the banks of the Santa Ana River. 
Depending on the amount of water released, the failure of Prado Dam could results in floodwaters 
inundating all of Huntington Beach except for the area roughly bordered by Beach Boulevard, 
Talbert Avenue, Edwards Street, and the shore.  

The failure of Seven Oaks Dam could be less damaging, as the resulting flood could still be held 
back by Prado Dam. Seven Oaks Dam, at maximum, holds back only approximately 40 percent 
as much water as Prado Dam. However, a dam failure event affecting Huntington Beach could 
still occur if the floodwaters resulting from the failure of Seven Oaks Dam cause damage to Prado 
Dam, or if Prado Dam is full enough that the influx of water from Seven Oaks Dam causes an 
overtopping. Therefore, any failure of Seven Oaks Dam by itself would have no substantive impact 
on Huntington Beach, although it could trigger a failure of Prado Dam. 

Prado Dam itself is rated III on the DSAC, based on a 2009 risk analysis. The rating stems from 
the risk of seeping along the dam’s embankment, and from a risk of overtopping near the existing 
spillway. As a result, USACE has put specific risk reduction measures into place, including 
automatic special inspections if the height of the water behind the dam reaches 528 feet (USACE 
2016). No DSAC rating is available for Seven Oaks Dam. It is possible that the facility has not yet 
been evaluated, given its relative newness.  

Climate change considerations 

While climate change is not expected to directly affect the risk of dam failure, the risk could 
increase due to an expected rise in the number of intense storms as a result of climate change, 
as discussed in the Flood section (Oskin 2014b). An increase in the number of intense storms in 
the Santa Ana River Basin could place stress on Prado and Seven Oaks Dams, as both dams 
would be used more often and potentially would hold back more water. As intense storms caused 
a near-failure of Prado Dam in 2005, it is possible that increases in the number of intense storms 
may increase the risk of similar events in the future. 

Drought 

Hazard description 

A drought is a long-term water shortage, often leading to a decline in available water supplies, 
caused by an extended period of time with little or no precipitation. In urban areas, droughts can 
cause property damage to landscaping, weakening or killing plants that require higher amounts 
of precipitation, particularly if communities implement increases in water rates or restrictions in 
water use that make irrigation infeasible or illegal. Increases in water rates can cause economic 
hardship for some low-income persons or individuals working in industries that use large amounts 
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of water. Severe droughts can create a human health risk if water conservation strategies are 
unable to sufficiently reduce water use and if no alternative source of water is available. 

Droughts can cause a variety of indirect impacts. Soil can dry out due to lack of precipitation, 
causing it to become harder and less permeable. When precipitation eventually occurs, the dry 
soil may not absorb water as easily, which can cause increased water runoff and ponding that 
result in flooding. The dry soil may lose some of its strength, making it more susceptible to erosion 
and landslides. Dry vegetation is also more flammable, which can increase the risk of fires. 

Unlike many other hazards discussed in this Plan, drought conditions develop over a long period 
of time. It often takes multiple years with reduced precipitation before a drought officially develops, 
and drought conditions may persist for years. Droughts often affect a wide region, and at times 
may affect an entire state or group of states. However, the specific effects of a drought can vary 
based on local conditions, including land uses, soil types, and water supply systems, and so two 
communities fairly close to each other may be affected by a drought in different ways. As droughts 
affect water supplies, it is possible for a community to be affected by a drought not present in the 
community itself. For example, if a city receives its water from mountains hundreds of miles away, 
the city will be affected if drought conditions develop in the mountains, even if precipitation levels 
are above normal in the city itself. 

There are multiple rating scales for drought conditions. The US Drought Monitor Classification 
Scheme combines many of these scales into a single index. Table 12 shows this rating system. 

Table 12: US Drought Monitor Classification Scheme 

Category Description Possible Impacts 

D0 Abnormally 
dry 

Slower growth of crops and pastures compared to normal 
activities. 

D1 Moderate 
drought 

Some damage to crops and pastures. Streams, reservoirs, or 
well are low. Some water shortages may develop or be 
imminent. Voluntary water use restrictions can be requested. 

D2 Severe 
drought 

Likely crop and pasture losses. Water shortages are common, 
leading to restrictions. Water restrictions can be imposed. 

D3 Extreme 
drought 

Major crop and pasture losses. Widespread water shortages 
and restrictions. 

D4 Exceptional 
drought 

Exceptional and widespread crop and pasture losses. 
Emergency shortages develop. 

Source: US Drought Monitor 2016 
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Location and extent 

As droughts are large-scale regional hazard events, the severity of any drought will be equal 
across Huntington Beach, and drought conditions will not be substantially more or less severe in 
any single part of the community compared to the rest of the city. However, the effects of droughts 
may vary by neighborhood, depending on the ability of residents and businesses to adapt to 
drought conditions. The limited agricultural operations in Huntington Beach may also be affected. 

The City of Huntington Beach is the water supplier for the community, and receives water from a 
mix of local and imported sources. In 2015, approximately 72 percent of the community’s water 
came from local groundwater sources, 14 percent came from regional groundwater sources, and 
9 percent came from local surface water bodies or recycled water. Additionally, 3 percent was 
imported from the Colorado River basin, 1 percent was imported from the northern Sierra Nevada 
(through the State Water Project), and less than 1 percent was imported from the southern Sierra 
Nevada (through the Los Angeles Aqueduct) (City of Huntington Beach 2016a; MWD 2016; 
MWDOC 2016). Thus, Huntington Beach is vulnerable to droughts that occur in different regions, 
to varying degrees. 

Past events 

Droughts are a regular feature of the climate in much of California. As a result, many native plants 
and animals have evolved strategies to help them survive during long-term water shortages. Due 
to the state’s extensive network of aqueducts and canals to convey water to farmland and cities, 
droughts in remote parts of the state can have substantial consequences for communities 
hundreds of miles away.  

The first major recorded drought in California lasted from 1928 to 1935 and affected all parts of 
the state, although it was particularly damaging in agricultural areas. Known as the “Dustbowl 
Drought,” it remains the longest recorded drought in California history and helped encourage the 
creation of the state’s existing water infrastructure (Grad and Harrison 2005). A statewide drought 
from 1975 to 1977 drained reservoirs across California and included one of California’s driest year 
on record. Another statewide drought, from 1987 to 1992, created water shortages for 
approximately 30 percent of all California residents and led to water rationing at 25 to 50 percent 
of normal levels (Cal OES 2013). 

All of California began experiencing statewide drought conditions in 2012. The drought is one of 
the most severe on record, and some studies indicate it is the most severe in the past 1,200 years 
of the state’s history (Griffin and Anchukaitis 2014). In January 2014, Governor Brown declared 
a state of emergency because of the drought. The winters of 2015–2016 and 2016-2017 saw high 
levels of rainfall that significantly reduced the scope of the drought. As of February 2017, drought 
conditions are largely gone from northern California. Drought persist in much of southern 
California, but with less severity than a few years ago. All of Orange County, including Huntington 
Beach, is currently experiencing moderate drought (D1) conditions (US Drought Monitor 2017). 
Figure 3 shows statewide drought conditions as of the end of February of 2017. 
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Figure 3: California Drought Conditions, February 21, 2017 

 

In response to drought conditions, Huntington Beach used approximately 5 percent less water in 
2015 than in 2010, and 14 percent less water than in 2005. The average Huntington Beach 
resident used 106 gallons of water per day in 2015, compared to 150 in 2005 (City of Huntington 
Beach 2016b). 

Risk of future hazards 

As droughts are a recurring component of California’s climate, all indications are that these 
hazards will continue to occur in the future. As previously noted, Huntington Beach’s water comes, 
in descending order, from local groundwater basins, regional groundwater basins, regional 
surface water or recycled water, the Colorado River, the northern Sierra Nevada, and the southern 
Sierra Nevada. In general, surface water, such as water from the Colorado River and Sierra 
Nevada, is more vulnerable to drought conditions, since only a few years of below-average 
precipitation can cause substantial water shortages.  
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Groundwater basins are more resilient to 
drought, as they hold large volumes of 
water stored up over a very long period, 
and therefore experience fewer shifts from 
year to year. Orange County is pumping 
water into local and regional groundwater 
basins through the Orange County Water 
District’s Groundwater Replenishment 
System (GWRS), the largest such system 
in the world, which helps to make additional 
groundwater resources available and to 
buffer groundwater basins against drought 
(OCWD 2016). However, the GWRS does 
not entirely replace natural processes, and 
groundwater basins are still reliant on 
precipitation to add more water to the basin 
(a process called recharge). As a result, a 
lengthy drought can slow recharge activity and reduce available groundwater supplies. It is also 
possible that a prolonged drought would deplete surface supplies, requiring communities to pump 
greater volumes of groundwater to meet demand, further reducing groundwater levels.  

Huntington Beach is somewhat buffered from drought conditions due to its large reliance on 
groundwater, supported by the additional supplies made available by the GWRS and helped by 
recent state legislation requiring sustainable use of groundwater basins. However, as the state’s 
recent drought has shown, the community must still reduce water use substantially during drought 
conditions to reduce the risk of shortages. Lengthy droughts that begin to affect groundwater 
supplies will have greater impacts on the community, particularly if the local and regional 
populations continue to grow.  

Climate change considerations 

Climate change is expected to cause an overall decline in precipitation levels throughout 
California, including in all the in-state areas where Huntington Beach receives its water. In the 
South Coast region (Ventura, Los Angeles, Orange, and San Diego Counties), precipitation levels 
in coastal areas are expected to decrease by up to 2 inches by 2050 and 3 to 5 inches by 2090. 
In the higher elevations of the South Coast region, including the source of many of the region’s 
rivers and lakes, precipitation levels are expected to drop by up to 4 to 5 inches by 2050, and 8 
to 10 inches by 2090. Changes in the South Coast region are likely to directly affect groundwater 
levels in and around Huntington Beach. In the northern Sierra Nevada, precipitation levels are 
expected to fall by 3 to 5 inches by 2050, and over 10 inches by 2100. Additionally, snowpack 
levels (the amount of accumulated snow which melts and contributes to water supplies during dry 
months) in the northern Sierra Nevada are expected to drop by over 60 percent by 2090. In the 
southern Sierra Nevada, precipitation levels may fall by 4 inches by 2050, and by up to 15 inches 
by 2100, along with a 50 percent drop in snowpack by 2090. These projections all indicate that 
drought conditions are likely to become more frequent and more severe in California because of 
climate change (CNRA and Cal OES 2012).  

Orange County’s GWRS helps buffer Huntington Beach 
against drought conditions, but does not remove the risk. 
Image from Orange County Water District. 
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The Colorado River, which provides approximately 3 percent of Huntington Beach’s water, is also 
affected by climate change, but in a different way. Average precipitation levels are not expected 
to change substantially, although there is an expected increase in both the number of very wet 
and very dry years. As a result, drought conditions in the Colorado River may occur more 
frequently. Additionally, climate change is expected to cause a decrease in snowpack levels in 
the Colorado River basin, which may make less water available during spring and summer, when 
California generally experiences little to no precipitation (USBR 2016). 

California’s current drought, which began in 2012, has been linked to climate change. Although 
the drought would have likely occurred without climate change, scientists have found that climate 
change was responsible for as much as 27 percent of the drought’s severity between 2012 and 
2014, a contribution which is likely continuing past 2014 and may be growing (Williams et al. 
2015). As climate change increases, it is possible that drought conditions will continue to become 
more severe. 

Flood 

This section discusses most types of flood events that can occur in Huntington Beach. Flooding 
because of sea level rise (independent of all other factors) is discussed in the Coastal Hazards 
section. Flooding occurring due to dam collapse, a particular form of infrastructure-related 
flooding, is discussed in the Dam Failure section. 

Hazard description 

A flood event is any situation in which normally dry land is partially or completely covered by 
water. Floods often occur during periods of extensive precipitation, including a single intense 
storm or a lengthy period of more moderate precipitation. During these periods, the water levels 
in lakes and rivers can rise high enough to overtop the banks, causing the water to overflow into 
low-lying areas. Precipitation can also be intense enough that the soil cannot absorb it fast 
enough, or storm drains and pumps cannot carry all the water away. This causes water to build 
up on the surface, creating a type of localized flooding called ponding. This can be exacerbated 
by a high water table, as the soil is already mostly saturated and may not be able to absorb any 
additional water. Infrastructure failures, such as a burst water tank, can cause flooding 
independently of any precipitation events. Intense storms can generate winds and large waves 
that can push ocean water onshore, creating what is called a storm surge, which can cause 
flooding in coastal areas. Extreme high tides, sometimes called king tides (in scientific parlance, 
a perigean spring tide), can cause similar inundation near the coast, harbors, and other 
waterways. Flood events can also occur as a result of multiple factors, such as a storm event that 
causes both ponding and storm surges.  

Regardless of the cause of flood, a flood event can cause extensive damage. The force of the 
floodwaters can damage buildings, or carry large pieces of debris which can cause further 
damage. Floods can wash away soils, making foundations weaker and potentially leading to 
building collapse, as well as damaging landscaped areas and agricultural operations. In addition 
to property damage, flood events can cause personal injury or drowning. Flash floods, which can 
occur too quickly for people to notice and evacuate from, are particularly dangerous.  
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Location and extent 

Flood events are frequent in California, and have been the cause of more disaster declarations in 
the state than any other emergency situation, with the exception of fires (Cal OES 2013). The 
areas most at risk from flooding are low-lying areas adjacent to the coast, harbors, lakes and 
rivers, or flood control channels. Flood events are described in years, such as a 100-year or 500-
year flood event. A 100-year flood event, also called a “base flood,” is one that has a 1 percent 
chance of occurring in any given year, while a 500-year flood event has a 0.2 percent chance (1 
in 500) of occurring in any given year.4 The areas within flood hazard zones are called a flood 
plain (for example, the area that would be affected by a 100-year flood event is called the 100-
year flood plain).  

Flood plains are defined by FEMA and are occasionally reevaluated as needed. FEMA officially 
defines areas within a 100-year flood plain as “special flood hazard areas,” while areas outside 
the 100-year flood plain but within a 500-year flood plain are called “moderate flood hazard areas” 
and areas outside of the 500-year flood plain are called “minimum flood hazard areas.” Table 13 
shows the different categories of flood plains as defined by FEMA.  

Table 13: FEMA Flood Plain Categories 

Category Description 

A Within a 100-year flood plain for a flood of undetermined height. 

A1-30 or AE Within a 100-year flood plain for a flood of a determined height. 

A0 Within a 100-year flood plain for shallow flooding (1-3 feet high), usually 
ponding, for a flood of undetermined height. 

A99 Within a 100-year flood plain protected by a complete flood protection system 
(e.g., dams or levees). 

AH Within a 100-year flood plain for shallow flooding (1-3 feet high), usually 
flowing water on a slope, for a flood of determined height. 

AR Within a 100-year flood plain protected by a flood protection system that is not 
currently effective, but is being restored. 

V Within a 100-year flood plain for coastal flooding (e.g., waves or tides) of an 
undetermined height. 

                                              

4 A 100-year or 500-year flood event is one that, respectively, has a 1 percent or 0.2 percent 
chance of occurring in any given year. These are long-term averages, not firmly defined patterns, 
and so these terms do not mean that such events occur only once every 100 or 500 years. It is 
possible to have multiple 100-year or 500-year flood events close together, even within the same 
year. The level of severity for flood events are also occasionally reevaluated as flood conditions 
change. For example, a flood event that was classified as a 125-year flood event may be 
considered a 100-year flood event if flood conditions become more severe (USGS 2015a). 
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Category Description 

V1-30 or VE Within a 100-year flood plain for coastal flooding of a determined height. 

V0 Within a 100-year flood plain for shallow coastal flooding (1-3 feet high). 

B Within a 500-year flood plain. 

C Outside of the 500-year flood plain (usually found on older maps). 

X Outside of the 500-year flood plain (usually found on newer maps as a 
replacement for Area C). 

X500 Within the 500-year flood plain, or subject to small-scale 100-year flooding, or 
protected by a flood protection system from a 100-year flood event. 

D Within an area of undetermined but potential flood hazards. 

M Within a mudslide hazard zone from a 100-year flood event. 

N Within a mudslide hazard zone from a 500-year flood event. 

P Within an area of undetermined but potential mudslide hazards. 

E Within an area of erosion hazards related to a 100-year flood event. 

Source: GPO 2002 
 

In Huntington Beach, there are two large areas that face an elevated flood risk. Much of the Bolsa 
Chica wetlands and a large area inland of the wetlands are within the 100-year flood plain 
(category A). The Huntington Harbour neighborhood, the area north of Heil Avenue and west of 
Springdale Street, and the area east of Springdale Street and north of Bolsa Avenue lie in the 
500-year flood plain (category X). Additionally, there are some smaller areas at risk of flooding in 
the community. The shoreline, Huntington Harbour, and an area inland of the Pacific Coast 
Highway between the AES Huntington Beach facility and Brookhurst Street lie within the 100-year 
flood plain (category VE or AE). The waterways within the community, including Huntington 
Harbour itself and the flood control channels, are part of the 100-year flood plain (category AE) 
(City of Huntington Beach 2014e). Figure 3 shows the flood hazard zones in Huntington Beach. 

Past events 

A number of major flood events have occurred in Huntington Beach, with records dating back 
nearly 200 years: 

• In 1825, when the community was still part of Mexico, a significant flood event shifted the 
mouth of the Santa Ana River several miles to the southeast.  

• A series of storms in the winter of 1861–1862 caused almost four weeks of nearly 
continuous rain that affected the entire state and turned much of Orange County into a 
shallow lake, completely inundating the farming towns that would one day become 
Huntington Beach.  
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• Two storms in early 1884 changed 
the course of the Santa Ana River 
and caused one of the wettest 
years in Orange County on record. 
Newspapers at the time noted that 
after the storm it was possible to 
row a boat from Newport Beach to 
Santa Ana. 

• In early 1916, three days of 
continuous rain caused the Santa 
Ana River to overflow into newly 
incorporated Huntington Beach. 
The flood killed four people and 
caused $520,500 of damage, equal 
to approximately $11.5 million in 
2015.  

• Floods in early 1938 caused widespread devastation in much of Southern California, 
extending as far north as San Luis Obispo. The Santa Ana River overflowed and covered 
an area 15 miles long and 7 miles wide, killing 19 people and leaving 2,000 homeless. 
The silt and debris left by the floodwaters were high enough to bury houses up to their 
roof. 

• In September 1939, a tropical storm (the only one to make landfall in California in the 
twentieth century) came ashore at Long Beach. The storm drowned dozens of people, 
flooded homes between Huntington Beach and Malibu, and destroyed 300 feet of the 
Huntington Beach pier.  

• Winter storms in early 1969 dropped as much as 6 inches of rain in one day, causing 
flooding all over the lowland areas of Huntington Beach and throughout Orange County. 
The flooding and resulting landslides killed 91 people throughout the region, and only 
emergency sandbagging efforts prevented the Santa Ana River from overflowing and 
causing additional damage. 

• Storms in the winter of 1982–1983 damaged the Huntington Beach Pier and caused 
damage to 780 homes in Huntington Beach, including substantial damage to 200 homes. 

• A winter storm in January 1995 caused 4.5 inches of rain in one day in Huntington Beach, 
resulting in widespread flooding. In several neighborhoods, the water was so high that the 
City Marine Safety Division had to rescue people stranded in their homes. All of Orange 
County was declared a federal disaster area as a result. 

• A series of storms in early 1998 caused widespread ponding along roads in Huntington 
Beach and flooding of 2–3 feet in depth in some neighborhoods. 

• Storms in early 2001, in conjunction with high tide events, caused the periodic closure of 
the Pacific Coast Highway (City of Huntington Beach 2012, 2016c). 

  

The 1916 floods caused extensive damage in Orange 
County communities near the Santa Ana River, including 
Huntington Beach. Image from the Orange County 
Archives. 
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Figure 4: Flood Hazard Zones 
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Risk of future hazards 

Although flood control measures, such as infrastructure along the Santa Ana River, have reduced 
the risk of flooding in Huntington Beach, they have not completely removed it, as demonstrated 
in more recent flood events such as the January 1995 flooding. As a result, flooding in Huntington 
Beach is expected to continue to occur. Prado Dam, Seven Oaks Dam, and other flood control 
infrastructure have removed the risk of flooding from the Santa Ana River overtopping during a 
100-year flood event. However, the city remains vulnerable to larger flood events, which could 
overwhelm existing flood control infrastructure and cause the Santa Ana River to overflow its 
banks. Other pieces of flood control infrastructure, such as drainage channels and pump systems, 
are not engineered to withstand a 100-year flood event, and so may contribute to flooding if such 
an event occurs (OC Flood 2016c). Huntington Beach is also highly vulnerable to coastal flooding 
from storm surges or high tides, which is much more difficult to effectively protect against. 

Severe storms are expected to continue to be the primary source of flooding in Huntington Beach, 
including storms caused by meteorological phenomena called atmospheric rivers (ARs). ARs are 
narrow bands of very moist air, which serve as pathways for intense storms (the “Pineapple 
Express,” which brings moisture from tropical areas such as Hawaii to California, is an example 
of an AR). AR storms are a minority of the storms that affect Huntington Beach, but they typically 
cause 30 to 50 percent of all precipitation that affects the community (NOAA 2016c). The January 
1995 storm that caused extensive flooding in Huntington Beach was an AR storm (NOAA 2016d). 
One particularly damaging scenario, known as the ARkStorm, would be a repeat of the 1861–
1862 AR-driven storms that inundated most of Orange County. Scientists estimate that such a 
scenario would flood all areas of Huntington Beach within the 100-year and 500-year flood plains, 
and have the following effects in Orange County: 

• Inundate more than half of the 
county’s wastewater treatment 
plants under 3 to 10 feet of water. 

• Cause power outages for 79 
percent of the county that would 
take two weeks to fully resolve. 

• Disrupt water service for 50 percent 
of the county that would take three 
months to fully resolve. 

• Disrupt telecommunication 
systems for most of the county for 
up to six days. 

• Substantially disrupt local and 
regional transportation networks for 
up to two weeks. 

• Cause total countywide damage of 
more than $50 billion, the highest of 
any county and approximately 16 
percent of all statewide damage (USGS 2011a).   

Local and regional transportation networks may be 
severely disrupted for two weeks following a repeat of the 
1861–1862 floods. 
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Another factor that contributes to intense storms is the El Niño Southern Oscillation (ENSO, or El 
Niño), a cyclical shift in water temperatures off the coast of South America that triggers shifts in 
global climate, including affecting precipitation levels in California. The winters of 1982–1983, 
1994–1995, and 1997–1998, all of which saw intense flooding in Huntington Beach, were all 
affected by the ENSO cycle. 

Climate change considerations 

Although climate change is expected to decrease overall precipitation levels in Huntington Beach 
and lead to more frequent droughts, as discussed in the Drought section, it may also cause an 
increase in the number of intense storms that affect the community. Some scientific studies 
suggest that the average AR storm that hits Southern California will be 10 to 20 percent more 
intense by 2100 compared to current storms. This is likely to increase the chance that a single 
storm will cause a flood event, and increases the risk of flooding from a successive series of 
storms (Oskin 2014b). Droughts, which are expected to become more frequent because of climate 
change, are more likely to dry out the soil and make it difficult for the ground to easily absorb 
water. This can lead to increased ponding and runoff, creating areas of localized flooding during 
rainfall events. Intense storms are also more likely to create strong storm surges that can result 
in coastal flooding, and so it is likely that coastal flooding will increase in Huntington Beach as a 
result of climate change. Scientists are as yet uncertain as to whether climate change will affect 
the frequency or severity of the ENSO cycle (Cho 2016; Pearce 2016). 

Climate change causes sea level rise, which can increase 
the risk of coastal flooding because it raises the normal 
level of the ocean’s surface. Therefore, there is less of a 
buffer between the ocean and community assets (roads, 
buildings, infrastructure, etc.), making it more likely that 
high tides or a storm surge will create flooding of these 
assets. As discussed in the Coastal Hazards section, sea 
level rise in combination with a flood event has the 
potential to affect large sections of Huntington Beach. 

The highest projections for sea level rise by 2100 are 
currently 5.5 feet (66 inches). However, as noted in the 
future sea level rise discussion of the Coastal Hazards 
profile, there is a possibility that sea level rise may exceed 
current projections. At 6 feet (72 inches) of sea level rise, 
coastal flood events such as storm surges are expected 
to inundate large sections of the Sunset Beach and 
Huntington Harbour neighborhoods, a large area 
extending up to 3 miles inland of the Bolsa Chica 
wetlands, and a large area in southeast Huntington Beach 
extending past Yorktown Avenue. Flooding of this 
magnitude is likely to inundate the wastewater treatment 
plant in this area, causing further threats to environmental 
and public health (City of Huntington Beach 2014d). 

The Pacific Coast Highway and Bolsa 
Chica wetlands are among the coastal 
areas expected to see recurring tidal 
flooding by 2100. 
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Extreme high tides are likely to cause similar flooding hazards as storm surges, when they occur 
in conjunction with sea level rise. With 1 foot of sea level rise (expected by 2030), the Pacific 
Coast Highway in Sunset Beach is likely to be inundated, and limited flooding is likely to affect 
some homes in Sunset Beach and around Huntington Harbour. Tidal flooding is also likely near 
the intersection of Brookhurst Street and the Pacific Coast Highway in southeastern Huntington 
Beach. With 2 feet of sea level rise (expected by 2050), tidal flooding is expected to cover larger 
areas of Sunset Beach and the Huntington Harbour neighborhoods, including a number of 
properties not adjacent to the water, with more severe flooding near the intersection of Brookhurst 
Street and the Pacific Coast Highway. With 55 to 66 inches of sea level rise, as expected by 2100, 
tidal flooding is expected to be similar to the storm surge-rel ated flooding scenario with 6 feet of 
sea level rise. Such flooding is expected to inundate all of Sunset Beach and Huntington Harbour, 
and to extend inland of Huntington Harbour as far as Bolsa Chica Road with a smaller affected 
area extending out to Graham Street. A large area inland of the Bolsa Chica wetlands is expected 
to experience tidal flooding, extending as far inland as Gothard Street in some locations. In 
southeastern Huntington Beach, tidal flooding at 55 to 66 inches is expected as far inland as 
Garfield Avenue (City of Huntington Beach 2014d). 

Geologic Hazards  

Geologic hazards are hazards that involve the geology of Huntington Beach but are not directly 
linked to seismic activity (earthquakes and related hazards). This category includes landslides, 
methane-containing soils, and subsidence. Hazards that occur as a result of seismic activity are 
discussed in the Seismic Hazards section. 

Hazard description 

Landslides: A landslide occurs when the side of a slope becomes unstable, causing the material 
to slide down toward the bottom of the slope. This movement of soil and rocks can damage or 
destroy structures built on top or in the sliding material, and in its path. It also causes a substantial 
risk to human health and safety, as individuals caught in a landslide can be crushed or buried by 
the sliding material or any debris created by the event. Landslides are commonly thought of as 
fast-moving objects, although they can unfold slowly over a long period (sometimes over the 
course of years). These slow-moving landslides can chronically damage homes or other 
structures. While landslides often usually occur on steeper slopes, they can in fact occur on slopes 
of any degree. One type of landslide, known as lateral spreading, occurs when soils become 
heavily saturated with water and are unstable enough to slide down even minor slopes. 

The risk that a slope may create a landslide is determined by the types of materials that make up 
the slope, as loose or fractured material is more likely to slide than well-anchored rocks. Many 
different events can trigger a landslide, but earthquakes and moisture are the most common. 
Earthquake-induced landslides occur when ground shaking or liquefaction creates an instability 
in the slope, or when the force of the earthquake fractures the slope’s materials. A moisture-
induced landslide occurs when the slope becomes saturated with enough water to cause it to lose 
stability. The moisture often comes from rainfall, but it can also come from landscape overwatering 
or broken water pipes. Landslides of soil that is so waterlogged that it has become mud are known 
as a mudslide or mudflow. 
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Methane-containing soils: Methane (CH4 in chemical notation) is a naturally occurring colorless, 
odorless gas. It is the simplest form of a group of molecules called hydrocarbons, which also 
includes propane, butane, and other compounds. Methane and other hydrocarbons have a variety 
of uses, but are most valuable as fuel sources. Petroleum is made of a blend of various 
hydrocarbons, including methane, and methane is the primary component of natural gas. As a 
result, soils containing high levels of methane are common in areas with extensive fossil fuel 
deposits, or in places contaminated by fossil fuel extraction activities. It can also be found in soils 
on top of closed landfills, as the oxygen-free environment in a closed landfill causes organic 
material to decompose into methane. 

While a useful substance, methane can pose a substantial health and safety hazard. It is nontoxic, 
but is extremely flammable and explosive in some concentrations. High-enough levels of methane 
in the air may displace oxygen, causing a risk of asphyxiation in closed spaces such as building 
interiors. Methane in the soils can seep to the surface, posing risks for structures on top of these 
soils. Methane can be trapped under impervious surfaces such as roadways or in enclosed 
underground areas such as basements, where it can increase to potentially dangerous levels if it 
is not vented. 

Subsidence: Subsidence is a lowering of the surface of the ground due to underground soils 
collapsing or compacting. Extracting groundwater or fossil fuels are among the most common 
sources of subsidence, as these materials help support the weight of the soil above them. When 
these resources are removed, the soil is not always able to support itself, causing a collapse. 
Mining activities, earthquakes, and natural cave collapses are also potential causes of 
subsidence. 

Subsidence is primarily a risk to structures built on or in the collapsing soil. As the ground sinks, 
it can crack the walls, floors, and foundations of buildings, which may make the building 
structurally unsound. Subsidence can break underground pipes and cause cracks to appear in 
roads and sidewalks. It is often a slow but long-term problem that causes chronic damage over a 
lengthy period, although in some cases it can occur rapidly when soil quickly collapses into an 
empty space. Sinkholes are a localized and often dramatic form of subsidence. 

Location and extent 

Landslides: Much of Huntington Beach is not at risk of landslides, as the topography of the 
community is mostly unsuitable for them. However, there is a potential for landslides along bluff 
areas at the edges of the mesas. The mesa cliffs between Adams Avenue, Beach Boulevard, 
Talbert Avenue, and Newland Street are potentially susceptible to landslides, as are the bluffs 
west of Edwards Street near the Bolsa Chica wetlands. Some of the cliffs in Central Park are also 
at risk of landslides. Landslides in Huntington Beach are more likely to be induced by earthquakes 
rather than moisture (City of Huntington Beach 2014e). Figure 5 shows the earthquake-induced 
landslide hazard zones in the community.  

Methane-containing soils: Huntington Beach has extensive petroleum and natural gas deposits, 
and fossil fuel extraction has been occurring in the community since oil was discovered in 1920. 
As a result, soils in many parts of the city may contain elevated levels of methane gas. There are 
two areas of Huntington Beach, designated as “methane districts” by the City, where there is an 
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elevated risk of methane-containing soils and where the City requires new buildings to reduce the 
threat from methane gas. The first district covers much of the southern half of the city. It includes 
all land south of Adams Avenue, all land south of Ellis Avenue and west of Newland Street, and 
the area bordered by Ellis Avenue, Edwards Street, Slater Avenue, and Gothard Street. The 
second district is located in the Huntington Harbour neighborhood, and includes the area bordered 
by Warner Avenue, Saybrook Lane, Edinger Avenue, and Bolsa Chica Road (City of Huntington 
Beach 2014e). Figure 6 shows the methane districts in Huntington Beach. 

Subsidence: Subsidence in Huntington 
Beach is mostly the result of groundwater 
extraction (USGS 2016c). It is highest near 
the coastal side of Palm Avenue, opposite 
the SeaCliff Country Club, where 
subsidence has been measured at greater 
than 0.8 inches each year. While 
subsidence has occurred in approximately 
half of the community, it is greatest closest 
to this location and becomes less severe 
with distance. The area of greatest 
subsidence occurs in an area bordered by 
17th Street, Main Street, Garfield Avenue, 
Seapoint Street, and the Pacific Coast 
Highway. All subsidence outside of this 
area occurs at a rate of less than 0.4 inches 
annually (City of Huntington Beach 2014e). 
Figure 7 shows annual subsidence rates in 
Huntington Beach. 

Past events 

Landslides: The potential for landslides is limited to specific areas along mesa bluffs. There is 
no record of any substantive landslide in the community, although this does not mean that the 
risk of such an event is entirely absent. 

Methane-containing soils: While the City requires methane risk reduction strategies in a wide 
area of the community, substantial events involving methane gas are rare. Elevated levels of 
methane have been reported at Edison Community Park, the Central Library, and Kettler 
Elementary School and in surrounding properties, although in all cases the methane was 
effectively vented and did not create any hazardous situations (Flores 2001a, 2001b; Edwards 
2004). In 2004, an abandoned oil well spurted approximately 300 gallons of petroleum and 
methane gas, affecting 360 homes and causing property damage, although there were no 
reported injuries (Daniels 2004). 

  

Huntington Beach’s bluff top areas are experiencing the 
highest rates of subsidence in the community. 
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Figure 5: Earthquake-Induced Landslide Hazard Zones 
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Other, more severe instances involving methane releases have happened in the region, although 
not within Huntington Beach. One of the largest methane-related emergencies occurred in 1985 
in the Wilshire/Fairfax neighborhood of Los Angeles, when a methane buildup in a storage room 
of a department store eventually caused an explosion that severely damaged the store and sent 
23 people to the hospital (Hamilton and Meenan 1990). A smaller-scale incident happened in 
Newport Beach when a light switch ignited accumulated methane in a home, causing a fire that 
gutted the home (Boyer and Wilson 1999). 

Subsidence: Although the maximum subsidence rate in Huntington Beach of 0.8 inches per year 
is small compared to the 2 inches per year seen in some other parts of the state (NASA 2015), it 
is still sufficient to cause considerable damage. Subsidence has occurred underneath both the 
Murdy Fire Station and the City Corporation Yard, resulting in damage to the structures and to 
outdoor areas (City of Huntington Beach 2012). While subsidence remains an issue of concern in 
the community, it has slowed from previous levels. According to a 1987 report, some parts of 
Huntington Beach had sunk by 6 feet over a 60-year period, an average of 1.2 inches each year 
(Billiter 1990). This is 50 percent more than the fastest subsidence observed recently. 

Risk of future hazards 

Landslides: The landslide risk in Huntington Beach is expected to continue in future years, but 
to remain limited to the bluffs at the edge of the mesas. Given the topography of the community, 
there is no expectation that the area at risk of landslides will significantly expand, although it is 
possible that areas prone to liquefaction (as discussed in the Seismic Hazards section) outside 
of the identified landslide hazard zone may experience lateral spreading in the event of a 
significant liquefaction event, such as an earthquake. The lack of any substantive landslides in 
Huntington Beach’s history means that future landslide events, if any, are likely to remain small. 
However, there is a chance that a more substantial landslide could occur under the right set of 
conditions. 

Methane-containing soils: Elevated levels of methane have likely been present in Huntington 
Beach soils for a very long period, given the natural presence of oil and natural gas underneath 
the community. All expectations are that methane will continue to be present in the soil beneath 
Huntington Beach, and that the risk of methane levels increasing to potentially dangerous 
concentrations within some enclosed spaces will persist. It is unknown how continued oil and 
natural gas extraction activities in the city will affect the rate of methane seepage, both in individual 
locations and as a citywide average. Any increase in the rate of methane seepage would not 
necessarily lead to an increase in the risk of a methane-related emergency as long as proper 
ventilation procedures are followed. 

Subsidence: The rate of subsidence in Huntington Beach has slowed in recent decades (Billiter 
1990), although subsidence is still ongoing. Subsidence caused by groundwater pumping, as is 
the case in Huntington Beach, may continue as long as groundwater pumping is carried out. 
However, the GWRS and other efforts to recharge local groundwater may help to keep 
groundwater levels constant, slowing or stopping subsidence, as has been the case in other parts 
of California with extensive groundwater recharge programs. It is likely that at least some 
subsidence will continue to occur in the short term given past trends, although in the long term 
subsidence in the community may halt. 
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Figure 6: Methane Districts in Huntington Beach 
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Climate change considerations 

Landslides: Earthquake-related landslides are not expected to be directly affected by climate 
change, as there is no known link between climate change and seismic activity, as discussed in 
the Seismic Hazards section. However, climate change may have an impact on moisture-related 
landslides in Huntington Beach. Climate change is expected to cause an increase in the average 
intensity of the strong AR-related storms that affect the community during the winter.  

This can increase the chance that any given AR storm will cause the soil to become saturated to 
the point of instability, creating the risk of a landslide. At the same time, climate change is also 
expected to decrease the overall precipitation levels in the community and cause an increase in 
the frequency and severity of drought events. Depending on the soil type of landslide-prone areas, 
this may cause the soil to dry out so much that it becomes unstable, making it more prone to 
sliding. More research is likely needed to determine the specific effects of climate change on 
landslide risks.  

Methane-containing soils: While methane itself is a potent contributor to climate change, there 
is no evidence that changing climate conditions will affect the rate of methane seepage in 
Huntington Beach. 

Subsidence: As previously discussed, subsidence in Huntington Beach is primarily the result of 
groundwater pumping. As climate change is likely to reduce the availability of imported and local 
surface water, potentially substantially, it is possible that it may also cause increased groundwater 
pumping, and therefore increase subsidence in the community. However, local programs and 
state regulations intended to ensure sustainable use of groundwater basins may counteract this 
trend, potentially preventing climate change from affecting subsidence in Huntington Beach. 
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Figure 7: Annual Subsidence Rates in Huntington Beach 
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Human-Caused Hazards 

Hazard mitigation plans commonly focus on natural hazards, which are caused by natural 
processes and occur regardless of human activities, although human activities can affect the 
frequency and severity of some hazard events. Human-caused hazards are those which are the 
direct consequence of human activity and are not linked to natural processes. The Planning Team 
elected to include these hazards due to their history in Huntington Beach and the surrounding 
area, and a desire to create a unified plan that addressed all reasonable emergency situations. 
The human-caused hazards section includes two hazards: hazardous material releases and 
terrorism. 

Hazard description 

Hazardous material releases: California law defines a hazardous material as any substance that 
has at least one of the following properties: 

• May cause an increase in mortality or an increase in serious, irreversible, or incapacitating 
illness. 

• May pose a substantial hazard to human or environmental health if improperly treated, 
stored, transported, disposed of, or otherwise managed. 

This definition covers a wide range of substances, including materials that are toxic, flammable, 
explosive, corrosive (e.g., acids), biologically infectious (e.g., germs), or radioactive. A hazardous 
material can be dangerous at all times, or it may only be dangerous under particular conditions. 
For example, some flammable materials are completely harmless and inert unless exposed to a 
spark or heat source, at which point they may ignite and pose a health or safety risk. Hazardous 
materials include both manufactured compounds and naturally occurring substances. 

Hazardous materials are generally safe 
when used and handled properly. They 
become dangerous when they escape into 
the environment or into an uncontrolled 
setting, where people may be exposed to 
the material without proper handling or 
storage protocols in place. Such events 
usually occur when a storage container or 
piece of equipment containing a hazardous 
material ruptures, releasing the 
substances inside. This can happen in 
industrial accidents, such as an equipment 
malfunction or human error. A hazardous 
material release may also occur as a 
secondary impact of another hazard, such 
as an earthquake that damages a storage 
tank and allows a toxic substance to 
escape. Hazardous material releases can 
occur from buildings and from vehicles that 

Hazardous material releases can occur because of other 
disasters. In this photo, floodwaters have spilled large 
amounts of fertilizer and animal feed in a store, causing a 
release of ammonia gas. Image from FEMA (Win 
Henderson) 
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transport these substances, such as boats, ships, or (more rarely) aircraft. Pipelines that carry 
hazardous materials, such as oil pipelines, may also be a source of hazardous material releases. 

Despite the potential dangers, hazardous materials are widely used. Virtually all homes and 
businesses have some products that qualify as hazardous, such as cleaning supplies. Hazardous 
materials are common in industrial facilities, where they are used to manufacture goods, are 
produced as a by-product of other processes, or may be deliberately manufactured to be sold as 
a commodity (for example, fuels such as gasoline qualify as a hazardous material). They are also 
common in cleaning and repair operations, such as dry cleaning shops and automotive repair 
centers. Many agricultural and landscaping operations use hazardous materials to fertilize plants 
and kill pest species. One type of hazardous material, known as hazardous waste, comprises 
materials that are no longer used and have been disposed of or are awaiting disposal. This section 
is primarily concerned with particularly harmful substances or large quantities of hazardous 
materials. It does not address smaller quantities of common hazardous materials, such as 
cleaning supplies under a sink or a spare gasoline tank in a garage. While methane is a hazardous 
material, seeps of methane gas from methane-containing soil are discussed in the Geologic 
Hazards section. 

Terrorism: Terrorism is the use of force or the threat of force to intimidate the population and/or 
the government, with the intent to achieve a particular political or social objective. Terrorists may 
seek to kill or injure people, damage or destroy property, disrupt infrastructure or services, or 
some combination of these outcomes. Acts of terror often involve the use of firearms or 
conventional explosives, although other materials may be used in some cases (e.g., flammable 
materials in terrorism-related act of arson). The use of biological, chemical, radioactive, or high-
yield explosive materials (collectively called weapons of mass destruction or WMDs) in acts of 
terror is not unprecedented but is extremely rare. Terrorist acts are often perceived as being 
carried out by foreign individuals or groups, although American citizens have been responsible 
for most acts of terror in the US. 

While it can be difficult to determine whether a violent act is an act of terror, the general 
characteristic of such acts is the intent to meet a political or social objective. These objectives 
may be to change government policy, influence an election, or protest the actions of a government 
or a population, among other examples. Hate crimes, which are carried out based on the 
perpetrator’s prejudice against the target’s characteristics (e.g., race, religion, or sexual 
orientation), may qualify as acts of terror if the intent of the act is to intimidate the wider group of 
people to whom the target belongs. In some instances an act of war may qualify as terrorism, 
although an act of war is usually carried out by government authorities (e.g., soldiers in a nation’s 
military); terrorists are not usually official government agents, although governments may sponsor 
them or provide other resources. Acts of terror range in scale, and the most violent acts are not 
necessarily terrorism. For example, a mass shooting of 12 persons may not be considered 
terrorism, while an assassination attempt against a single individual may qualify as an act of terror. 
A cyber attack, which is the disruption or destruction of a computer network through physical or 
virtual means, may also be considered an act of terror (cyberterrorism). 
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Location and extent 

Hazardous material releases: The California Department of Toxic Substances Control (DTSC) 
identifies one site in Huntington Beach with known hazardous material contamination: the closed 
Ascon Landfill in southeast Huntington Beach, near the intersection of Magnolia Street and 
Hamilton Avenue, which operated from 1938 to 1984. According to DTSC, the 38-acre site is 
contaminated or potentially contaminated with a variety of materials, including DDE (an 
environmental toxin that may also have human health impacts), petroleum, and PCBs (toxic and 
potentially carcinogenic compounds) (DTSC 2007).  

According to the City of Huntington Beach, there are 805 different facilities in the community that 
store quantities of hazardous material, although some facilities may be part of a single campus 
(for example, the Boeing campus has 20 distinct hazardous material facilities). The City sorts 
facilities by two categories: the number of different hazardous materials on-site, and the total 
quantities of hazardous materials (City of Huntington Beach 2016d). Table 14 shows the number 
of hazardous material facilities by category. Figure 8 shows the concentrations of hazardous 
material sites in Huntington Beach.  

Table 14: Number of Hazardous Material Facilities in Huntington Beach by Category 

Number of Materials Low Quantity Medium Quantity High Quantity 

1 to 2 333 28 11 

3 to 4 79 23 6 

5 to 6 18 12 7 

7 to 10 4 4 9 

11 to 14 1 5 2 

15 to 20 1 1 2 

21 to 40 1 1 3 

41 to 500 1 0 2 

Unclassified * 251 

* The quantity of materials at unclassified facilities is unknown. 
Note: “Low quantity” is 55 to 1,000 gallons, 200 to 1,000 cubic feet, or 500 to 1,000 pounds. “Medium 
quantity” is 1,001 to 10,000 gallons, 1,001 to 5,000 cubic feet, or 1,001 to 5,000 pounds. “High 
quantity” is more than 10,000 gallons, 5,000 cubic feet, or 5,000 pounds. 
Source: City of Huntington Beach 2003, 2016d 
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Figure 8: Concentration of Hazardous Material Facilities in Huntington Beach 
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Huntington Beach also has multiple facilities registered under the California Accidental Release 
Program (CalARP), which requires facilities that hold certain amounts of specified materials to 
prepare risk management plans to reduce the chance of a hazardous material release. Depending 
on the material, this threshold may range from 1 pound to 20,000 pounds (CCR 2016a). There 
are three levels of the CalARP program for registered facilities, depending on the risks posed by 
the hazardous materials involved (CCR 2016b). Table 15 shows the program levels. 

Table 15: CalARP Program Levels 

Program 
Level Description 

Level 1 

For the past five years, the facility has not had a release of a registered 
material resulting in death, injury, or the need for emergency response due to 
public or environmental exposure. The worst-case scenario for any accidental 
release would not spread to the material to the public. The facility coordinates 
with local emergency planning and response organizations. 

Level 2 The facility does not meet the standards for Level 1, but does not fall under 
the additional conditions for Level 3. 

Level 3 

The facility does not meet the standards for Level 1 and at least one of the 
following conditions apply: The facility involves at least one of ten specific 
industrial activities; the facility is subject to specific federal or state safety 
management standards; the nature and quantity of the hazardous materials 
involved require additional safety measures. 

Source: CCR 2016b 

 

 As of July 2016, there are four private facilities in Huntington Beach registered under the CalARP 
program, although one facility plans to leave the community and locate elsewhere. The facility 
which is leaving is a Level 3 facility, while the three remaining facilities are all Level 1. The City 
also operates various water treatment facilities around the community, which the CalARP program 
collectively classifies as a single Level 3 facility due to the quantity of chlorine involved in water 
purification activities (Van Mullem 2016). 

Terrorism: Terrorism is not limited to specific areas. Terrorists may target virtually any location, 
depending on their objectives, and there are no places that can be said to be completely safe 
from terrorist acts. Potential prominent sites that terrorists may seek to target include military 
bases, government offices, corporate headquarters, shopping malls, major industrial facilities and 
pieces of infrastructure, and large events. Acts of terror may also be carried out against lower-
profile facilities, such as private homes and religious buildings. 
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Past events 

Hazardous material releases: Large 
hazardous material releases have 
occurred in Huntington Beach, but such 
events are rare. The largest event occurred 
in 1990, when the American Trader tanker 
ship ran over its anchor offshore of 
Huntington Beach, puncturing its hull and 
spilling approximately 416,600 gallons of 
crude oil (CDFW 2016). The oil from the 
spill spread across approximately 60 
square miles of ocean and 14 miles of 
shore, including the full shoreline of 
Huntington Beach (City of Huntington 
Beach 2012).   

Small releases occur every year, most of which involve petroleum or natural gas, or related 
materials. There have been 425 hazardous material releases in Huntington Beach that required 
a request for assistance to emergency response staff, according to local emergency dispatch 
records. The most common type of incident involved natural gas or liquefied petroleum gas (LPG, 
also known as propane or butane). Table 16 shows the number of hazardous material spills since 
2008 by the type of incident. 

Table 16: Hazardous Material Releases by Incident Type (2008–2016) 

Incident Type Number of 
Incidents 

Percent of 
Incidents 

Gasoline or other flammable liquid spill 101 23.8% 

Flammable gas or liquid incident (no spill or 
leak) 19 4.5% 

Natural gas or LPG leak 184 43.3% 

Oil or other combustible liquid spill 75 17.6% 

Toxic condition 5 1.2% 

Chemical spill or leak 23 5.4% 

Chemical hazard (no spill or leak) 14 3.3% 

Refrigeration leak 3 0.7% 

Carbon monoxide incident 1 0.2% 

Total 425 100.0% 
Source: Metro Cities Fire Authority 2016 

 

Many hazardous material releases in Huntington Beach 
involve petroleum.  
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Terrorism: There have been no reported acts of terror within Huntington Beach itself, although 
multiple terrorist acts have happened in the region. These acts include the 1985 killing of a 
Palestinian-American activist in Santa Ana; a 1999 mass shooting at a Jewish community center 
in Los Angeles; and a 2015 mass shooting and attempted bombing in San Bernardino that killed 
14 people, making it the tenth most deadly act of terror in American history. There have also been 
multiple attempted acts of terror in and around Huntington Beach, including a 2014 incident in 
which a local teenager was arrested for making terrorist threats against the US Open of Surfing 
(Connelly and Emery 2014). 

Risk of future hazards 

Hazardous material releases: As long as hazardous materials are present in Huntington Beach, 
either permanently or temporarily, there is some chance of a hazardous material release. There 
is no indication that the amounts of hazardous materials in Huntington Beach will change 
substantially in the future (e.g., from the opening or closing of a large industrial facility), but such 
events are possible. Given that hazardous material releases have occurred in the past in 
Huntington Beach, all expectations are that similar releases will continue to occur. Assuming there 
are no substantial deviations from past trends, most releases are likely to be small-scale events 
with rare larger releases. 

Terrorism: The causes behind acts of terror are highly complex, often involving national or global 
political, social, or economic issues. It is not possible to reasonably forecast the likelihood of a 
future terrorist act in Huntington Beach or to suggest which facilities or events may be potential 
targets. Like virtually all other communities, Huntington Beach will continue to be a target, likely 
a higher priority target than some neighboring communities, but also likely a lower priority target 
than other sites in the region. 

Climate change considerations 

Hazardous material releases: Climate change itself has no direct effect on hazardous material 
releases. However, it is possible that climate change may increase the frequency or severity of 
other hazard types, which may result in a hazardous material release as an indirect effect. For 
example, climate change is expected to cause a 10 to 20 percent increase in the average intensity 
of the strong AR storms that affect Huntington Beach during the winter. An increase in the intensity 
of these storms increases the chance that such a storm may damage or destroy a hazardous 
material storage tank, cause a vehicle crash involving hazardous materials, or lead to some other 
situation that results in the release of hazardous materials. 

Terrorism: Climate change has no direct impacts on terrorism, as acts of terror are not directly 
caused by climate conditions. However, national security experts have raised concerns as early 
as 2003, if not before, that climate change indirectly affects terrorism by causing food, water, and 
resource shortages, potentially triggering migrations and economic upheaval that could cause 
some individuals to commit acts of terror (Schwartz and Randall 2003). More recently, a report 
prepared by the US Department of Defense (DoD) repeated and expanded upon the connection 
between climate change and national security, referring to climate change as a “threat multiplier” 
that can “enable terrorist activity and other forms of violence” (DoD 2015; White House 2015).  
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Seismic Hazards 

Seismic hazards are events that are linked to earthquakes and related tectonic activity. This Plan 
discusses three seismic hazards: ground shaking, fault rupture, and liquefaction. Geologic 
activities that create hazards but are not directly linked to earthquakes are discussed in the 
Geologic Hazards section. 

Hazard description 

Fault rupture: Fault rupture is the rapid ground movement along a boundary between two 
different sections of the earth’s surface, known as a fault. The earth’s surface is made up of large 
pieces called tectonic plates moving very slowly around the planet, generally no faster than a few 
inches each year. As the plates grind past each other, they occasionally “stick” together due to 
friction, causing stress to accumulate. Eventually, the stress becomes high enough to overcome 
the friction holding the plates together, releasing the plates and causing them to skid quickly past 
each other. This sudden movement is called a fault rupture, which sets off the ground shaking 
that is perceived as an earthquake. At times, the fault rupture causes a physical displacement of 
land at the surface as land on either side of the fault moves past itself, creating a hazardous 
situation. Not all fault rupture events cause visible surface displacement. Such events that do not 
cause discernable movement along the fault are known as “blind thrust” events.  

Faults occur at the physical boundary 
between plates, but also in a much wider 
area around the plate boundary due to the 
constant deformation of plates and the 
accumulation of stress, which cause fault 
lines to appear far from the actual 
boundary. Most of California sits on the 
North American plate, although the coastal 
areas south of San Francisco lie on the 
Pacific plate, and the movement of these 
two plates is responsible for California’s 
frequent seismic activity. The main 
boundary between the two plates is called 
the San Andreas fault, but fault lines are 
found in many parts of the state, 
sometimes more than 200 miles from the 
main boundary. 

Fault ruptures can cause displacement vertically (a dip-slip fault), horizontally (a strike-slip fault), 
or both (an oblique-slip fault), depending on the type of fault involved. The San Andreas fault, for 
example, is primarily a strike-slip fault, and so its fault rupture events usually cause land on one 
side of the boundary to move right or left relative to the other side. This physical shearing of the 
land can cause potentially severe damage in the immediate area of the fault. One side of a 
building may be “torn” from the other side, causing structural instability and potential collapse. 
Fault rupture events can damage roads and utility lines that span the fault. A dip-slip or oblique-

The San Andreas fault, clearly visible in this aerial view, 
is the largest fault in the state. However, there are 
numerous other faults in California that can cause severe 
seismic activity. Image from Doc Searls. 
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slip fault that occurs underwater can qualify as a displacement event that creates a tsunami (see 
the Coastal Hazards discussion for more details on tsunamis). 

Fault ruptures can be measured in multiple ways, including the length of the rupture and the size 
of the displacement (called the slip). When a fault ruptures, movement occurs along a section of 
the fault. In some instances, hundreds of miles may rupture in a single event. The strongest 
earthquake in recorded history, the 1960 Valdivia earthquake in Chile, ruptured along a distance 
of approximately 620 miles (USGS 2016d). The size of the slip refers to how far land on one side 
of the fault moves relative to the other side. The largest slip recorded was the 2011 Tōhoku 
earthquake in Japan with an estimated slip of 164 feet (by contrast, the 1960 Valdivia earthquake 
slipped an estimated 98 to 131 feet) (Lee 2013). 

Ground shaking: Ground shaking is the actual shaking which results from a fault rupture, and is 
the hazard that is most commonly associated with an earthquake. The severity of an earthquake 
is a factor of several different components, including the amount of energy released by the 
rupture, the length of the rupture, and the depth at which the rupture occurs (a rupture deeper in 
the fault generally causes less severe ground shaking than a shallower rupture). Generally, 
ground shaking is most severe at the epicenter (the place above where the earthquake began, 
known as the hypocenter) and decreases with distance, although this is not always the case. The 
geology of the affected area also plays a role in the severity of ground shaking. For example, firm 
bedrock will typically experience less shaking than loose rocks and soil. Depending on the seismic 
waves produced by the earthquake, ground shaking may be up and down, side to side, or a rolling 
motion. 

Ground shaking is the primary hazard in an earthquake. The shaking can damage or destroy 
buildings and structures, roads and railways, and utility-related infrastructure, potentially causing 
injury or death. Ground shaking can set off a wide range of other hazards, either directly by the 
force of the earthquake or indirectly by causing damage that in turn creates emergency situations. 
These secondary hazards can include fires (from broken gas mains), floods and sinkholes (from 
broken water infrastructure), hazardous material releases, and landslides, among others. 
Although California has seen substantially fewer earthquakes than floods or fires, earthquakes 
are generally far more damaging than most other emergency situations as measured by individual 
events (Cal OES 2013). Table 17 shows the relative severity of earthquakes compared to other 
disasters. 
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Table 17: Number of Deaths, Injuries, and Cost in California by Disaster Type (1950–
2012) 

Type Events 
Total Per Emergency Occurrence 

Deaths Injuries Costs * Deaths Injuries Costs * 

Earth-
quake 23 193 18,962 $8,110,772,990 8.4 824.4 $352,642,304 

Fire 178 129 2,139 $2,735,466,734 0.7 12.0 $15,367,791 

Flood 129 294 759 $4,548,964,020 2.3 5.9 $35,263,287 

All 
others 87 354 3,334 $4,552,233,618 4.1 38.2 $52,324,524 

Total 417 970 25,194 $19,947,437,362 2.3 60.4 $47,835,581 
* Costs refer to post-disaster recovery costs administered by Cal OES, and do not necessarily reflect all 
costs associated with the event. 
Source: Cal OES 2013 

The severity of a ground shaking event is measured in two ways: the intensity and the magnitude. 
Intensity is commonly measured using the Modified Mercalli Intensity (MMI) scale. It is based on 
the damage caused by the ground shaking and other effects of an earthquake, and is not an 
objective measurement. It uses Roman numerals and ranges on a scale of I (instrumental) to XII 
(catastrophic). Table 18 shows the MMI scale. 

Table 18: Modified Mercalli Intensity Scale 

Intensity Description Effects 

I Instrumental Not felt by people, except by a very few under especially 
favorable conditions. 

II Feeble Felt by only a few people at rest, especially on upper floors of 
buildings. 

III Slight Felt noticeably by people indoors, especially on upper floors, but 
not always recognized as an earthquake. 

IV Moderate Felt indoors by many and outdoors by a few. Sleeping people 
may be awakened. Dishes, windows, and doors disturbed. 

V Slightly strong 
Felt by nearly everyone, many sleeping people awakened. 
Some dishes and windows broken, and unstable objects 
overturned. 

VI Strong Felt by all. Some heavy furniture moved. Slight damage. 

VII Very strong 
Negligible damage in well-built buildings, slight to moderate 
damage in ordinary structures, considerable damage in poorly 
built buildings. 
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Intensity Description Effects 

VIII Destructive 
Slight damage in well-built buildings, considerable damage and 
partial collapse in ordinary structures, great damage in poorly 
built buildings. 

IX Ruinous 
Considerable damage in specially designed structures. Great 
damage and partial collapse in substantial buildings. Buildings 
shifted off foundations. 

X Disastrous Most masonry and frame structures and foundations destroyed, 
some well-built wood structures destroyed. Rails bent. 

XI Very 
disastrous 

Few, if any, masonry structures remain standing. Bridges 
destroyed. Rails greatly bent. 

XII Catastrophic Total damage. Lines of slight and level are distorted. Objects 
thrown into the air. 

Source: USGS 2016e 

The magnitude of the earthquake reflects the amount of energy released by the earthquake when 
the fault rupture occurs. It is a mathematical measurement from seismic monitoring stations. 
Magnitude is measured using the moment magnitude scale (MMS, denoted as Mw or M).5 The 
weakest earthquakes have an Mw of 1.0, with the numbers increasing with the strength of the 
earthquake. The MMS is what is known as a logarithmic scale, meaning that the difference in 
strength between two earthquakes is much larger than the difference in their measurements. For 
example, a 6.0 Mw earthquake releases 1,089 times as much energy as a 4.0 Mw earthquake, and 
1.4 times as much energy as a 5.9 Mw earthquake. The strongest recorded earthquake, the 1960 
Valdivia earthquake in Chile, measured 9.5 on the MMS.6  

Liquefaction: Liquefaction occurs when loosely packed sandy or silty materials that are saturated 
with water are shaken hard enough to cause them to temporarily behave like a fluid. Liquefied 
soils potentially cause damage to any building foundations that rest on the soil. The liquefied soil 
may also buckle any structures that lie on or in it, such as roads, railways, or utility lines. The risk 
of liquefaction depends largely on the height of the groundwater table and the composition of the 
soil.  

Location and extent 

Fault rupture: Fault rupture affects areas immediately adjacent to the fault in question. As a 
result, only faults that run through Huntington Beach are at risk of creating a fault rupture hazard 

                                              

5 The popular press will still sometimes report earthquake magnitude using the Richter scale, 
which technically is no longer actively used, as it is less accurate when measuring large 
earthquakes. The MMS uses similar measurements to the Richter scale (USGS 2002). 
6 There is no definitive upper limit for earthquakes. Scientists estimate that if the largest continuous 
band of faults on the planet ruptured at once, it would produce an earthquake of approximately 
10.0 Mw. 
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in the community, although fault rupture in neighboring communities may cause indirect damage 
or challenges for Huntington Beach. The only known fault in Huntington Beach is the Newport-
Inglewood fault, which extends from Santa Monica to Newport Beach, and then continues offshore 
as far south as Oceanside. The last major rupture of this fault (the 1933 Long Beach earthquake) 
did not cause any surface rupture (SCEDC 2013a). Figure 9 shows regional fault lines and their 
location relative to Huntington Beach. 

Ground shaking: Like large sections of California, Huntington Beach sits in a seismically active 
area, and so may be exposed to ground shaking from numerous different earthquake events. 
While many small faults in the area or large faults a greater distance away may produce minor 
ground shaking, there is a more limited number of faults that could create more substantial ground 
shaking in the community. Table 19 describes the major faults in the vicinity of Huntington Beach.  

Table 19: Major Faults Near Huntington Beach 

Fault 
Distance to 
Huntington 

Beach (miles) * 

Length 
(miles) 

Maximum 
Probable 

Earthquake 
(Mw) † 

Last 
Major 

Rupture 

Interval 
Between 

Major 
Ruptures 

Newport-
Inglewood Fault 0 47 6.0 – 7.4 1933 Unknown 

San Joaquin Hills 
Fault 5 12 Unknown Unknown Unknown 

Palos Verdes 
Fault 10 50 6.0 – 7.0+ Past 10,000 

years Unknown 

Puente Hills Fault 15 25 7.2 – 7.4 Past 11,000 
years Unknown 

Whittier Fault 20 25 6.0 – 7.2 Past 10,000 
years Unknown 

Elsinore Fault 26 112 6.5 – 7.5 1910 250 years 

San Jacinto Fault 49 131 6.5 – 7.5 1968 100 – 300 
years 

San Andreas 
Fault  53 800+ 6.8 – 8 1906  140 – 300+ 

years ‡ 

* For faults not within Huntington Beach, as measured from downtown to the nearest part of the fault. 
† The maximum probable earthquake is the largest earthquake that the fault would reasonably be 
expected to produce, but is not necessarily the largest earthquake that the fault is capable of 
generating. 
‡ The San Andreas fault is divided into multiple sections, each of which experience different rupture 
intervals. 
Sources: McFarling 2003; SCEDC 2013a 
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Note that other faults not included in the above table may still be capable of generating significant 
ground shaking in Huntington Beach. This includes faults that have not yet been discovered or 
analyzed. 

Liquefaction: Parts of Huntington Beach sit on soil that is prone to liquefaction. The liquefaction 
risk is highest in the Sunset Beach and Huntington Harbour neighborhoods, along the coast, and 
in the lowland areas inland of the Bolsa Chica wetlands. However, most of the inland low-lying 
areas of Huntington Beach are also within areas of high to very high liquefaction potential, and 
the northern edges of the two mesas are in a zone of medium to high liquefaction potential. Only 
the two mesas themselves have a low risk of liquefaction (City of Huntington Beach 2014e). 
Figure 10 shows the liquefaction potential in the community. 

Past events 

Fault rupture: The only known fault in Huntington Beach is the Newport-Inglewood fault. While it 
is not considered a blind thrust fault (SCEDC 2013a), there is no historical evidence of surface 
rupture occurring on the Newport-Inglewood fault (Dolan et al. 2001). However, a number of major 
earthquake events in the wider Southern California region have caused surface rupture. The 
largest event near Huntington Beach was the 1971 San Fernando earthquake, a 6.5 Mw event 
approximately 56 miles from downtown Huntington Beach, which caused a maximum combined 
(vertical and horizontal) surface fault rupture of 6 feet and 7 inches (Grantz 1971; SCEDC 2013b). 
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Figure 9: Regional Fault Lines in and Around Huntington Beach 
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Figure 10: Liquefaction Potential in Huntington Beach 
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Ground shaking: The largest earthquake 
in Huntington Beach’s recorded history 
was the 1933 Long Beach earthquake, 
which occurred on the Newport-Inglewood 
fault. The earthquake  measured 6.4 Mw 
with an epicenter approximately 2 miles 
south of the Huntington Beach Pier.  Most 
damage to Huntington Beach occurred in 
the downtown area along Main Street, 
including extensive damage to 
unreinforced masonry structures. The 
earthquake killed 115 people, although no 
deaths were reported in Huntington Beach. 
Ground shaking also caused extensive 
damage to oil derricks in the area (City of 
Huntington Beach 2012; SCEDC 2013b). 
The MMI of the 1933 earthquake in 
Huntington Beach is estimated at VIII 
(CGS 2016). 

Huntington Beach has also experienced ground shaking from a number of other earthquakes, 
although the effects of these events have been substantially less than the 1933 earthquake. Table 
20 shows a list of all earthquakes at least 5.5 Mw that have occurred within 100 miles of Huntington 
Beach. Some large events farther away, as well as smaller events close to the city, may also have 
caused ground shaking in the community. 

Table 20: Substantive Historic Earthquakes Within 100 Miles of Huntington Beach 

Earthquake Name Distance (Miles) Magnitude * 

1994 Northridge earthquake 49 6.7 

1992 Big Bear earthquake 77 6.4 

1992 Joshua Tree earthquake 99 6.1 

1991 Sierra Madre earthquake 41 5.8 

1987 Whittier Narrows earthquake 28 5.9 

1986 North Palm Springs earthquake 83 5.6 

1980 White Wash earthquake 86 5.5 

1971 San Fernando earthquake (Sylmar 
earthquake) 57 6.5 

1948 Desert Hot Springs earthquake 95 6.0 

1933 Long Beach earthquake 2 6.4 

1923 North San Jacinto Fault earthquake 49 6.3 

The 1994 Northridge earthquake was one of the most 
damaging natural disasters in American history. While 
Huntington Beach escaped significant harm, damage to 
regional infrastructure, such as freeways, caused 
hardship throughout the area. Image from FEMA (FEMA 
News Photo)  
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Earthquake Name Distance (Miles) Magnitude * 

1918 San Jacinto earthquake 65 6.8 

1910 Elsinore earthquake 32 6.0 

1899 San Jacinto Fault earthquake 68 6.5 

1899 Cajon Pass earthquake 50 5.7 

1812 Wrightwood earthquake Approximately 53 7.5 

* The magnitude of earthquakes prior to 1920 are reported using the Richter Local Magnitude scale. 
The magnitude of all more recent events is given in MMS.   
Source: SCEDC 2013b 

 

Liquefaction: Liquefaction occurred in 
Huntington Beach as a result of the 1933 
Long Beach earthquake. Sand boils, 
eruptions of sand and water out of the 
ground that occur due to liquefaction, were 
reported throughout Huntington Beach and 
in the wider region. A photo taken shortly 
after the earthquake shows extensive 
damage to the Warner Avenue bridge over 
Bolsa Bay (Ziony 1985). Other 
earthquakes in the region have also 
caused liquefaction events, including the 
1994 Northridge earthquake and the 1971 
San Fernando earthquake, although 
liquefaction did not occur in Huntington 
Beach as a result of these events.  

Risk of future hazards 

Fault rupture: The risk of future surface fault rupture events in Huntington Beach is uncertain. 
The Newport-Inglewood fault runs through the community and is believed capable of causing 
surface rupture, but there is no evidence of surface rupture occurring on this fault from any 
previous earthquake events. While there remains a possibility that surface fault rupture will occur 
in the future in Huntington Beach, there is no historical precedent for it. 

Ground shaking: Huntington Beach has experienced numerous ground shaking events from 
earthquakes in the past, and will almost certainly continue to experience such hazards. The 
proximity of several major fault lines makes it inevitable that Huntington Beach will be affected by 
a major earthquake in future years. The Third Uniform California Earthquake Rupture Forecast 
(UCERF3), which was released in 2015, estimates the odds through 2044 that a substantive 
earthquake will occur on various faults. Table 21 shows the results of this forecast for the major 
faults near Huntington Beach. 

Liquefaction from the 1933 earthquake caused significant 
damage to roadways near Sunset Beach. Image from 
USGS. 
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Table 21: Earthquake Probabilities for Major Faults near Huntington Beach (2015–
2044) 

Fault Distance 
(miles) 6.7+ Mw 7.0+ Mw 7.5+ Mw 8.0+ Mw 

Newport-Inglewood Fault 0 0.79% 0.71% 0.28% Negligible 

San Joaquin Hills Fault 5 0.78% 0.35% 0.15% Negligible 

Palos Verdes Fault 10 2.67% 2.37% 0.92% Negligible 

Puente Hills Fault 15 1.01% 0.76% 0.29% <0.01% 

Whittier Fault 20 1.64% 1.47% 0.81% <0.01% 

Elsinore Fault 26 3.83% 1.95% 1.02% <0.01% 

San Jacinto Fault 49 6.52% 6.26% 5.15% 2.63% 

San Andreas Fault 
(southern segment) 53 22.44% 20.00% 18.53% 6.81% 

Note: UCERF3 presents odds of fault rupture by individual fault segment. The odds presented here are 
the highest odds given for any segment. 
Source: USGS 2015b 

 

While the UCERF3 shows the odds of various-sized earthquakes on individual faults, the USGS 
has prepared numerous scenarios showing the potential severity of different earthquake events. 
There are 38 different earthquake scenarios for faults near Huntington Beach that could generate 
significant ground shaking in the community, measuring at least VI on all locations in the city. 
Table 22 shows a sample of these scenarios. 

Table 22: Selected Earthquake Scenarios 

Fault Magnitude (Mw) Distance of 
Epicenter (Miles) 

MMI in Huntington 
Beach 

Newport-Inglewood 
Fault 

6.9 11 VIII – IX 

7.0 15 VI – VII 

7.2 1 VIII 

7.5 89 VIII – IX 

Palos Verdes Fault 7.1 17 VII – VIII 

Whittier Fault 6.8 21 VI – VII 

Elsinore Fault 
7.3 27 VI 

7.7 125 VI – VII 
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Fault Magnitude (Mw) Distance of 
Epicenter (Miles) 

MMI in Huntington 
Beach 

San Jacinto Fault 7.7 49 VI 

San Andreas Fault 

7.8 96 VI 

7.9 70 VI 

8.0 100 VI 

Source: USGS 2011b 
 

The results of the UCERF3 and the USGS 
forecasting scenarios show that, while the 
San Andreas fault has the greatest chance 
of causing a significant earthquake in the 
next 30 years, its distance from Huntington 
Beach means that the community is less 
likely to experience substantial damage 
from such an event. While the Newport-
Inglewood fault is one of the least likely to 
cause a major earthquake event in the 
region, a major earthquake on this fault 
could cause widespread damage in 
Huntington Beach, with an intensity as high 
as IX (Ruinous) on the MMI. It should be 
noted that more distant earthquakes that 
do not directly cause major damage to 
Huntington Beach may still cause 
significant regional disruptions, such as 
interruptions to transportation and utility 
networks that may affect Huntington Beach 
community  members.   

An additional concern for a future earthquake in Huntington Beach is the risk of widespread urban 
fires. A significant earthquake could sever natural gas pipes, including the large transmission 
pipes that run through the city, causing natural gas to leak and creating an ignition hazard. These 
types of earthquake-related fires have occurred previously in California, including in the 1906 
earthquake and subsequent fire that destroyed much of San Francisco. Smaller-scale fires from 
ruptured natural gas lines have also occurred after large earthquakes closer to Huntington Beach, 
including in the 1971 San Fernando earthquake and the 1994 Northridge earthquake. An 
earthquake may also rupture water tanks or pipes (causing floods), or rupture hazardous material 
storage containers. 

Liquefaction: Given that liquefaction has previously occurred in Huntington Beach, as well as the 
high liquefaction potential of the soil in much of the city, it is very likely that the risks of liquefaction 
will continue into the future. A fault rupture on the Newport-Inglewood fault appears most likely to 

An earthquake occurring a significant distance from 
Huntington Beach could still cause very damaging 
shak ing, as seen in this map showing shaking intensity 
from a hypothetical Mw 7.5 earthquake on the Newport-
Inglewood Fault with an epicenter near San Diego. Such 
an event would cause shak ing of MMI VIII to IX in 
Huntington Beach (USGS 2011b).  
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cause liquefaction in the community, based on historical events and the fact that earthquakes on 
the Newport-Inglewood fault are most likely to cause major ground shaking in Huntington Beach. 
The risk of this happening by 2044, however, remains low given the relatively small chances of a 
major earthquake on the Newport-Inglewood fault within this time period as estimated by the 
UCERF3.  

Earthquakes on other nearby faults, such as the San Joaquin Hills and Palos Verdes faults, may 
also generate sufficiently strong ground shaking to cause liquefaction in Huntington Beach, 
although the odds of significant earthquakes on these faults are also low (however, notably, the 
Palos Verdes fault has a higher chance of significant fault rupture by 2044 than other nearby 
faults). More distant faults, such as the San Jacinto and San Andreas faults, are much more likely 
to cause earthquakes within the next few decades, but their distance from Huntington Beach 
means that these earthquakes are less likely to generate the significant ground shaking that could 
cause major liquefaction. 

Climate change considerations 

Fault rupture: Fault rupture is a consequence of geologic conditions, driven by physical forces 
within the planet. There is no evidence to suggest that climate change will affect the frequency, 
severity, location, or other characteristics of fault rupture events within the foreseeable future. 7 

Ground shaking: Earthquakes are a geologic process, and such processes are generally not 
affected by climate conditions. While climate change is likely to cause more frequent and severe 
droughts, affecting groundwater table levels that in turn could affect the severity of ground 
shaking, such a link is tenuous and uncertain, and any effect would likely be very minor. 

Liquefaction: As previously stated, climate change is not expected to have any effects on seismic 
activity within the region. It is possible that changes in the intensity and frequency of precipitation 
events in Huntington Beach brought on by climate change may affect groundwater levels, which 
in turn may affect the susceptibility of soil in the community to liquefaction. However, additional 
research is needed on climate change’s effects on liquefaction to better understand this potential 
connection. 

                                              

7  There is some link between climate change and seismic activity such as fault rupture, as 
scientists have observed a connection between melting land ice and fault slippage. As the ice 
melts due to climate change and runs into the ocean, the decreased weight on the land and the 
increased weight on the ocean floor causes shifts in fault stresses. Studies have found evidence 
of this at the end of the last Ice Age (Beck et al. 1996) and more recently because of human-
caused climate change (Hampel, Hetzel, and Maniatis 2010). However, more research is needed 
to determine changes in global seismic activity. These processes are unlikely to substantially 
affect seismic activity around Huntington Beach.   
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Severe Weather 

Severe weather by itself is a very broad term. In the context of this Plan, severe weather refers to 
tornados and windstorms. Severe precipitation events, such as those caused by intense 
rainstorms, are discussed in the Flood section. 

Hazard description 

Tornados: A tornado is a rapidly rotating column of air reaching from a thunderstorm cloud to the 
ground, often visible as a funnel cloud. They form when the high winds present in a thundercloud 
drag a rotating section of the cloud called the mesocyclone below the base of the rest of the cloud. 
This causes changes in the temperature, air pressure, and humidity around the mesocyclone, 
which focus the mesocyclone over a small area and drag it toward the ground. If the focused 
mesocyclone touches the ground, it becomes a tornado.  

The threats posed by tornados comes from the high wind speeds within the rotating funnel cloud, 
which can cause direct damage to structures it passes over. The high winds can also pick up and 
fling large pieces of debris, causing further damage. The winds of a tornado can exceed 200 miles 
an hour, and the highest wind speed observed was approximately 300 miles an hour (Raymond 
2009). Tornados can be multiple miles wide, or very thin, although the size of a particular tornado 
is not necessarily an indication of its destructive potential. They may persist for hours, or last only 
seconds. They may also move very quickly and cover well over a hundred miles, or affect only a 
small area (NOAA 2016e). A tornado’s strength is measured using the Enhanced Fujita (EF) 
scale, which is based on estimates (not actual measurements) of wind speeds as determined by 
observed damage. Table 23 shows the EF scale. 

Table 23: Enhanced Fujita Scale 

Rating 
Wind 

Speeds 
(mph) * 

Description 

F0 65 – 85 Light damage: Some damage to chimneys. Branches broken off 
trees and shallow-rooted trees pushed over. Signboards damaged. 

F1 86 – 110 Moderate damage: Surfaces peeled off roofs. Mobile homes pushed 
off foundations or overturned. Moving vehicles blown off roads. 

F2 111 – 135 
Considerable damage: Roofs torn off frame houses. Mobile homes 
demolished. Box cars overturned. Large trees snapped or uprooted. 
Light objects become missiles. Cars lifted off ground. 

F3 136 – 165 
Severe damage: Roofs and some walls torn off well-constructed 
houses. Trains overturned. Most trees in forests uprooted. Heavy 
cars lifted off ground and thrown. 
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Rating 
Wind 

Speeds 
(mph) * 

Description 

F4 166 – 200 
Devastating damage: Well-constructed houses leveled and 
structures with weak foundations blown away. Cars thrown. Large 
objects become missiles. 

F5 201+ 
Incredible damage: Strong frame houses leveled and blown away. 
Vehicle-sized objects thrown over 100 meters. Bark removed from 
trees. Incredible phenomena occurs. 

* Wind speeds in the EF scale are estimates of the 3-second gust speeds during a tornado event, 
based on the damage observed. Wind speeds are not actual measurements. 
Sources: NOAA 2006a, 2006b 

 

If a tornado or a similar phenomena occurs over water, it is called a waterspout. While waterspouts 
can be true tornados, formed by a focused mesocyclone from a thundercloud, most waterspouts 
occur due to a different atmospheric process. Such waterspouts, called non-tornadic waterspouts, 
tend to be weak (usually rating F0 on the EF scale) and have short life cycles, although they are 
still capable of causing damage to watercraft. Tornadic waterspouts, while rare, can be as strong 
as tornados that form over land. 

Windstorms: Severe winds can occur as a consequence of an intense storm system, or they 
may be independent of any storm activity. In many parts of Southern California, the most common 
windstorms are the Santa Ana winds, which occur when differences in temperature and air 
pressure between the high desert and the coastal areas generates winds that blow toward the 
coast. As these winds decrease in elevation between the high desert and the coast, the air 
compresses and heats up, creating the hot dry characteristics of a Santa Ana event. 

Windstorms generally involve winds faster than 47 mph, as this is usually the threshold for 
structural damage, although some property damage or minor injuries can occur at lower speeds. 
High winds can directly damage structures, blow down trees and branches, and create airborne 
debris that can cause further damage. Windstorms frequently cause power outages, as high 
winds blow down power lines or bring trees and branches down on power lines. 

Location and extent 

Tornados: Tornados are relatively rare in California, although they are capable of occurring 
anywhere. While topographic features such as mountains, oceans, and rivers are often thought 
to prevent tornados from forming or to act as a barrier to moving tornados, there is no evidence 
to support this. Urban areas are also no less susceptible to tornados than rural locations. 
Consequently, no part of Huntington Beach is at a greater or lesser risk of tornados than others. 

Windstorms: Windstorms may occur in any area of Huntington Beach. There is no part of the 
community that is at greater or lesser risk of a windstorm. All areas of Huntington Beach are 
equally at risk of experiencing severe winds.  
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Past events 

Tornados: Since 1950, records show 32 individual tornado events in Orange County. Of these 
events, one was rated F3, one was rated F2, 14 were rated F1, and 16 were rated F0. Table 24 
shows the seven tornado events that occurred in Huntington Beach. No reported tornados in 
Huntington Beach have caused any injuries or fatalities. 

Table 24: Tornado Events in Huntington Beach Since 1950 

Date EF Rating Damage Cost 

January 13, 1984 F0 $3,000 

March 27, 1991 F1 Unknown 

January 18, 1993 F0 $5,000 to $50,000 

December 21, 1997 F1 $10,000 to $15,000 

February 24, 1998 F0 $20,000 

February 19, 2005 F0 $10,000 to $15,000 

January 19, 2010 F1 $500,000 

Source: City of Huntington Beach 2012; NOAA 2015a 

Contemporary media reports provide a 
better sense of damage from some of 
these events. The 1991 tornado damaged 
approximately 40 to 50 homes in 
southeastern Huntington Beach , toppled 
trees, and caused blackouts in the area 
(Lait and Billiter 1991). The 2010 tornado 
damaged boats near Huntington Harbour 
and Sunset Beach, in some instances 
lifting watercraft up to 50 feet in the air 
(Esquivel and Barboza 2010). In addition to 
these tornados, there have been four 
waterspouts reported off the shore of 
Huntington Beach between 1930 and 
2011. None of these waterspouts caused 
any reported injuries or damage (City of 
Huntington Be  ach 2012). 

Tornados, especially severe ones, are rare in California, 
but there is still a risk that these events may occur. Image 
from Justin Hobson. 
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Windstorms: Since 1955, there have been 22 reported windstorms in Orange County with 
speeds of at least 58 mph, including an event in 2010 with a top speed of 93 mph.8 There have 
been six high wind events in Huntington Beach since 1955, as reported by NOAA. Table 25 
provides more details on these events. 

Table 25: Windstorms in Huntington Beach Since 1955 

Date Speed (mph) Damage Cost 
March 1, 1978 60 Unknown 
January 31, 1979 72 Unknown 
January 6, 1998 75 $450,000 
March 5, 2000 60 $100,000 
February 13, 2001 67 Unknown 
January 19, 2010 93 $350,000 
Source: NOAA 2015b 

 

Risk of future hazards 

Tornados: Tornados are likely to continue to occur in Huntington Beach, based on past events, 
although all indications are that such events will remain rare. Although all tornados in Huntington 
Beach have been rated F0 or F1, there is a possibility that a future tornado event will be stronger. 

Windstorms: Past events indicate that windstorms will continue to occur in Huntington Beach. 

Climate change considerations 

Tornados: As discussed in greater detail in the Flood section, climate change is expected to 
cause already-intense AR storms that affect Southern California to be 10 to 20 percent more 
intense by 2100. Tornados form from thunderclouds that are associated with intense storms, and 
so an increase in the intensity of AR storms may lead to more storms that are suitable to spawn 
tornados. As a result, climate change may create an increased number of tornados in and around 
Huntington Beach. However, given the relative rarity of tornados in the community, any increase 
due to climate change may not be substantial enough to be noticed.  

Windstorms: The effects of climate change on windstorms is not yet fully understood. There is 
some evidence that climate change will increase the intensity of the winds that routinely occur 
along the California coast, and an increase in the intensity of AR storms could result in more high 
winds that are associated with storm systems. It is not yet known what effect, if any, climate 
change will have on Santa Ana wind events. 

                                              

8 This event may be associated with a tornado that occurred in Huntington Beach on the same 
day. 
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VULNERABILITY ASSESSMENT 
The hazard situations described in Chapter 3 range in terms of past frequency and severity, and 
in the likelihood and severity of future events. The frequency and severity of hazard events are 
part of the information needed to describe Huntington Beach’s vulnerability to these hazards, but 
do not form a complete picture. A vulnerability assessment helps to provide a more specific 
description of the threat posed by different hazard events to the community.  

VULNERABILITY ASSESSMENT METHOD 

This Plan includes a vulnerability assessment for all hazards. This assessment includes more 
details for hazards that affect different parts of Huntington Beach to varying degrees. For hazards 
that are similarly severe across all of Huntington Beach (terrorism, ground shaking from 
earthquakes, high winds/windstorms, and tornados), the vulnerability assessment is more 
general. There are two parts of the vulnerability assessment: a critical facilities analysis and a 
social vulnerability analysis. 

Critical facilities 

Critical facilities are City-owned properties 
that serve an important function to the 
community and to the municipal 
government. These facilities include public 
safety buildings such as police stations and 
fire houses, utility infrastructure sites such 
as pump stations and wells, and 
government administrative centers. They 
also include sites such as community 
centers and libraries, which do not 
necessarily provide critical services, but 
can act as temporary shelters and 
coordination sites during emergency 
conditions.   

There are 127 critical facilities in 
Huntington Beach. In some instances, 
these individual facilities are part of a single 
site. For example, individual buildings at the City corporation yard are treated as separate critical 
facilities, even if they are located on the same piece of property and serve similar functions. 
Critical facilities are organized based on the City department that owns the site: 

• Community services: City recreational facilities, community centers, and senior centers. 
• Fire: Fire stations, fire training centers, and lifeguard/marine safety facilities. 
• Library: Public library sites. 
• Police: Police stations, administrative centers, and operational buildings. 

Recreational properties qualify as critical facilities, as 
these can serve as gathering places and temporary 
operation bases during emergency events. 
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• Public Works: City maintenance facilities, water and wastewater service infrastructure, 
and miscellaneous facilities such as City Hall and Huntington Beach Pier. 

The 127 critical facilities include 67 properties that are deemed restricted, all of which are part of 
Huntington Beach’s water and wastewater service infrastructure. These facilities are included in 
aggregate in this Plan, but for security reasons are not included in lists or maps of individual 
facilities. Figure 11 shows the location of the City’s non-restricted facilities. Appendix E contains 
a complete list of the nonrestricted critical facilities. Table 26 shows the number of critical facilities 
by facility type. 

Table 26: Huntington Beach Critical Facilities 

Type Number 

Community Services 11 

Fire 17 

Library 5 

Police 5 

Public Works 89 

Total 127 
 

Although not identified as critical facilities because they are not City-owned, a number of other 
sites in Huntington Beach provide important services to the community. These include public and 
private schools, hospitals, power plants, and privately owned community sites such as religious 
buildings and community service group headquarters. 

The vulnerability assessment for critical facilities identifies the number and types of critical 
facilities within the parts of Huntington Beach that face an elevated risk for individual hazards. A 
hazardous situation that affects a large number of critical facilities may pose a greater threat to 
the community than a hazard event with a smaller impact on critical facilities. Facilities within 
hazard zones may be undamaged or suffer only minor impacts from a hazard event, but there is 
an elevated risk that such facilities may be seriously damaged and unable to function if a hazard 
of sufficient magnitude occurs.  
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Figure 11: Huntington Beach Nonrestricted Critical Facilities 
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Social vulnerability 

Any given hazard event can have very different impacts for different members of the community, 
even if the hazard itself was equally intense across all of Huntington Beach. Individuals with 
different ages, physical conditions, and socioeconomic status, among other characteristics, may 
all be affected differently by the same hazard. For example, a family with a lower-than-average 
household income may not be able to renovate their home to be more resilient to earthquakes, 
and thus lower-income households may be disproportionately affected by an earthquake event. 
Elderly persons or people with lower levels of English proficiency may be more likely to be socially 
isolated, which can make them more vulnerable to hazard situations because it can be harder for 
them to receive information about hazard preparation and mitigation. 

The social vulnerability assessment compares social vulnerability metrics for people living within 
a hazard zone relative to all of Huntington Beach. The assessment used the following social 
vulnerability metrics: 

• Median household income 
• Percentage of households under the poverty limit 
• Number of elderly households (a member of the household is at least 65 years of age) 
• Percentage of adults without a high school degree 
• Percentage of people (at least 5 years of age) who speak English “less than well” 
• Percentage of households with a disabled member 

Table 27 shows the community-wide social vulnerability metrics. Chapter 2 provides additional 
demographic details for Huntington Beach. 

Table 27: Community-Wide Social Vulnerability Metrics 

Social Vulnerability Metric Community-Wide 

Number of residents 195,686 

Number of households 74,235 

Median household income $82,554 

Percentage of households under the poverty limit 8.1% 

Number of elderly households 28.3% 

Percentage of adults without a high school degree 7.9% 

Percentage of people with limited English skills 4.4% 

Percentage of households with a disabled member 18.2% 

Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g 
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The social vulnerability assessment looks at whether the residents of a hazard zone are more or 
less vulnerable than all of Huntington Beach. However, even in cases where the residents of a 
hazard zone are less vulnerable than all of the community, this does not mean that there are no 
social vulnerability concerns for the hazard. The absence of a difference in social vulnerability 
between the hazard zone and all of Huntington Beach does not mean that there are no social 
vulnerability concerns, only that the concern is not higher within the hazard zone than it is in all of 
the community. Moreover, even if a small number of residents are socially vulnerable, it does not 
mean that the social vulnerability issues can be ignored or necessarily deemed lower priority.  

VULNERABILITY ASSESSMENT RESULTS 

Coastal hazards 

Huntington Beach has a large number of people living near the coast who are vulnerable to 
coastal hazards, although there are no defined hazard zones for coastal erosion or sea level rise. 
Coastal erosion is a threat to properties located immediately adjacent to the ocean. This is 
primarily community beaches and other shoreline recreational areas, but also includes homes in 
Sunset Beach along Surfside Avenue and the Huntington Pacific Beach condominiums near the 
pier.  

Sea level rise poses a long-term threat to several parts of the community. The City conducted a 
detailed study of sea level rise vulnerability in 2014, organized by area and asset type. In Sunset 
Beach, beaches are likely to begin to be affected by 2030, and homes and roadways by 2100. 
The risk to beaches is considered high, due to extensive loss of beach area, although beach 
nourishment projects can help reduce the damage. The City expects 30 homes to face significant 
structural damage, although the long time frame reduces the overall risk. Similarly, affected 
roadways are at risk due to increased maintenance needs and disruptions to traffic caused by 
sea level rise-related flooding, but the risk is lower due to the long-term nature of the threat (City 
of Huntington Beach 2014d). 

Near the Bolsa Chica area, 87 acres of beach are likely to be affected by sea level rise by 2030, 
while various pieces of infrastructure are expected to be at risk by 2100. The infrastructure at risk 
includes pedestrian and bike trails, state park buildings and parking lots, and a section of the 
Pacific Coast Highway. The beaches face the highest risk, due to the shorter time frame and 
extent of damage. Risk is lowest for bike and pedestrian trails because the threat is far into the 
future and the cost for repairs is fairly low (City of Huntington Beach 2014d).   

South of Bolsa Chica Road near the Huntington Beach Pier, numerous assets are vulnerable to 
sea level rise. While beaches will be continue to be affected as early as 2030, a number of 
structures in the area are vulnerable to sea level rise by 2050. This includes sections of parking 
lots, bike and pedestrian trails, sea walls, and a storm drain output. The biggest asset at risk of 
sea level rise in this area is the Huntington Pacific Beach condominiums, which may face partial 
inundation by 2050, and even small amounts of flooding may cause substantial damage if 
protective measures such as walls are not effective. Roadways are not at risk in this part of the 
community, although the widespread loss of beach and parking lot space may substantially 
change the neighborhood character and have wider economic impacts (City of Huntington Beach 
2014d). 
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The area south of the Huntington Beach 
Pier is the area most at risk, with more than 
$176 million in property at risk. An 
estimated 122 acres of beaches in this 
area may be threatened by sea level rise 
by 2030. By 2050, sea level rise is 
expected to threaten four commercial 
buildings, 34 state and City-owned 
buildings, bike trails, and a storm drain. By 
2100, over 350 homes, 12 industrial 
buildings, several parking lots, sea walls, 
and pedestrian trails are also at risk. Many 
of the affected homes in this area are 
mobile homes, which are an important 
source of affordable housing in the 
community. Residents of this area may 
have lower incomes than the average 
Huntington Beach homeowner, and so likely face an elevated social vulnerability to sea level rise. 
The affected area also includes the AES power plant, a major economic driver for the community 
and a critical part of the regional energy infrastructure, as well as the Orange County Sanitation 
District’s (OCSD) wastewater treatment plant (City of Huntington Beach 2014d). The Huntington 
Harbour and Sunset Beach neighborhoods are particularly vulnerable, as many sections of these 
neighborhoods are islands or peninsulas that are linked to the rest of Huntington Beach by a 
single bridge. Sea level rise may lead to temporary flooding or damage of these bridges, 
potentially severing the connection between these areas and the mainland.  

The tsunami hazard zone in Huntington Beach is a broad area that covers approximately 7 square 
miles, and while the risk of a tsunami having serious impacts throughout the entire hazard zone 
is quite low, it is not nonexistent. This hazard zone includes 31 of Huntington Beach’s 127 critical 
facilities. Many of these facilities are Public Works properties, although the zone also includes 
sites such as the Edison Community Center and the Sunset Beach Community Building. Table 
28 shows the types of critical facilities in the tsunami hazard zone.  

Table 28: Critical Facilities in Tsunami Hazard Zone 

Type 
Number of Facilities 

Tsunami Not at Risk 

Community Services 3 8 

Fire 2 15 

Library 1 4 

Police 0 5 

Public Works 25 64 

Total 31 96 

Beachside condominiums are likely to face increased 
risks from sea level rise and other coastal hazards.  
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The tsunami hazard zone also includes the AES power plant, the OCSD wastewater treatment 
plant, and the bridges of Huntington Harbour and Sunset Beach. Although these properties are 
not designated critical facilities, they do provide important economic benefits, public services, and 
safety/evacuation services.  

The tsunami hazard zone is home to over 
40,000 residents in approximately 16,500   
households. On average, residents in the 
tsunami hazard zone are not substantially 
more socially vulnerable than the typical 
community member. Indeed, residents in the 
tsunami hazard zone are to some degree 
less socially vulnerable, as they generally 
have a higher income and higher levels of 
English proficiency. However, there are still 
sections of the tsunami hazard zone, such as 
locations near the AES power plant, that are 
home to large numbers of socially vulnerable 
individuals. Given the widespread 
devastation that can be caused by a tsunami, 
community members in the tsunami hazard 
zone may still be significantly affected despite their average or below-average social vulnerability. 
The large size of the tsunami hazard zone may also create evacuation concerns, particularly for 
elderly or disabled persons. Table 29 shows the social vulnerability for the tsunami hazard zone.  

Table 29: Social Vulnerability in Tsunami Hazard Zone 

Social Vulnerability Metric Tsunami Hazard Zone Community-Wide 
Number of residents 40,067 195,686 
Number of households 16,509 74,235 
Median household income* $97,320 $82,554 
Percentage of elderly households 35.6% 28.3% 
Percentage of households under the 
poverty limit 4.8% 8.1% 

Percentage of adults without a high 
school degree* 3.7% 7.9% 

Percentage of people with limited 
English skills 1.5% 4.4% 

Percentage of households with a 
disabled member 18.4% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010-2014 American 
Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 

Approximately 20 percent of Huntington Beach 
residents live in a tsunami hazard zone.  
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Dam failure 

A dam failure event on Prado Dam, the dam located upstream of Huntington Beach, may have a 
substantial effect on the community or virtually none at all. As mentioned in the Hazard Profiles 
section, Prado Dam is used almost entirely for flood control purposes, and so it generally holds 
back very little water except during a flood event. If a dam failure event does occur when Prado 
Dam is impounding a large amount of water, the resulting flood could affect as much as nearly 20 
square miles of Huntington Beach, which is most of the low-lying areas of the community. 

There are 80 critical facilities in the dam failure hazard zone, or approximately 63 percent of all 
critical facilities in Huntington Beach. This includes a large majority of the Public Works facilities 
as well as five of Huntington Beach’s eight fire stations. Table 30 shows the types of critical 
facilities in the dam failure hazard zone. 

Table 30: Critical Facilities in Dam Failure Hazard Zone 

Type 
Number of Facilities 

Dam Failure Not at Risk 

Community Services 4 7 

Fire 5 12 

Library 2 3 

Police 0 5 

Public Works 69 20 

Total 80 47 
 

The size of the dam hazard zone means that the hazard zone includes a large number of 
properties that are not designated as critical facilities, but are nevertheless very important for 
Huntington Beach and the region. This includes schools, hospitals, major industrial facilities, and 
several electrical substations. 

Since such a large section of the city is in the dam failure hazard zone, the social vulnerability of 
residents in the hazard zone is fairly similar to that of all of Huntington Beach. There are relatively 
few steps that individuals can take to reduce the damage from a major dam failure event, although 
a well-built home may have a better chance of surviving with less damage. Access to a vehicle is 
very important for evacuation purposes, and individuals without one may be disproportionately 
affected if alternative forms of transportation are not made available quickly throughout the 
community. Table 31 shows the social vulnerability metrics for the dam failure hazard zone.  
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Table 31: Social Vulnerability in Dam Failure Hazard Zone 

Social Vulnerability Metric Dam Failure Hazard Zone Community-Wide 

Number of residents 134,786 195,686 

Number of households 50,158 74,235 

Median household income* $86,444 $82,554 

Percentage of elderly households 30.3% 28.3% 

Percentage of households under the 
poverty limit 7.3% 8.1% 

Percentage of adults without a high 
school degree* 6.7% 7.9% 

Percentage of people with limited 
English skills 4.2% 4.4% 

Percentage of households with a 
disabled member 19.5% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 
American Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 

 

Drought 

The regional nature of drought hazards means that all of Huntington Beach is likely to be exposed 
to similar drought conditions if such an event occurs, and that there is no “hazard zone” for drought 
events. A drought hazard is likely to have a greater impact on individuals who work in water-
intensive activities, such as plant nurseries and swimming pool services. Droughts can bring 
increased water rates and fines for excessive water use, which can disproportionately harm lower-
income residents, particularly if information about water conservation is not made available to 
them. 

Droughts are unlikely to have an effect on Huntington Beach’s critical facilities, although any water 
infrastructure that is not used or used less during droughts may fall into some degree of disrepair 
if regular maintenance is not performed.  

Flood 

The 100-year flood zone in Huntington Beach covers approximately 5.3 square miles, and the 
500-year flood zone covers an additional 3.8 square miles. This area includes 48 critical facilities: 
28 in the 100-year flood zone, and 20 in the 500-year flood zone. Public Works has the largest 
proportion of critical facilities at risk from flood hazard events. Table 32 shows the critical facility 
types at risk from flood events. 
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Table 32: Critical Facilities in Flood Hazard Zones 

Type 
Number of Facilities 

100-Year Flood 500-Year Flood Not at Risk 

Community Services 1 0 10 

Fire 2 2 13 

Library 0 1 4 

Police 0 0 5 

Public Works 25 17 47 

Total 28 20 79 
 

The flood area also includes a number of schools and major industrial facilities, as well as the 
bridges linking the island and peninsula sections of Huntington Harbour and Sunset Beach to the 
mainland. While these properties are not designated as critical facilities, they do provide very 
important services to Huntington Beach and the wider region, and could cause significant harm if 
they were rendered inoperable as a result of a flood event. 

Collectively, close to 52,000 residents live in an area that faces elevated flood risks. Residents of 
the 100-year flood zone are generally more likely to be under the poverty limit than a typical 
Huntington Beach resident, which may limit their ability to prepare their homes for a flood disaster 
if any extensive work is required. The 500-year flood zone contains a higher percentage of elderly 
households and households with a disabled person, and such households may find it more 
challenging to make flood safety retrofits due to a lower degree of mobility. Such households may 
also require additional assistance during evacuations. Table 33 shows the social vulnerability for 
the 100-year and 500-year flood hazard zones. 

Table 33: Social Vulnerability in Flood Hazard Zones 

Social Vulnerability Metric 100-Year Flood 
Hazard Zone 

500-Year Flood 
Hazard Zone 

Community-
Wide 

Number of residents 32,232 19,688 195,686 

Number of households 12,091 7,702 74,235 

Median household income* $85,028 $93,411 $82,554 

Percentage of elderly households 27.1% 36.6% 28.3% 

Percentage of households under the 
poverty limit 9.0% 7.6% 8.1% 
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Social Vulnerability Metric 100-Year Flood 
Hazard Zone 

500-Year Flood 
Hazard Zone 

Community-
Wide 

Percentage of adults without a high 
school degree* 7.5% 6.7% 7.9% 

Percentage of people with limited 
English skills 4.9% 3.6% 4.4% 

Percentage of households with a 
disabled member 19.6% 24.0% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 American 
Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 

In addition to the critical facilities and social vulnerability assessments, participation statistics for 
the National Flood Insurance Program (NFIP) can indicate the flood risk in Huntington Beach. 
NFIP allows property owners in flood hazard zones to purchase government-administered flood 
insurance policies, which are generally unavailable from private insurance companies. At the end 
of June 2016, there were 6,998 properties in Huntington Beach insured through NFIP, most of 
which were single-family homes. The total insured value of all participating properties was 
approximately $1.87 billion. Since the start of the program, NFIP has paid out close to 490 claims 
in Huntington Beach, with a total value of approximately $2.72 million (FEMA 2016). 

Most of the Huntington Beach properties ensured under NFIP are in the A (100-year flood plain 
for a flood of an undetermined height), A99 (100-year flood plain protected by a complete flood 
control system), and the B/C/X (500-year or greater flood plain) flood hazard areas. Four 
buildings, all in the 100-year flood hazard area, are “repetitive loss” properties, meaning that their 
owners have filed claims for property damage from flooding more than once. Total claims to 
repetitive loss properties makes up approximately 6 percent of all NFIP claims in Huntington 
Beach (FEMA 2016). 

Geologic hazards 

Due to the very small size of the landslide hazard zone in Huntington Beach, there is no specific 
social vulnerability for landslide hazards.  

Huntington Beach’s two methane hazard zones cover approximately 12.4 square miles combined 
and includes 55 critical facilities. These critical facilities include all of the Police critical facilities, 
and a majority of the critical facilities that are designed for Community Services, Fire, and Library. 
Table 34 shows the critical facility types in the combined methane hazard zones. 
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Table 34: Critical Facility Types in Methane Hazard Zones 

Type 
Number of Facilities 

Methane Hazard Zones Not at Risk 

Community Services 7 4 

Fire 12 5 

Library 3 2 

Police 5 0 

Public Works 28 61 

Total 55 72 
 

The methane hazard zones in Huntington Beach are home to over 92,000 people. On average, 
people within the methane hazard zone are not substantially more socially vulnerable than the 
average Huntington Beach resident, although the hazard zone is home to large numbers of lower-
income people who may live in homes lacking proper ventilation systems, or who may be unable 
to install the correct systems. Table 35 shows the social vulnerability metrics for people within 
Huntington Beach’s methane hazard zone. 

Table 35: Social Vulnerability in Methane Hazard Zones 

Social Vulnerability Metric Methane Hazard Zones Community-Wide 

Number of residents 92,177 195,686 

Number of households 37,099 74,235 

Median household income* $85,300 $82,554 

Percentage of elderly households 28.2% 28.3% 

Percentage of households under the 
poverty limit 7.3% 8.1% 

Percentage of adults without a high 
school degree* 5.3% 7.9% 

Percentage of people with limited English 
skills 2.7% 4.4% 

Percentage of households with a 
disabled member 16.9% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 American 
Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 
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For the sake of the vulnerability assessment, the subsidence hazard zone is considered any area 
where the rate of subsidence is at least 0.4 inches per year, although other parts of Huntington 
Beach are experiencing lower levels of subsidence. The subsidence hazard zone covers 
approximately 1.5 square miles, centered around the SeaCliff Country Club. No critical facilities 
are located in this area, although there are seven critical facilities in areas that experience at least 
0.3 inches of subsidence annually.  

Approximately 4 percent of Huntington Beach’s population lives in the subsidence hazard zone. 
While people in the subsidence hazard zone are not more socially vulnerable on average than 
others in the community (and indeed are generally less socially vulnerable), some persons within 
the hazard zone may face increased risk. Lower-income residents, elderly households, and 
disabled persons may not be able to make retrofits to homes damaged by subsidence, thus 
increasing their vulnerability to this hazard. Table 36 shows the social vulnerability for residents 
in the subsidence hazard zone. 

Table 36: Social Vulnerability in Subsidence Hazard Zone 

Social Vulnerability Metric Subsidence Hazard Zone 
(0.4+ inches per year) 

Community-
Wide 

Number of residents 8,469 195,686 

Number of households 3,202 74,235 

Median household income* $143,984 $82,554 

Percentage of elderly households 31.6% 28.3% 

Percentage of households under the poverty 
limit 3.0% 8.1% 

Percentage of adults without a high school 
degree* 2.4% 7.9% 

Percentage of people with limited English skills 2.5% 4.4% 

Percentage of households with a disabled 
member 14.1% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 
American Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 

Human-caused hazards 

While acts of terror are often carried out against urban centers, public gathering places, central 
pieces of infrastructures, and corporate or institutional headquarters, virtually any building may 
be a target depending on the terrorists’ objectives. There is no specific social vulnerability for 
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terrorism because there are no characteristics that make individuals more or less at risk from acts 
of terror. 

There are no critical facilities located within 
a quarter mile of 301 or more hazardous 
material sites. However, there are 22 
critical facilities within a quarter mile of at 
least 201 hazardous material sites, and 
another 29 facilities within a quarter mile of 
between 101 and 200 such sites. A 
substantial majority of Fire, Library, and 
Police sites are within a quarter mile of at 
least 100 hazardous material sites. A 
hazardous material release is unlikely to 
directly damage any critical facility, but the 
presence of hazardous materials at any 
critical facility property may render it 
unusable until cleanup activities can be 
carried out. Table 37 shows the number 
and type of critical facilities in the vicinity of 
hazardous material sites. 

Table 37: Critical Facilities Types in Hazardous Material Release Zones 

Type 

Number of Facilities 

Within ¼ mile of 
201+ Hazardous 

Material Sites 

Within ¼ mile of 
101–200 Hazardous 

Material Sites 

Within ¼ mile of 
0–100 Hazardous 

Material Sites 

Community Services 1 1 9 

Fire 0 11 6 

Library 2 2 1 

Police 0 4 1 

Public Works 19 11 59 

Total 22 29 76 
 

The social vulnerability for hazardous material releases varies widely throughout Huntington 
Beach, depending on the number of hazardous material sites in proximity to people. Individuals 
within a quarter mile of 300 or more hazardous material sites are no more socially vulnerable than 
the average Huntington Beach resident, although this is likely because the number of residents 
within this hazard zone is too small to produce reliable statistics. In general, persons close to 
hazardous material sites often face social vulnerabilities, and this is evident in the social 
vulnerability metrics for other two hazardous material hazard zones.  

Most public library facilities in Huntington Beach are within 
a quarter mile of over 100 hazardous material sites. 
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Persons within a quarter mile of 201 to 300 hazardous material sites are highly vulnerable. The 
median household income within this zone is only 70 percent of that for all of Huntington Beach, 
and such households are approximately 2.5 times as likely to be under the poverty limit than an 
average community household. Approximately a third of all adults in this hazard zone lack a high 
school degree (compared to less than 8 percent for all of Huntington Beach), and 19 percent of 
people have limited English skills (compared to 4 percent of all city residents). Persons within a 
quarter mile of 101 to 200 hazardous material sites exhibit a similar, but less intense, level of 
social vulnerability. Households in this zone have a median income that is approximately 77 
percent of the entire community and are substantially more likely to be under the poverty limit. 
Approximately 15 percent of adults in this hazard zone also lack a high school degree. 

Socially vulnerable persons in a hazardous material release hazard zone may be unaware of the 
presence of hazardous materials due to lower levels of English proficiency and less access to 
modern telecommunications. Coordinating evacuations for socially vulnerable persons can also 
be challenging, due to reduced communications, language barriers, and a lower level of personal 
vehicle ownership. Table 38 shows the social vulnerability metrics for persons in the different 
hazardous material release zones. 

Table 38: Social Vulnerability in Hazardous Material Hazard Zones 

Social Vulnerability 
Metric 

Within ¼ 
miles of 

301+ 
Hazardous 

Material 
Sites 

Within ¼ 
miles of 
201–300 

Hazardous 
Material 

Sites 

Within ¼ 
miles of 
101–200 

Hazardous 
Material 

Sites 

Community-
Wide 

Number of residents 509 6,742 43,084 195,686 
Number of households 137 1,635 15,528 74,235 
Median household income* $95,221 $58,082 $63,649 $82,554 
Percentage of elderly 
households 15.3% 20.6% 22.9% 28.3% 

Percentage of households 
under the poverty limit 5.1% 20.1% 14.1% 8.1% 

Percentage of adults 
without a high school 
degree* 

7.5% 33.6% 15.1% 7.9% 

Percentage of people with 
limited English skills 0.0% 18.9% 10.4% 4.4% 

Percentage of households 
with a disabled member 22.6% 22.9% 20.9% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 
American Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 
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Seismic hazards 

The risk of earthquake ground shaking is fairly consistent throughout Huntington Beach, and the 
specific severity depends on the characteristics of the earthquake. For example, in a modeled 7.5 
Mw earthquake on the Newport-Inglewood fault, shaking is expected to be approximately 6 percent 
more severe near the Bolsa Chica wetlands than in the Bella Terra neighborhood, while a 
modeled 7.7 Mw earthquake on the Elsinore fault is expected to be slightly more intense in Bella 
Terra than near Bolsa Chica. While there are no specific social vulnerability indicators for ground 
shaking, it can be a greater threat for residents in less well-built homes. This can include lower-
income persons who may not be able to pay for seismic retrofits, or may rent homes that are not 
seismically secure.  

The fault rupture hazard zone in Huntington Beach, which includes land within a 500-foot buffer 
around the Newport-Inglewood fault, covers an area of approximately 0.9 square miles. There are 
four critical facilities within this hazard zone, all of which are Public Works facilities. 

People within the fault rupture hazard zone are not generally more socially vulnerable than 
individuals in all of Huntington Beach, although the hazard zone does have a slightly larger 
proportion of elderly residents compared to the community at large. Table 39 shows the social 
vulnerability metrics for the fault rupture hazard zone. 

Table 39: Social Vulnerability in Fault Rupture Hazard Zone 

Social Vulnerability Metric Fault Rupture Hazard Zone Community-Wide 

Number of residents 8,723 195,686 

Number of households 3,849 74,235 

Median household income* $83,662 $82,554 

Percentage of elderly households 32.8% 28.3% 

Percentage of households under the 
poverty limit 6.3% 8.1% 

Percentage of adults without a high 
school degree* 6.8% 7.9% 

Percentage of people with limited 
English skills 3.2% 4.4% 

Percentage of households with a 
disabled member 18.6% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 
American Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 
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The liquefaction hazard zone in Huntington Beach is any area where the liquefaction potential is 
deemed at least Medium, although there are parts of the community where the liquefaction risk is 
substantially higher. The liquefaction hazard zone in Huntington Beach covers approximately 20 
square miles and includes 94 of 127 critical facilities. There are 75 Public Works facilities in the 
liquefaction hazard zone (approximately 84 percent), most of which are in areas that face a High 
or Very High liquefaction risk. A majority of Community Services and Fire facilities are also in this 
hazard zone. Table 40 shows the types of critical facilities in the liquefaction hazard zone. 

Table 40: Critical Facilities in the Liquefaction Hazard Zone 

Type 

Number of Facilities 

Very High 
Liquefaction 

Risk 

High/Very High 
Liquefaction 

Risk 

Medium/High 
Liquefaction 

Risk 
Not at Risk 

Community 
Services 

2 2 3 4 

Fire 5 3 1 8 

Library 0 2 0 3 

Police 0 0 1 4 

Public Works 15 52 8 14 

Total 22 59 13 33 

 

The liquefaction hazard zone also includes a number of properties that are not designated as 
critical facilities, but which are important for Huntington Beach and the wider region. This includes 
the AES power plant, OCSD wastewater treatment plant, and multiple schools. It also includes 
many of the bridges in the Huntington Harbour and Sunset Beach area, which were damaged by 
liquefaction in the 1933 earthquake event. 

Huntington Beach’s liquefaction hazard zone is home to approximately two-thirds of the 
community’s residents. Individuals within the liquefaction zone are not more socially vulnerable 
than the average Huntington Beach resident, due in part to the large size of the hazard zone. As 
with many other types of hazards, lower-income persons may be more likely to live in homes that 
are less structurally sound, and so may experience more significant liquefaction events than less 
socially vulnerable persons. Table 41 shows the social vulnerability metrics for the liquefaction 
hazard zone. 
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Table 41: Social Vulnerability in Liquefaction Hazard Zone 

Social Vulnerability Metric Liquefaction Hazard Zone Community-Wide 

Number of residents 132,399 195,686 

Number of households 49,579 74,235 

Median household income* $88,399 $82,554 

Percentage of elderly households 30.5% 28.3% 

Percentage of households under the 
poverty limit 7.0% 8.1% 

Percentage of adults without a high 
school degree* 6.1% 7.9% 

Percentage of people with limited 
English skills 3.9% 4.4% 

Percentage of households with a 
disabled member 19.2% 18.2% 

* Due to data limitations, community-wide values are from the US Census Bureau’s 2010–2014 
American Community Survey, while values for the hazard zone are ESRI 2016 forecasts. 
Sources: US Census Bureau 2014a, 2014b, 2014c, 2014f, 2014g; ESRI 2016 

Severe weather 

The risk of severe weather, which in this Plan is defined as high winds/windstorms and tornadoes, 
is consistent across all areas of Huntington Beach. While no specific critical facilities are at greater 
or lesser risk, all may be damaged in a severe weather event. Individual neighborhoods are 
likewise not more or less vulnerable to severe weather. Socially vulnerable people are more likely 
to live in homes that may have structural weaknesses, which could be subject to greater damage 
during severe weather events.   
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MITIGATION STRATEGY 
HAZARD MITIGATION OVERVIEW 

The City’s hazard mitigation strategy is intended to reduce the effects of hazard events on 
community members, critical facilities, other public and private property, ecosystems, and 
important services. This section of the LHMP contains recommendations for a set of mitigation 
actions, along with sources of funding, potential costs, suggested completion date and 
prioritization, and the City department(s) that may be responsible for implementation. Some of 
these actions are based on the City’s 2012 LHMP, while others are new actions intended to reflect 
changes to the community and an increased understanding of local risks.  

Hazard mitigation goals 

As shown in Chapter 1, the goals of this Plan are meant to help develop policies to protect 
community members, ecosystems, and other important assets from hazard events. The goals are 
based on the 2012 LHMP, updated to ensure consistency with the City’s new General Plan. These 
goals informed the development of mitigation actions, and act as checkpoints to help City staff 
determine the progress of mitigation action implementation. 

HAZARD MITIGATION ACTIONS 

The Huntington Beach Hazard Mitigation Planning Team used the 2012 LHMP, as well as the 
hazard profiles and vulnerability assessments in this LHMP, to develop the mitigation actions. 

FEMA requires local governments to take the monetary and nonmonetary benefits and costs from 
a potential mitigation action into account, although local governments are not required to 
determine the specific dollar values of these benefits and costs. FEMA directs local governments 
to use the following criteria when evaluating potential mitigation actions: 

• The frequency and severity of each hazard type, and how vulnerable the community is to 
these hazard events. 

• What impacts of the hazard will the action reduce or avoid. 
• What benefits the action will provide. 
• What critical facilities, if any, the action benefits. This includes the number of facilities and 

their importance to the community. 
• What the environmental benefits or impacts are of the action. 

The Planning Team also considered potential mitigation actions using the STAPLE/E (Social, 
Technical, Administrative, Political, Legal, Economic, and Environmental) criteria. The Planning 
Team did not formally apply the STAPLE/E criteria to the potential mitigation actions, but used 
these criteria as part of the overall evaluation process and discussed how these criteria may be 
used to evaluate any grant applications the City might submit for LHMP implementation. Table 
42 shows the STAPLE/E criteria. 
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Table 42: STAPLE/E Criteria 

Issue Criteria 

Social 

• Is the action socially acceptable to Huntington Beach community 
members? 

• Would the action treat some individuals unfairly? 
• Could the action reasonably cause a potential social disruption? 

Technical 

• Is the action likely to reduce the underlying risk of a hazard event, or 
will it only reduce the effects of the hazard? 

• Will the action create new problems or make existing problems worse? 
• Is the action the most useful approach the City can take to address the 

risks, given the goals of the City and community members? 

Administrative 

• Does the City have the administrative capabilities to implement the 
action? 

• Does the City have staff to coordinate and lead implementation of the 
action, or can the City reasonably hire staff to carry out these duties? 

• Does the City have sufficient technical support, staff, and funding for 
implementation of the action? 

• Are there administrative barriers to implementing the action? 

Political 
• Is the action politically acceptable to the City, and to other jurisdictions 

and political entities in the City? 
• Do community members support the action? 

Legal 

• Does the City have the legal authority to implement the action and to 
enforce it? 

• Are there potential legal barriers or consequences that could 
reasonably hinder or prevent implementation of the action? 

• Could the action reasonably expose the City to potential legal liabilities 
associated with implementation of the action? 

• Could the action reasonably face other legal challenges? 

Economic 

• What are the monetary costs of the action, and do these costs exceed 
the monetary benefits? 

• What are the start-up, maintenance, and administrative costs of the 
action? 

• Has funding for action implementation been secured, or is a potential 
funding source available? 

• How will the action affect the City’s financial capabilities? 
• Could the action reasonably place a burden on the Huntington Beach 

economy or tax base? 
• Are there budgetary and revenue effects of the action for the City, and if 

so, what are they? 
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Issue Criteria 

Environmental 

• What are the potential environmental impacts of the action? 
• Will the action require environmental regulatory approvals? 
• Will the action meet the requirements of local, regional, state, and 

federal environmental regulations? 
• Will the measure reasonably affect any endangered, threatened, or 

otherwise sensitive species or species of concern? 
 

Prioritization 

At the Planning Team’s third meeting, the team members discussed and revised the draft 
mitigation actions (including adding new actions or deleting proposed ones), and prioritized the 
actions based on each team member’s understanding of risks and local knowledge. The 
prioritization also considered factors such as financial costs and benefits, feasibility, and political 
considerations. Team members were asked to identify their priority actions through a voting 
exercise, considering the hazard mitigation benefits of each action, as well as the potential 
environmental, social, and economic benefits and costs. Actions that were prioritized by at least 
three team members are considered high priority, actions prioritized by one or two members were 
considered medium priority, and actions not prioritized by any team member were considered low 
priority.  

Cost estimates 

To meet the cost estimation requirements of the hazard mitigation planning process, the Planning 
Team did identify relative cost estimates based on their understanding of the mitigation action 
intent and experience developing programs/implementing projects as identified or similar in 
nature.  The cost estimates were categorized into three categories based on the City’s typical 
cost criteria used for budgeting purposes.  These categories are as follows: 

• Low cost ($): $30,000 or less 
• Medium cost ($$): $30,001 to $100,000 
• High cost ($$$): Greater than $100,000 

Mitigation actions 

Given the above criteria and process, the Planning Team created a prioritized list of mitigation 
actions to reduce the risk of hazard events in Huntington Beach. Table 43 shows the mitigation 
actions that make up the City’s recommended mitigation strategy. This table also shows other 
information about each recommended action related to implementation. 
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Table 43: City of Huntington Beach Hazard Mitigation Strategy 

Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

Multiple Hazards 

1.1 

Provide information to community members about 
the hazards present in Huntington Beach and how 
community members can reduce these hazards. 
Emphasize cost-effective, feasible, and widely 
applicable solutions. Distribute information 
through electronic and print media (including 
online and social networking), in utility bills, and 
in-person at special events and in City facilities.  

Fire (Emergency 
Management) 

General 
Fund  
Grant 
funding 

$ Ongoing Medium 

1.2 

Continue to distribute emergency notifications in 
the event of a potential or imminent threat, or to 
provide updates to ongoing emergency 
notifications (including evacuations). Ensure that 
messages are available through multiple media 
and in all widely spoken languages, including 
Spanish. Ensure that all notifications are 
accessible to persons with disabilities and with 
functional needs. 

City Manager 
Public 
Information 

General 
Fund 
Grant 
funding 

$ Ongoing Low 

1.3 

Monitor funding sources to support hazard 
mitigation activities and pursue suitable 
opportunities, including grants from FEMA, state 
agencies, and nonprofits. 

All departments General 
Fund $ Ongoing Medium 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

1.4 

Continue to work with community groups, 
including groups that provide services to socially 
vulnerable and isolated individuals, to promote 
hazard awareness and resiliency. 

City Manager 
Fire (Emergency 
Management) 

General 
Fund 
Grant 
funding 

$ Ongoing Medium 

1.5 

Avoid siting any new critical facilities inside hazard 
zones to the extent possible. Require all new 
critical facilities to be sited, designed, and 
constructed to minimize damage and ensure 
continuation of key functions during and after an 
emergency event. To the extent feasible, ensure 
that new facilities can remain usable and 
operational after an emergency, rather than 
designing them only to minimize loss of life. 

Public Works 

Bonds 
Capital 
Improvement 
Program 
General 
Fund 

$ Ongoing Low 

1.6 

Regularly evaluate and identify the critical facilities 
that are vulnerable to hazard situations, and 
prioritize repairs to these facilities to reduce 
vulnerability. Emphasize retrofits that ensure 
continuation of key government functions and 
public services, and minimize risks to public health 
and safety from loss of service. To the extent 
feasible, ensure that retrofitted facilities can 
remain usable and operational after an 
emergency, rather than designing them only to 
minimize loss of life. 

Public Works  

Bonds 
Capital 
Improvement 
Program 
General 
Fund 

$$ Ongoing High 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

1.7 

Work with utility companies and local districts to 
review power lines, natural gas pipelines, 
wastewater pipes, schools, and other important 
buildings and infrastructure for vulnerabilities.  

Public Works 

Bonds 
General 
Fund 
Service fees 

Low TBD Low 

1.8 

Retrofit bridges in the Sunset Beach and 
Huntington Harbour neighborhood to be more 
resilient to hazard events, including floods, 
earthquakes/liquefaction, and tsunamis. 

Public Works 

Bonds 
Capital 
Improvement 
Program 
General 
Fund 
Grant 
funding 

$$$ 2020 High 

1.9 

Develop, conduct, and promote free emergency 
planning and response classes to Huntington 
Beach community members, including Community 
Emergency Response Team (CERT) classes.  

Fire (Emergency 
Management) 

General 
Fund 
Grant 
funding 

$$ Ongoing High 

1.10 

Develop and update workplace emergency plans 
for City facilities, and conduct regular drills and 
preparatory exercises for City employees. 
Encourage local businesses to similarly carry out 
emergency planning and drills. 

Fire (Emergency 
Management) 

General 
Fund 
Grant 
funding 

$$ Ongoing Low 

1.11 

Work with the school districts to help prepare 
students for emergency situations. Encourage 
school districts to maintain up-to-date emergency 
plans. Provide assistance to school emergency 
plans, in coordination with City efforts.  

Fire (Emergency 
Management) 
Public 
Information 

General 
Fund 
Grant 
funding 

$ Ongoing Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

1.12 

Work with elderly and disabled person care 
providers, including assisted living centers and 
medical facilities, to develop and maintain 
emergency awareness and prevention programs 
that are appropriate for individuals with special 
needs. 

Community 
Services 
Fire (Emergency 
Management) 

General 
Fund 
Grant 
funding 

$ Ongoing Low 

1.13 

Prepare and maintain an up-to-date evacuation 
plan for Huntington Beach. Emphasize the timely 
evacuation of access-restricted areas, including 
Sunset Beach, Huntington Harbour, and 
subdivisions with a limited number of entrances. 
Ensure that the plan allows for the safe and 
efficient evacuation of persons with limited 
mobility and individuals without private vehicles. 

Fire (Emergency 
Management) 
Police 
Public Works 

General 
Fund 
Grant 
funding 

$ 2019 Medium 

1.14 

Review the backup power capabilities of all critical 
facilities, and install or upgrade backup power 
systems to ensure a continuation of critical 
operations for a reasonable period of time in the 
event of a power outage. Use on-site renewable 
energy and battery storage systems to maximize 
reliability. Explore the feasibility of a microgrid for 
some or all critical facilities. 

City Manager 
Public Works 

Bonds 
Capital 
Improvement 
Program 
General 
Fund 
Grant 
funding 

$$$ 2018 High 

1.15 

Identify examples of resilient buildings and 
structures in Huntington Beach and surrounding 
communities, and encourage project applicants to 
integrate demonstrated resiliency features into 
new developments. 

Community 
Development 
(Building) 

General 
Fund $ Ongoing Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

1.16 

Improve and update understanding of future 
hazard conditions in Huntington Beach, 
particularly hazards related to climate change, in 
coordination with appropriate government 
agencies and research institutions.  

City Manager 
Community 
Development 

General 
Fund $$ Ongoing Low 

1.17 

Improve estimates of loss of life, injuries, property 
damage, environmental damage, social disruption, 
and economic loss from future emergencies. 
Integrate results of improved estimates into future 
hazard mitigation plans and other planning efforts.  

All departments 

General 
Fund 
Grant 
funding 

$ 2021 Low 

Coastal Hazards 

2.1 

Create a Sea Level Rise Hazard Zone designation 
in Huntington Beach’s zoning code. Ensure that 
this zone includes areas at risk of temporary 
inundation (e.g., during extreme high tide events). 

Community 
Development 
(Planning) 

General 
Fund $$ 2022 Low 

2.2 

Use soft shore stabilization strategies to reduce 
beachfront erosion. Allow for shore armoring only 
if necessary to prevent a health/safety hazard or 
significant structural damage.  

Public Works 

Bonds 
Capital 
Improvement 
Program 
Development 
fees 
General 
Fund 

$$$ 2018 High 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

2.3 

Promote repair and/or replacement by 
homeowners of existing bulkheads and seawalls 
in the Huntington Harbour neighborhood as 
needed. Explore opportunities to enhance these 
improvements above current standards and 
convert these improvements to soft infrastructure 
if they can provide a similar level of protection.  

City Manager 
Community 
Development 
Public Works 

Development 
fees 
General 
Fund 

$$$ 2019 High 

2.4 

Discourage major new development and 
redevelopment efforts within the Sea Level Rise 
Hazard Zone. Provide all applicants for projects 
within the Sea Level Rise Hazard Zone with 
information about expected sea level rise hazards 
and strategies to reduce the risk.  

City Manager 
Community 
Development 

General 
Fund $ Ongoing Low 

2.5 Develop a beachfront siren alert and public 
address network for tsunami hazards.  

Fire (Emergency 
Management 
and Marine 
Safety) 

Capital 
Improvement 
Program 
General 
Fund 
Grant 
funding 

$$ 2018 High 

2.6 
Coordinate with surrounding coastal communities, 
particularly upshore communities, to develop a 
regional approach to beach nourishment.  

Public Works General 
Fund $ 2022 Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

2.7 
Require all new bluff-top developments to submit 
drainage plans to minimize erosion, emphasizing 
soft infrastructure where feasible. 

Community 
Development 
Public Works 

Development 
fees 
General 
Fund 

$ 2021 Low 

2.8 

In coordination with Orange County and land 
stewardship organizations, continue to restore and 
protect wetland areas to maximize coastal flood 
protection benefits.  

Community 
Services 

General 
Fund $ Ongoing Low 

Dam Failure 

3.1 

Work with the USACE, OC Flood, and the San 
Bernardino Flood Control District to support safety 
assessments and appropriate retrofits of Prado 
and Seven Oaks Dams. 

Fire (Emergency 
Management) 

General 
Fund $ Ongoing Low 

Drought 

4.1 Replace landscaping at City properties with 
drought-tolerant plantings to the extent feasible.  Public Works 

General 
Fund 
Grant 
funding 
Service fees 

$$$ 2018 High 

4.2 

Encourage increased water efficiency in existing 
homes and businesses, including the use of 
Property Assessed Clean Energy (PACE) 
programs to finance retrofits. Support low-cost or 
free water audits to identify retrofit opportunities. 

City Manager 
Public Works 

General 
Fund 
Grant 
funding 
Service fees 

$ 2020 Medium 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

4.3 

Ensure that new landscaping projects meet 
minimum state requirements for water efficiency, 
and encourage project applicants to exceed state 
minimums. 

Community 
Development 

Development 
fees 
General 
Fund 
Service fees 

$ Ongoing Low 

4.4 

Consider the increased risk of chronic drought 
conditions, including the effects on local 
groundwater supplies, when conducting water 
supply management activities. 

Public Works 
General 
Fund 
Service fees 

$$ 2020 Medium 

4.5 

Ensure that the City’s emergency water 
connections and agreements are sufficient to 
provide a short-term supply in emergency 
situations. Inspect the connection infrastructure to 
ensure it is resilient to emergency conditions, and 
retrofit as needed. 

Public Works 

Bonds 
Capital 
Improvement 
Program 

$$$ 2018 High 

Flood 

5.1 

Upgrade storm drain capacity in flood-prone areas 
to reduce the risk of ponding. Expand storm drain 
maintenance and cleaning programs to ensure 
storm drains are functioning at top capacity.  

Public Works 

Bonds 
Capital 
Improvement 
Program 
General 
Fund 

$$$ 2018 High 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

5.2 

Require large new developments and substantial 
retrofits to use low-impact development strategies 
to reduce ponding risks, including permeable 
paving, bioswales, and rain gardens. 

Community 
Development 
Public Works 

Development 
fees 
General 
Fund 

$ 2022 Low 

5.3 

Use low-impact development strategies in new 
and substantially retrofitted City-maintained areas 
as appropriate, including landscapes, roads, 
parking lots, and public parks and spaces. 

Community 
Development 
Public Works 

Capital 
Improvement 
Program 
General 
Fund 

$$$ 2021 Low 

5.4 

Work with OC Flood and the USACE to retrofit 
and improve existing flood control infrastructure, 
and to identify needs for new flood control 
infrastructure.  

Public Works 

Bonds 
Capital 
Improvement 
Program 

$$$ 2020 Medium 

5.5 

Require development projects within the 100-year 
flood plain to be sited, designed, and constructed 
to minimize flood risk. Encourage the use of 
setbacks, low-impact development, and elevated 
structures.  

Community 
Development 
Public Works 

Development 
fees 
General 
Fund 

$ 2019 Medium 

5.6 
Ensure that new development projects or 
infrastructure will not alter local hydrology and 
increase the flood risk for surrounding properties. 

Community 
Development 
Public Works 

Development 
fees 
General 
Fund 

$ Ongoing Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

5.7 

Explore relocating the Warner Fire Station to an 
area that is not prone to flooding. Develop and 
implement interim flood protection measures until 
a new fire station is constructed.  

Community 
Development 
Fire 
Public Works 

Bonds 
Capital 
Improvement 
Program 
General 
Fund 
Grant 
funding 

$$$ 2022 Low 

5.8 

Ensure that the City has an adequate supply of 
sandbags for Huntington Beach residents and 
businesses, including pre-filled sandbags for 
individuals who may be unable to fill them on their 
own. 

Public Works General 
Fund $ 2020 Medium 

Geologic Hazards 

6.1 

Conduct a more detailed assessment of methane-
containing soils in Huntington Beach, and revise 
the boundaries of the Methane Overlay Districts 
as needed. 

Community 
Development 
(Building) 
Fire 

General 
Fund 
Grant 
funding 

$$$ 2022 Low 

6.2 
Continue to require methane testing for new 
development in the Methane Overlay Districts, 
and to require mitigation actions as needed. 

Fire 

Development 
fees 
General 
Fund 

$ Ongoing Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

6.3 

Require a geologic assessment for any new 
construction or significant retrofit activities within a 
subsidence-prone area. Require these projects to 
implement mitigation measures to reduce the risks 
from subsidence as appropriate. 

Community 
Development 

Development 
fees 
General 
Fund 

$ 2022 Low 

Human-caused Hazards 

7.1 

Revise land use standards to discourage locating 
sensitive land uses (including homes, schools, 
parks, hospitals, or key community facilities) in 
close proximity to any facility that manufactures, 
uses, stores, processes, or disposes of hazardous 
materials. 

Community 
Development 

General 
Fund $$ 2018 Medium 

7.2 

Develop protocols to ensure that City staff and 
other first responders are immediately notified if 
an emergency situation has resulted in a 
hazardous material release, or if there is a 
substantial risk of such a release occurring.  

Fire (Emergency 
Management) 

General 
Fund $$$ 2018 Low 

7.3 

Continue implementing the Certified United 
Program Agency program to identify, inspect, and 
monitor businesses that use and store hazardous 
materials/waste. Ensure that City records on these 
facilities are up-to-date and accurate. To the 
extent possible, release this data to the public in 
an easy-to-use and complete format. 

Fire 

General 
Fund 
Grant 
funding 

$ Ongoing Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

7.4 

Conduct hazardous materials testing for any site 
known or suspected to contain such materials in 
advance of any new development or substantial 
retrofits. Ensure that all appropriate mitigation 
actions are taken to minimize exposure to 
hazardous materials in advance of construction 
activities.  

Fire 

Development 
fees 
General 
Fund 
Grant 
funding 

$ Ongoing Low 

7.5 

Work with waste haulers to provide information 
about how residents and businesses can 
effectively dispose of small quantities of 
hazardous materials. 

Public Works 

General 
Fund 
Grant 
funding 

$ Ongoing Low 

7.6 

Identify City staff, including law enforcement 
officers, to carry out proactive community policing 
during special events. Conduct training for 
identified staff, emphasizing a need to engage and 
respect community members while maintaining 
security. 

Community 
Services 
Fire 
Police 
Public 
Information 

General 
Fund 
Grant 
funding 

$ Ongoing Low 

Seismic Hazards 

8.1 

Conduct a survey of seismically vulnerable 
buildings in Huntington Beach, including soft first-
story and older concrete structures. Ensure that 
the survey remains accurate through regular 
survey updates.  

Community 
Development 
(Building) 

General 
Fund 
Grant 
funding 

$ TBD Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

8.2 Develop an incentive program for property owners 
to retrofit seismically vulnerable structures. 

Community 
Development 
(Building) 

General 
Fund 
Grant 
funding 

$$$ TBD Low 

8.3 

Require a seismic hazard assessment for new 
buildings or significant retrofits within the Alquist-
Priolo Earthquake Fault Zone or in an area with a 
high liquefaction risk. Require buildings in seismic 
hazard-prone areas to reduce their vulnerability as 
appropriate. 

Community 
Development 

Development 
fees 
General 
Fund 
Grant 
funding 

$ Ongoing Low 

8.4 

Explore adopting amendments to the Huntington 
Beach building code requiring new buildings to 
exceed the minimum seismic standards in the 
state Building Standards Code. Emphasize 
constructing buildings to remain safely habitable 
and functional following an earthquake.  

Community 
Development 

General 
Fund $$ 2021 Medium 

8.5 

Incorporate the possibility of a major urban fire or 
tsunami following a significant earthquake into 
Fire Department training and emergency response 
procedures. 

Fire General 
Fund $$ 2019 High 

Severe Weather 

9.1 
Work with utility pole owners to strengthen or 
replace old or damaged poles. Support efforts to 
underground utility lines as feasible.  

Public Works 

Development 
fees 
General 
Fund 

$$$ Ongoing Low 
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Mitigation Action Responsible 
Department(s) 

Potential 
Funding 

Source(s) 

Potential 
Cost 

Target 
Completion 

Date 
Priority 

9.2 

Promote the use of wind-resistant design features 
in new and substantially retrofitted buildings, 
including interlocking shingles, reinforced doors, 
and impact-resistant or laminated glass. 

Community 
Development 
(Building) 

Development 
fees 
General 
Fund 
Grant 
funding 

$ Ongoing Low 
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PREVIOUS MITIGATION ACTIONS 

As mentioned, the recommended hazard mitigation strategy in this Plan includes actions based 
on actions in the City’s adopted 2012 LHMP. Table 44 shows mitigation actions from the 2012 
LHMP and how they were incorporated into the mitigation actions in this Plan. This table also 
includes actions from the 2004 LHMP that were reported as “ongoing” in the 2012 LHMP. 

Table 44: Mitigation Actions from the 2012 LHMP 

Previous Mitigation Action Presence in this LHMP 

Multiple hazards 
Conduct a HAZUS study. Part of Action 1.17 

Huntington Beach warning siren public 
education campaign. Part of Action 1.2 

SEMS and EOC training for Huntington 
Beach personnel. 

This action is intended to improve response. 
While it is not included in this Plan, it is part 
of the City’s Emergency Operations Plan. 

Conduct tabletop and full-scale disaster 
exercises for City personnel. Part of Action 1.10  

Continue outreach programs to the public, 
schools, businesses, and City employees to 
teach and reinforce preparedness strategies. 

Part of Actions 1.1, 1.4, 1.9, 1.10, 1.11, 1.12, 
and 1.15 

Participate in the preparation of the 
Operational Area Evacuation Plan. Part of Action 1.13 

Explore the feasibility of integrating 
Emergency Alert Systems along the Orange 
County coastline. 

Part of Action 1.2 

Coastal hazards 

Conduct a tsunami public education 
campaign. Part of Action 1.1 

Update the City’s Tsunami Annex to the 
Emergency Operations Plan. 

Completed. As this is a response-focused 
action rather than a mitigation one, this Plan 
does not discuss updates to the City’s 
Emergency Operations Plan. 

Continue pursuing Tsunami Ready 
Certification. Completed. 

Participate in the State Working Group for 
tsunami zone planning. Completed. 
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Previous Mitigation Action Presence in this LHMP 

Install a tsunami public address system on 
the beach north and south of the pier to 
integrate with the All Hazards Warning 
System. 

Part of Action 2.5 

Continue beach replenishment in low-lying 
areas to reduce damage associated with 
storm events. 

Part of Action 2.2 

Reduce bluff-top erosion impacts to prevent 
potential closure of Pacific Coast Highway. Part of Action 2.2 

Dam failure 

Support completion of Santa Ana River 
Mainstem project. Part of Action 5.4 

Conduct a dam failure education campaign. Part of Actions 1.1, 1.4, 1.9, 1.10, 1.11, 1.12, 
and 1.15 

Flood 

Provide a flood control system that is able to 
support the permitted land uses while 
preserving public safety. 

Part of Actions 5.1 and 5.4 

Work internally and with regional partners to 
upgrade existing deficient flood control 
systems, including pump stations and storm 
drains. 

Part of Action 5.1 

Support the County of Orange 7 Year Flood 
Control Project. Part of Action 5.4 

Continue to monitor repetitive loss properties 
and identify potential projects to mitigate flood 
losses. 

The intent of this action is incorporated 
broadly into other actions in this Plan. 

Train RACES as weather spotters and flood 
channel observers. 

The intent of this action is incorporated 
broadly into other actions in this Plan. 

Review NFIP requirements and update the 
City’s flood management regulations to 
ensure continued compliance. 

The intent of this action is incorporated 
broadly into other actions in this Plan. 

Geologic hazards 

Pursue Murdy Fire Station repairs funding 
acquisition. Part of Action 1.6 

Pursue Huntington Beach Corporate Yard 
repairs funding acquisition. Part of Action 1.6 
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Previous Mitigation Action Presence in this LHMP 

Human-caused hazards 

Continue training and education courses for 
first responders to deal with transportation-
based hazard materials releases. 

Part of Action 1.10 

Continue training for the Huntington Beach 
Hazardous Materials Clean Up Team. Part of Action 1.10 

Participate in the Operational Area 
Hazardous Petroleum Products Spill Annex, 
and incorporate into the EOP. 

Completed. As this is a response-focused 
action rather than a mitigation one, this Plan 
does not discuss updates to the City’s EOP. 

Engage in a public-private partnership to 
encourage people to report suspicious 
activity, i.e., “see something, say something.” 

The intent of this action is incorporated 
broadly into other actions in this Plan. 

Continue to plan and exercise for WMD-
related events. Part of Action 1.10 

Coordinate with Huntington Beach hazardous 
materials companies to improve on-site 
security. 

Part of Action 7.3 

Upgrade security systems at critical facilities 
and infrastructure. Part of Action 7.3 

Seismic hazards 

Integrate new earthquake hazard mapping 
and improve technical analysis of earthquake 
hazards (HAZUS). 

Part of Action 1.17 

Conduct seismic evaluations of City-owned 
critical facilities. Part of Action 1.6 

Promote nonstructural mitigation in the 
community. 

The intent of this action is incorporated 
broadly into other actions in this Plan. 

Encourage purchase of earthquake hazard 
insurance. 

The intent of this action is incorporated 
broadly into other actions in this Plan. 

Adopt the most current California Building 
Code. Part of Action 8.4 

Severe weather 

Track generators in public facilities. Part of Action 1.14 
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CAPABILITIES ASSESSMENT 

The capabilities assessment identifies the existing local agencies, public policies, programs, 
available technologies, personnel, funding sources, and other resources to support Huntington 
Beach’s hazard mitigation activities. The Planning Team reviewed these resources while 
developing the LHMP, which include the following types: 

• Personnel resources: City staff members and other individuals. 
• Plan resources: Plans developed and adopted by the City or other government agencies, 

including both advisory and enforceable plans. 
• Policy resources: Policies adopted and implemented by the City or other government 

agencies. 
• Technical resources: Data and tools made available to the City. 

Table 45 shows the capabilities assessment for the City of Huntington Beach. 
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Table 45: City of Huntington Beach Capabilities Assessment 

Resource 
Name 

Type of 
Resource Ability to Support Mitigation Web Address 

City of Huntington Beach 

Building 
code 

Policy 
resource 

Huntington Beach’s building code directs how new structures are built 
in the community. It includes the California Building Code, amended 
and otherwise modified by the City to make the state standards more 
locally applicable. The building code can be used to implement 
mitigation activities that improve a building or structure’s safety or 
stability. 

http://www.qcode.us/codes/h
untingtonbeach/  

Capital 
Improvement 
Program 

Plan 
resource 

The City’s Capital Improvement Program directs improvements to 
Huntington Beach’s public works for the next five years. These 
improvements may be new works or retrofits to existing ones, and 
may include drains, City facilities (including parks and beaches), water 
and sewer pipes and infrastructure, and roadways and streetscapes. 
This program can be used to implement mitigation activities related to 
new or upgraded City facilities and infrastructure. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/public_works/capitalproject
s/  

Community 
Development 
Department 

Personnel 
resource 

The City’s Community Development Department is responsible for 
planning and building-related activities in Huntington Beach. In this 
role, the department issues buildings permits, conducts environmental 
reviews, and develops plans for the community’s long-term growth. 
This department can implement mitigation activities related to city 
planning and development. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/community-development/  

Community 
Emergency 
Response 
Team 

Personnel 
resource 

Huntington Beach’s Community Emergency Response Team (CERT) 
is made up of a group of volunteer community members who are 
trained in basic emergency preparation and response activities. 
Although CERT training focuses on post-disaster response, CERT 
members are able to assist in mitigation activities, particularly those 
related to community training and education. 

http://www.surfcity-
hb.org/government/departme
nts/fire/cert/  

http://www.qcode.us/codes/huntingtonbeach/
http://www.qcode.us/codes/huntingtonbeach/
http://www.huntingtonbeachca.gov/government/departments/public_works/capitalprojects/
http://www.huntingtonbeachca.gov/government/departments/public_works/capitalprojects/
http://www.huntingtonbeachca.gov/government/departments/public_works/capitalprojects/
http://www.huntingtonbeachca.gov/government/departments/public_works/capitalprojects/
http://www.huntingtonbeachca.gov/government/departments/community-development/
http://www.huntingtonbeachca.gov/government/departments/community-development/
http://www.huntingtonbeachca.gov/government/departments/community-development/
http://www.surfcity-hb.org/government/departments/fire/cert/
http://www.surfcity-hb.org/government/departments/fire/cert/
http://www.surfcity-hb.org/government/departments/fire/cert/


CITY OF HUNTINGTON BEACH 

March 2017 Local Hazard Mitigation Plan – Public Review Draft 
120 

Resource 
Name 

Type of 
Resource Ability to Support Mitigation Web Address 

Emergency 
Management 
and 
Homeland 
Security 
Council 

Personnel 
resource 

Huntington Beach’s Emergency Management and Homeland Security 
Council is an organization of key City staff members who are 
responsible for, among other things, coordinating and providing for the 
distribution of information about emergency preparation to members 
of the public. Mitigation activities related to community emergency 
preparation education may fall under the purview of the Council. 

http://www.qcode.us/codes/h
untingtonbeach/view.php?top
ic=municipal_code-8-8_60-
8_60_040&frames=on  

Emergency 
Operations 
Plan (EOP) 

Plan 
resource 

The Huntington Beach EOP is a plan for the City’s internal use that 
guides the City’s emergency response and recovery activities. While it 
primarily informs response activities rather than mitigation, some 
mitigation activities may be implemented in advance of a disaster 
through the EOP. 

Not available online 

Finance 
Department 

Personnel 
resource 

The City’s Finance Department provides financial management 
services for the City, including managing the City’s budget, 
procurement, and utility billing. The department can support mitigation 
activities through its budgeting and procurement responsibilities. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/finance/ 

Fire 
Department 

Personnel 
resource 

Huntington Beach’s Fire Department provides fire protection and 
firefighting services to the community, emergency training, lifeguard, 
and hazardous material spill and emergency medical response 
services. Mitigation activities pertaining to hazardous materials, 
improving emergency medical responses, training community 
members on hazard mitigation activities, and reducing the risk of fires 
associated with other hazard events fall within this department’s 
purview.    

http://www.huntingtonbeachc
a.gov/government/departmen
ts/fire/  

http://www.qcode.us/codes/huntingtonbeach/view.php?topic=municipal_code-8-8_60-8_60_040&frames=on
http://www.qcode.us/codes/huntingtonbeach/view.php?topic=municipal_code-8-8_60-8_60_040&frames=on
http://www.qcode.us/codes/huntingtonbeach/view.php?topic=municipal_code-8-8_60-8_60_040&frames=on
http://www.qcode.us/codes/huntingtonbeach/view.php?topic=municipal_code-8-8_60-8_60_040&frames=on
http://www.huntingtonbeachca.gov/government/departments/finance/
http://www.huntingtonbeachca.gov/government/departments/finance/
http://www.huntingtonbeachca.gov/government/departments/finance/
http://www.huntingtonbeachca.gov/government/departments/fire/
http://www.huntingtonbeachca.gov/government/departments/fire/
http://www.huntingtonbeachca.gov/government/departments/fire/
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Resource 
Name 

Type of 
Resource Ability to Support Mitigation Web Address 

General Plan Plan 
resource 

Huntington Beach’s General Plan is the primary document guiding 
long-term growth and changes in the community to the horizon year of 
2040, including future building development and infrastructure. It also 
contains policies related to a variety of issues, such as land use, 
circulation, and natural and environmental hazards. The General Plan 
provides a policy framework for numerous mitigation activities, 
including specifically directing some of the mitigation activities in this 
Plan. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/planning/gp/index.cfm  

Human 
Resources 
Department 

Personnel 
resource 

The City’s Human Resource Department supports City staff in a 
variety of administrative functions, including in employee training and 
identification of new staff positions. Hazard mitigation activities related 
to these functions are the responsibility of this department. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/human_resources/  

Information 
Services 
Department 

Personnel 
resource 

Responsibilities of the City’s Information Services Department include 
managing the City’s public safety systems. This department can 
support mitigation activities related to public safety information and 
notification systems. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/information_services/  

Police 
Department 

Personnel 
resource 

The Huntington Beach Police Department is responsible for helping to 
maintain safety and order in the community. The department’s 
mitigation responsibilities include issues pertaining to terrorism and 
evacuation, as well as providing traffic control and public safety 
services during emergency events. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/pd/online_services/  

Public Works 
Department 

Personnel 
resource 

Huntington Beach’s Public Works Department is responsible for City-
owned infrastructure, including water and sewer systems, roads, and 
streetlights and traffic signals. It is also the water service provider to 
the community. Mitigation actions involving new or retrofitted City-
owned infrastructure are the responsibility of this department. 

http://www.huntingtonbeachc
a.gov/government/departmen
ts/public_works/  

http://www.huntingtonbeachca.gov/government/departments/planning/gp/index.cfm
http://www.huntingtonbeachca.gov/government/departments/planning/gp/index.cfm
http://www.huntingtonbeachca.gov/government/departments/planning/gp/index.cfm
http://www.huntingtonbeachca.gov/government/departments/human_resources/
http://www.huntingtonbeachca.gov/government/departments/human_resources/
http://www.huntingtonbeachca.gov/government/departments/human_resources/
http://www.huntingtonbeachca.gov/government/departments/information_services/
http://www.huntingtonbeachca.gov/government/departments/information_services/
http://www.huntingtonbeachca.gov/government/departments/information_services/
http://www.huntingtonbeachca.gov/government/departments/pd/online_services/
http://www.huntingtonbeachca.gov/government/departments/pd/online_services/
http://www.huntingtonbeachca.gov/government/departments/pd/online_services/
http://www.huntingtonbeachca.gov/government/departments/public_works/
http://www.huntingtonbeachca.gov/government/departments/public_works/
http://www.huntingtonbeachca.gov/government/departments/public_works/
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Resource 
Name 

Type of 
Resource Ability to Support Mitigation Web Address 

Urban Water 
Management 
Plan 

Plan 
resource 

The City’s Urban Water Management Plan (UWMP) is a long-range 
plan directing how the City obtains water and planning for how it is 
used. The UWMP is meant to ensure a sustainable water supply and 
that the City is carrying out effective water conservation efforts. 
Mitigation actions related to water supply and water use can be 
incorporated into the UWMP. 

http://www.huntingtonbeachc
a.gov/files/users/public_work
s/urban-water-plan.pdf  

Zoning code Policy 
resource 

The City’s zoning code implements part of the General Plan by 
establishing regulations for development throughout Huntington 
Beach. These regulations include standards for where different types 
of development and activities can occur, how the structures must be 
sited, and how development must be sized and designed. Mitigation 
actions related to these standards can be included in the zoning code. 

http://www.qcode.us/codes/h
untingtonbeach/  

Orange County 

Municipal 
Water 
District of 
Orange 
County 

Technical 
resource 

The Municipal Water District of Orange County (MWDOC) is a public 
agency that is the wholesale water provider for much of Orange 
County, including Huntington Beach. It provides a portion of the water 
used by Huntington Beach, and serves as a resource for water supply 
development and water conservation efforts. 

http://www.mwdoc.com/  

Orange 
County Fire 
Authority 

Personnel 
resource 

The Orange County Fire Authority (OCFA) provides fire protection and 
disaster preparedness services for the unincorporated areas of 
Orange County as well as several incorporated cities, including Seal 
Beach and Westminster, which border Huntington Beach. The City 
can collaborate with OCFA on regional emergency preparation 
activities. 

http://www.ocfa.org  

http://www.huntingtonbeachca.gov/files/users/public_works/urban-water-plan.pdf
http://www.huntingtonbeachca.gov/files/users/public_works/urban-water-plan.pdf
http://www.huntingtonbeachca.gov/files/users/public_works/urban-water-plan.pdf
http://www.qcode.us/codes/huntingtonbeach/
http://www.qcode.us/codes/huntingtonbeach/
http://www.mwdoc.com/
http://www.ocfa.org/
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Resource 
Name 

Type of 
Resource Ability to Support Mitigation Web Address 

Orange 
County 
Flood 
Division 

Technical 
resource 

OC Flood provides flood protection services and constructs flood 
control infrastructure throughout Orange County. Huntington Beach 
and OC Flood can collaborate on mitigation activities to reduce the 
threat from flood events. 

http://ocflood.com/  

Orange 
County 
General Plan 

Plan 
resource 

Orange County’s General Plan provides long-term direction for 
policies and development activities in the unincorporated areas of 
Orange County, including the Bolsa Chica wetlands. The City can 
coordinate local hazard mitigation activities with the unincorporated 
areas, as governed by the County General Plan. 

http://ocplanning.net/planning
/generalplan2005  

Orange 
County 
Hazard 
Mitigation 
Plan 

Plan 
resource 

Orange County’s Hazard Mitigation Plan identifies the risks from 
hazard conditions in the unincorporated areas of Orange County and 
presents mitigation activities to reduce these risks. Huntington Beach 
can work with the County to coordinate hazard mitigation activities to 
ensure a more unified approach. 

http://ocgov.com/civicax/inc/b
lobfetch.aspx?BlobID=47524  

Orange 
County 
Water 
District 

Technical 
resource 

The Orange County Water District (OCWD) manages groundwater 
supplies in Orange County, including the GWRS. The City can work 
with OCWD on hazard mitigation issues associated with groundwater, 
including drought mitigation and subsidence. 

http://www.ocwd.com/  

State and Federal Agencies 

Cal-Adapt Technical 
resource 

Cal-Adapt is an online tool that provides projections of future climate-
related conditions for California. It is useful for understanding how 
climate change may affect the location, frequency, and intensity of 
climate-related hazard events. 

http://cal-adapt.org/  

http://ocflood.com/
http://ocplanning.net/planning/generalplan2005
http://ocplanning.net/planning/generalplan2005
http://ocgov.com/civicax/inc/blobfetch.aspx?BlobID=47524
http://ocgov.com/civicax/inc/blobfetch.aspx?BlobID=47524
http://www.ocwd.com/
http://cal-adapt.org/
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Resource 
Name 

Type of 
Resource Ability to Support Mitigation Web Address 

California 
Multi-Hazard 
Mitigation 
Plan 

Plan 
resource 

This plan identifies the hazard events that are present in California, 
including descriptions of the hazards, summaries of past and future 
conditions, and the threats that these hazards pose. The plan can be 
used to improve hazard profiles and vulnerability assessments for 
future Huntington Beach LHMPs. 

http://hazardmitigation.calem
a.ca.gov/plan/state_multi-
hazard_mitigation_plan_shm
p  

California 
Office of 
Emergency 
Services 

Technical 
resource 

The California Office of Emergency Services (Cal OES) provides 
guidance on hazard mitigation planning activities in California, 
information on reducing risks within the state, and notification of 
funding opportunities for hazard mitigation projects.  

http://www.caloes.ca.gov/  

Federal 
Emergency 
Management 
Agency 

Technical 
resource 

The Federal Emergency Management Agency (FEMA) provides 
guidance for hazard mitigation activities to states and local 
governments, including specifying requirements for LHMPs. It also 
distributes federal funding for hazard mitigation grants. 

https://www.fema.gov/  

Private Resources 

Southern 
California 
Edison 

Technical 
resource 

SCE owns the electricity transmission and distribution infrastructure in 
Huntington Beach, and provides electricity service to the community. 
The City can work with SCE to improve the resiliency of electricity 
infrastructure. 

https://www.sce.com/  

Southern 
California 
Gas 
Company 

Technical 
resource 

SoCalGas provides natural gas service to Huntington Beach, and 
owns the natural gas transmission and distribution network in the 
community. The City can work with SoCalGas to protect this 
infrastructure against hazard events and help ensure that natural gas 
services are not interrupted. 

https://www.socalgas.com/  

 

 

http://hazardmitigation.calema.ca.gov/plan/state_multi-hazard_mitigation_plan_shmp
http://hazardmitigation.calema.ca.gov/plan/state_multi-hazard_mitigation_plan_shmp
http://hazardmitigation.calema.ca.gov/plan/state_multi-hazard_mitigation_plan_shmp
http://hazardmitigation.calema.ca.gov/plan/state_multi-hazard_mitigation_plan_shmp
http://www.caloes.ca.gov/
https://www.fema.gov/
https://www.sce.com/
https://www.socalgas.com/
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PLAN MAINTENANCE 
This LHMP must be kept up to date to remain effective and useful to the community. An updated 
LHMP will continue to guide activities to protect Huntington Beach against hazard events, and 
ensure that the City remains eligible for state and federal mitigation funding. The LHMP is 
structured to allow the City to easily update individual sections as new information becomes 
available and as needs arise, making it easier for the Plan to remain current. 

Updating the Plan, as discussed in this chapter, helps ensures that it remains actively used, 
relevant, and appropriate to the community. This also allows the Plan to remain in compliance 
with state and federal requirements. This chapter describes how the City can integrate the 
mitigation actions in the previous chapter into existing programs and planning mechanisms, and 
how public participation will remain an important component of monitoring and updating the Plan. 

MONITORING AND EVALUATING THE PLAN 

Coordinating team 

The Huntington Beach Hazard Mitigation Planning Team is responsible for maintaining and 
updating the Plan, including evaluating its effectiveness as needed. The members of the Planning 
Team also coordinate implementation of the Plan through their respective positions. Staff from 
the following City departments and other organizations will be involved in the Planning Team: 

• CERT 
• Community Development Department 
• Finance Department 
• Fire Department 
• Information Services Department 
• Office of the City Manager 
• Police Department 
• Public Works Department 

The Emergency Services Coordinator (ESC), a 
staff position in the Fire Department, will serve as 
the coordinator for the Planning Team and the 
project manager for future LHMP updates; 
alternatively, the ESC may designate this role to 
another appropriate staff member. In this role, 
the ESC/designee will coordinate maintenance 
of the Plan, lead the formal Plan review and 
evaluation process, and direct the Plan update. 
The ESC/designee will also assign tasks to other 
members of the Planning Team as needed. 
These responsibilities may include collecting 
data, developing new mitigation actions or 
updates to existing ones, revising sections of the Plan, and making presentations. 

Staff in the Huntington Beach Fire Department 
coordinate LHMP evaluation and updates. 
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Plan evaluations 

When members of the Planning Team are not updating the Plan, the Planning Team should meet 
at least once a year to go over the implementation of mitigation actions and evaluation of the 
Plan’s effectiveness. These meetings should discuss the timing of mitigation action 
implementation, evaluation of actions that are being implemented and determining if they are 
successful or not, revising mitigation action prioritization, and integrating the mitigation actions 
into other mechanisms as needed. The first of these meetings will be held in the 2018 calendar 
year. To the extent possible, Planning Team meetings should coordinate with the City’s annual 
budgeting process to ensure that funding and staffing needs for mitigation actions are being 
considered. 

When the Planning Team evaluates the Plan and mitigation actions, team members should 
consider the following questions: 

• What hazard events occurred in Huntington Beach in the past year, if any? What were the 
impacts of these hazards on the community, and how (if at all) were they mitigated? 

• What mitigation actions have been successfully implemented? What mitigation actions, if 
any, have been implemented but are not successful, and why? 

• What mitigation actions, if any, have been scheduled for implementation but have not yet 
been carried out? 

• What is the schedule for implementation of future mitigation actions, and is it reasonable? 
Is it appropriate and feasible to adjust the timeline for future implementation? 

• Have new issues arisen that are not covered by existing mitigation actions, but could be 
addressed by new actions? 

• Have there been changes to funding opportunities that could support mitigation activities? 
• Is new data available that could inform updates to the Plan, including the hazards and 

vulnerability assessments? 
• Are there any new planning programs or other mechanisms in Huntington Beach or 

Orange County that can support hazard mitigation activities? 

The Planning Team will summarize the results from the annual review process into a progress 
report, to be distributed to appropriate City department heads and the City Council. The progress 
report will also be posted on the City website for public comment, and will be distributed to the 
media and through other means as appropriate. 

PLAN UPDATE METHOD AND SCHEDULE 

Title 44, Section 201.6(d)(3) of the Code of Federal Regulations requires that LHMPs be reviewed, 
revised, and resubmitted for approval to be eligible for benefits under the DMA 2000, as discussed 
in Chapter 1. The City of Huntington Beach intends to update this LHMP every five years, allowing 
the City to remain eligible for these benefits. The update process should begin no later than four 
years after the Plan is adopted, allowing a year for the update process before the Plan expires. 
This update process should begin in 2021, one year before the expiration of this Plan. The ESC 
may also choose to begin the update process sooner if needed. Circumstances for accelerating 
the update process may include: 
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• A presidential disaster declaration for all of Huntington Beach, or for any area that includes 
part or all of the city. 

• A hazard event that results in a loss of life in Huntington Beach. 

The update process will add new and updated planning methods, demographic data, community 
information, hazard data events, vulnerability assessments, considerations of future conditions, 
mitigation actions and best practices, and other information as circumstances demand. This will 
help ensure that the Plan remains relevant and current. The Planning Team will determine the 
specific needs and process for updating the Plan, although the process should include the 
following steps: 

• Involve at least one member from each City department, either on the Planning Team or 
as a supporting role to contribute as needed. 

• Contact local organizations outside of the city, including County agencies and private 
entities, to gauge their interest and involve them in the update process. 

• Review and update the hazard profiles and vulnerability assessment to be consistent with 
the best and most current information and practices. 

• Update and improve the hazard mapping and vulnerability assessment for critical facilities. 
• Revise the social vulnerability assessment. 
• Review and revise the mitigation actions as needed to address items that have been 

completed, changed, cancelled, or postponed. 
• Send a draft of the updated Plan to external agencies as appropriate. 
• Make a draft of the updated Plan available to members of the public for comment prior to 

review. 
• Send a draft of the updated Plan to Cal OES and FEMA for review and approval. 
• Adopt the final updated Plan within one year of the commencement of the update process, 

and within five years of the adoption of the previous Plan. 

ADOPTION 

The Huntington Beach City Council is responsible for adopting this Plan and any future updates. 
As previously stated, adoption should occur every five years, within one year of the 
commencement of the update process and before the current Plan expires. Adoption should 
happen after FEMA notifies the City that the Plan is Approved Pending Adoption. After the City 
Council adopts the FEMA-approved Plan, the Fire Department will transmit the adopted Plan to 
FEMA. 

IMPLEMENTATION 

The effectiveness of this Plan depends on the implementation of the mitigation actions it contains, 
including how mitigation actions are incorporated into the City’s existing plans, policies, programs, 
and other implementation mechanisms. The mitigation actions in this Plan are intended to reduce 
the loss and damage from hazard events, and to provide a framework for hazard mitigation 
activities for the City to carry out over the Plan’s lifetime. Members of the Planning Team have 
prioritized the goals and actions in the Plan, to be implemented through existing mechanisms as 
resources are available. The information in this Plan, including the hazard profiles, vulnerability 
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assessments, and mitigation actions, are based on the best available information, methods, 
practices, and technology available to the City at the time this Plan was prepared. 

The LHMP project manager (the ESC or their designee) is responsible for overseeing 
implementation, coordination, promotion, and maintenance of this Plan through the City’s existing 
implementation mechanisms. The project manager is also responsible for facilitating the 
implementation of the Plan and meetings related to the Plan maintenance. All appropriate City 
departments are responsible for implementing and evaluating the Plan. 

The LHMP works in concert with the City’s General Plan, particularly the Natural and 
Environmental Hazards Element. This section of the General Plan creates a framework for the 
City’s hazard preparedness activities, and integrates with the goals in this LHMP. The LHMP 
serves as a way for the City to expand on the policies in the General Plan, identifying specific 
mitigation actions to achieve the General Plan’s high-level objectives. The General Plan and the 
LHMP collectively help reduce the threat of hazards to Huntington Beach residents, businesses, 
and visitors. 

CONTINUED PUBLIC INVOLVEMENT 

The City will continue to keep members of the public informed about the Planning Team’s actions 
to review and update the LHMP. The Planning Team will develop a revised public engagement 
strategy that reflects the City’s needs and capabilities as the Plan is updated. This strategy will, 
at a minimum, include direction on the use of the City website, City social media accounts, local 
media outlets, and other appropriate communication methods. The Planning Team will also 
distribute the annual LHMP progress reports to Huntington Beach community members. 

POINT OF CONTACT 

The ESC for Huntington Beach serves as the primary point of contact for this Plan and for future 
updates. At time of writing, the ESC is Brevyn Mettler, available at (714) 374-1565 or at 
Brevyn.Mettler@surfcity-hb.org.  

  

mailto:Brevyn.Mettler@surfcity-hb.org
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LIST OF ACRONYMS 
AB: Assembly Bill 

AR: Atmospheric river 

CalARP: California Accidental Release Program 

Cal OES: California Office of Emergency Services 

CCR: California Code of Regulations 

CDFW: California Department of Fish and Wildlife 

CEC: California Energy Commission 

CERT: Community Emergency Response Team 

CFR: Code of Federal Regulations 

DMA 2000: Disaster Mitigation Act of 2000 

DoD: United States Department of Defense 

DSAC: Dam Safety Action Classification 

DTSC: California Department of Toxic Substances Control 

EF: Enhanced Fujita scale 

ENSO: El Niño Southern Oscillation 

EOC: Emergency Operations Center 

EOP: Emergency Operations Plan 

ESC: Emergency Services Coordinator 

FEMA: Federal Emergency Management Agency 

GPO: United States Government Printing Office 

GWRS: Groundwater Replenishment System 

HMGP: Hazard Mitigation Grant Program 

LHMP: Local Hazard Mitigation Plan 

LPG: Liquefied petroleum gas 



CITY OF HUNTINGTON BEACH 

March 2017 Local Hazard Mitigation Plan – Public Review Draft 
130 

MMI: Modified Mercalli Intensity 

MMS: Moment magnitude scale 

Mph: Miles per hour 

MWD: Metropolitan Water District of Southern California 

MWDOC: Municipal Water District of Orange County 

NASA: National Aeronautics and Space Administration 

NFIP: National Flood Insurance Program 

NOAA: National Oceanic and Atmospheric Administration 

OCFA: Orange County Fire Authority 

OC Flood: Orange County Flood Division 

OCSD: Orange County Sanitation District 

OCWD: Orange County Water District 

PACE: Property Assessed Clean Energy 

PDM: Pre-Disaster Mitigation 

RACES: Radio Amateur Civil Emergency Services 

SCE: Southern California Edison 

SCEDC: Southern California Earthquake Data Center 

SEMS: Standardized Emergency Management System 

SoCalGas: Southern California Gas Company 

STAPLE/E: Social, Technical, Administrative, Political, Legal, Economic, and Environmental 

UCERF3: Third Uniform California Earthquake Rupture Forecast 

USACE: United States Army Corp of Engineers 

USBR: United States Bureau of Reclamation 

USGS: United States Geological Survey 

UWMP: Urban Water Management Plan 

WMD: Weapon of mass destruction 
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MEETING 1 (KICKOFF MEETING): JUNE 22, 2016 

 

Materials Included: 

Agenda  

Project overview packet 

Sign-in sheet (blank copy) 

Presentation 

Hazard ranking worksheet (blank copy) 

Hazard ranking worksheet (filled in) 

List of previous mitigation measures 

Public engagement strategy overview 

Copy of draft public engagement survey 

Data collection sheet (blank copy) 

Sign-in sheet (filled out) 
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City of Huntington Beach 
Local Hazard Mitigation Plan  

Kick-off Meeting  
June 22, 10:00, Huntington Beach Emergency Operations Center 

Agenda 
 

1. Introductions (5 minutes) 

2. Project Goals & Expectations (10 minutes)  

3. Staffing & Communication Protocols (5 minutes)  

4. Local Hazard Mitigation Plan (LHMP) Overview (15 minutes) 

5. Engagement & Outreach (20 minutes) 

a. LHMP Planning Team  

b. Public survey 

6. Data Collection & Critical Facilities  

a. Hazards of concern (20 minutes) 

b. Critical facilities (20 minutes) 

c. Mitigation strategies (20 minutes) 

7. Work Plan & Schedule Review (5 minutes) 

a. Overview of work program, key tasks, and schedule  

b. Wrap‐up and next steps  
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Project Overview 

The City of Huntington Beach  is  initiating a planning effort  to update  the City’s existing Local 

Hazard Mitigation  Plan  (LHMP),  adopted  in  2012.    This  plan  serves  as  the  City’s  five‐year 

strategic plan  to  analyze  and mitigate natural hazards  in  the  community. Preparation of  the 

LHMP  increases  the  City’s  eligibility  for  future  disaster  mitigation  and  post‐disaster  grant 

funding from FEMA.  

Local Hazard Mitigation Plan 
The Disaster Mitigation Act of 2000  (DMA 2000) provides  the  legal basis  for FEMA mitigation 

planning  requirements  for  State,  local  and  Indian  Tribal  governments  as  a  condition  of 

mitigation  grant  assistance.  DMA  2000  amended  the  Robert  T.  Stafford  Disaster  Relief  to 

require  State,  local,  and  Indian  Tribal  governments wishing  to  be  eligible  for  federal  hazard 

mitigation  grant  funds  to  submit  a  hazard  mitigation  plan  that  outlines  the  processes  for 

identifying the natural hazards, risks, and vulnerabilities present in the jurisdiction. 

Completion  and  acceptance  of  the  City’s  LHMP  by  FEMA  opens  up  access  to  the  following 

competitive FEMA grant programs for the next 5 years: 

 Hazard Mitigation Grant Program (HMGP) 

 Pre‐Disaster Mitigation (PDM) 

Under these programs up to 75% of the cost of an implementation project could be covered by 

a FEMA grant.  

Additionally,  after a disaster occurs  in  a  jurisdiction,  FEMA will provide 75% of  the  costs  for 

eligible recovery activities through the Public Assistance (PA) grant program. Under California’s 

Assembly Bill 2140 (2006), the State will pay for up to 75% of the remaining costs not covered 

by the PA program. However, if the jurisdiction has adopted a hazard mitigation plan consistent 

with DMA 2000, the State may pay for more than 75% of the remaining costs not covered by 

FEMA. 

Preliminary Goals of the Project 
At  the  kick‐off meeting,  the  project  team will  have  the  opportunity  to  discuss  and  confirm 

project goals. Based on guidance from the City’s 2012 Local Hazard Mitigation Plan, preliminary 

goals for the HMP to consider include the following: 

 Protect life and property from future natural and man‐caused hazards: Protect life and 

property  by  making  homes,  businesses,  infrastructure,  critical  facilities,  and  other 

property more resilient to hazards. Reduces losses and repetitive damage from chronic 
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hazards. Improve hazard assessment information and encourage the use of preventative 

measures, particularly in vulnerable areas. 

 Raise  public  awareness  of  events  and  increase  preparation  in  preparedness  and 

mitigation  activities:  Create  education  and  outreach  programs  to  increase  public 

awareness of hazard  risks. Provide  information on  tools, partnerships, and  funding  to 

help  implement  hazard mitigation  efforts.  Support  public  participation  in  developing 

hazard mitigation strategies. 

 Create a coordinated, unified mitigation approach: Conduct hazard mitigation planning 

in  coordination  with  land  use  planning  and  zoning,  transportation  planning,  natural 

resource  management,  watershed  and  environmental  planning,  and  other  planning 

efforts.  Align  hazard mitigation  plans  with  similar  efforts  for  nearby  jurisdictions  to 

create a regional hazard mitigation strategy. 

 Protect and enhance natural systems: Recognize natural resources as key assets to be 

protected  through  hazard mitigation  planning.  Take  advantage  of  the  natural  hazard 

protections provided by natural resources, and protect and enhance natural systems to 

maximize  these  benefits.  Minimize  environmental  impacts  from  hazard  mitigation 

planning. 

 Develop  partnerships  with  communities:  Improve  participation  between  public 

agencies,  citizens,  non‐profit  organizations,  businesses,  and  industry.  Encourage 

leadership on hazard mitigation in both the public and private sectors. 

 Enhance  emergency management  and  homeland  security  policy:  Coordinate  hazard 

mitigation planning with emergency operation plans and procedures. Involve non‐profit 

organizations, businesses, and industry to strengthen emergency operations.  

Project Objectives 
Drawn  from  the  preliminary  goals  identified  above  and  the  objectives  in  the  2012  LHMP, 

consider the following preliminary objectives.  

 Implement  activities  that  protect  homes,  businesses,  infrastructure,  critical  facilities, 

environmental  areas,  and  other  sites  more  resistant  to  natural  and  human‐caused 

hazards. 

 Reduce losses and repetitive damage from chronic event hazards. 

 Develop and share improved hazard assessment information to community members to 

support informed decision making and encourage preventative measures. 

 Maintain effective community notification and warning systems. 

 Improve public awareness of the risks associated with natural hazards, and of strategies 

to improve resiliency to natural hazards. 
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 Make  information on tools,  funding, and other resources to support hazard mitigation 

activities widely available to community members. 

 Protect,  restore,  and  enhance  natural  resources  to  maximize  the  hazard  mitigation 

benefits provided by healthy ecosystems.  

 Conduct  hazard  mitigation  planning  activities  in  conjunction  with  other  planning 

projects,  such  as  land  use  and  transportation  planning,  environmental  planning,  and 

resource  management.  Ensure  that  other  planning  efforts  reflect  accurate  hazard 

assessment information and hazard mitigation measures. 

 Involve other public agencies, community groups and members of the public, businesses 

and  trade  groups,  local  institutions,  and  other  key  stakeholders  in  developing  and 

implementing hazard mitigation strategies.  

 Work with surrounding jurisdictions to share hazard assessments and hazard mitigation 

strategies to create a coordinated regional approach. 

 Strengthen  emergency  operations  by  supporting  increased  collaboration  among  key 

stakeholders. 

 Share information and best practices with other jurisdictions and agencies to maximize 

the  accuracy  of  the  hazard  assessment  and  the  effectiveness  of  the  City’s  hazard 

mitigation strategies. 

When developing objectives, think about key questions that support the objectives, such as: 

 Who are the key stakeholders to contact and involve? 

 What are the lessons learned from previous outreach events? 

 What hazard mitigation efforts have been successful or unsuccessful in the past? 

 What facilities, infrastructure, and other sites are at risk, and why? 

 What  are  the  key  resources  the  LHMP  should  draw  on when  assessing  hazards  and 

developing a hazard mitigation strategy? 

 How  can  the  LHMP  be  more  equitable,  mitigating  natural  hazards  equally  for  all 

community members?  

Huntington Beach Hazard Mitigation Planning Team 

This core team of City staff members will participate in actively reviewing and commenting on 
Huntington Beach’  Local Hazard Mitigation Plan.  The  2012 Hazard Mitigation Planning  Team 
involved staff members from the following departments: 

 City Manager’s Office 

 Emergency  Management  & 
Homeland Security Office 

 Fire Department 

 Information Services Department 
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 Planning Department   Public Works Department 

Are there any other City departments that should be involved? Other departments may include 
the Police Department or the Community Services Department. 

Critical Facilities 

See attached Data Collection Packet 

Engagement Strategy 

See attached Engagement Strategy 

Hazards of Concern Prioritization 

See Hazards Ranking Worksheet 

Schedule 

Task  Anticipated Deadline 

Conduct meeting #1  6/22/16 

Preparation of Draft Online Survey   6/22/16 

City Review of Draft Online Survey  6/22/16‐6/30/16 

Online Survey collection  7/1/16‐7/31/16 

Conduct meeting #2  July 2016 

Conduct Meeting #3  August 2016 

Preparation of Administrative Draft LHMP  September 2016 

City Review of Administrative Draft LHMP  September 2016 

Preparation of Draft LHMP  October 2016 

City Review/Approval of Draft LHMP  October 2016 

Public Review Period for Draft LHMP  November 2016 

Cal OES/FEMA Review of Draft LHMP  December 2016 

Preparation of Final LHMP   TBD 

Public Hearings  TBD 
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Meeting Objectives

Goals, 
expectations, 
and schedules

Staffing and 
communication 

protocols

Plan 
development 

process

Public outreach 
and 

engagement

Critical 
facilities

Hazard 
prioritization



Project Goal and Objectives

Create a LHMP to 
identify and address 

hazards 

Meet 
requirements of 

the California 
Government 

Code 

Achieve 
certification by 

FEMA for hazard 
mitigation 

funding 

Disaster

Response

Recovery
Mitigation

Preparedness



What is Hazard Mitigation?

 Hazard mitigation
• Sustained actions taken to reduce or eliminate long-

term risk to life and property from hazards.

 Hazard mitigation plan
• Based on community values and needs
• Results from a process-oriented approach
• Focuses on mitigation strategies



Responsibilities

Our job

• Facilitate the 
process

• Provide technical 
expertise

• Do the heavy work

Your job

• Participate
• Make final decisions
• Ensure plan is 

feasible and meets 
needs

• Provide local insight



Data Needs

 Every person can provide vital data
 GIS data (City facilities and hazards)
 Information and experience about past events
 Institutional knowledge

 If you have useful data, please contact Aaron 
Pfannenstiel
(909) 919-2998
apfannenstiel@mbakerintl.com



Goals for Hazard Mitigation 
Planning



LHMP Goals
 Team will prepare specific LHMP goals
 Example goals (based on the 2012 LHMP) are:

Protect life and 
property

Improve public 
awareness

Create a 
coordinated 
mitigation 
approach

Protect and 
enhance natural 

systems

Develop 
partnerships

Enhance 
emergency 

management



Local Hazard Mitigation Plan 
(LHMP) Development



Plan Development Process

Hazard profiles

Risk and vulnerability 
assessment

Mitigation strategies

Action plan and 
implementation

2/24/201710



Plan Process: Hazard Assessment

 Describe all hazards that affect the community.
 Provide rationale for excluding recognized hazards.

Hazard 
profile

Location

Past 
events Extent

Chance of 
future 
events



Plan Process: Vulnerability Assessment

Vulnerability Assessment

Impacts of each hazard

Vulnerability to each hazard

Repetitive loss properties

Potential dollar losses



Plan Process: Mitigation Strategies

Goals
• Overarching 

objectives

Strategies
• Comprehensive, 

specific actions

Action plan
• Prioritizes 

actions
• Includes 

responsibilities 
and cost-benefit 
review



LHMP Requirements



Plan Requirements

Must describe:
 How the plan was prepared
 Who was involved
 Opportunities for public and stakeholder involvement
 Review and inclusion of existing plans, reports, 

studies, etc.
 Continual public participation
 Monitoring and updating of the plan



Plan Requirements - Stakeholders

Stakeholders

State and 
federal 

agencies

Private and 
public property 

owners
Citizens, 
private 

businesses, 
and non-profits



Plan Requirements: LHMP Planning Team 
 Agency representatives to advise and contribute to 

plan preparation 
 Three LHMP Planning Team meetings: 

• Meeting 1 – Review and discuss hazard mitigation 
process, and prioritization of hazards

• Meeting 2 – Review and discuss risk assessment, 
mitigation goals, and actions discussion

• Meeting 3 – Review and discuss draft mitigation 
action prioritization, implementation, and 
monitoring.



Plan Requirements: LHMP Planning Team 

City Manager’s 
Office

Emergency 
Management 

Office

Fire 
Department

Information 
Services 

Department

Planning 
Department

Public Works 
Department



Plan Requirements: Mitigation Strategies
 Strategy identifies existing authorities, policies, 

programs, and resources to mitigate hazards

 Includes description of participation in National Flood 
Insurance Program



Engagement and Outreach 



Hazard Identification and 
Prioritization



FEMA-Suggested Hazards
Avalanche Flood Seismic hazards

Climate change Geological hazards Severe winter storm

Coastal erosion Hailstorm Tornado

Coastal storm Hazardous materials Tsunami

Dam failure Human-caused hazards Volcano

Disease/pest 
management Hurricane Wildfire

Drought Land subsidence Wind

Earthquake fault rupture Landslide and mudflow Windstorm

Expansive soils Liquefaction

Extreme heat Sea level rise



Hazards in 2012 Plan

 Coastal erosion
 Dam failure
 Earthquake
 Flood
 Hazardous materials
 Subsidence
 Terrorism
 Tornado

 Tsunami
 Windstorm

2/24/201723



Suggested Hazards

 Climate Change (as a factor of other hazards)
 Coastal Hazards (erosion, sea level rise, and tsunamis)
 Dam failure
 Drought
 Flood
 Geologic Hazards (landslides, methane-containing soils, and 

subsidence)
 Human-Caused Hazards (hazardous materials and 

terrorism)
 Seismic Hazards (earthquakes, fault rupture, and 

liquefaction)
 Severe Weather (tornado and windstorms)

2/24/201724



Past Hazard Events

 Long Beach earthquake, 1933
 Major flood events, 1938, 1969, 1995
 American Trader offshore oil spill, 1990
 Coastal erosion and flooding, 1998 and 2005
 Tornado, 2010
 City Corp Yard and Murdy Fire Station subsidence

2/24/201725



Hazard Prioritization
 Four criteria [Weightings]

 Probability (likelihood of 
occurrence) [2.0]

 Location (size of potentially 
affected area) [0.8]

 Maximum Probable Extent 
(intensity of damage) [0.7]

 Secondary Impacts 
(severity of impacts to 
community) [0.5]

 Each criteria is judged on a 
scale of 1-4

 Every criteria has an 
Importance Score 
(weighing)
 Affects the influence of an 

individual criterion
 Criteria and Importance 

values are combined to 
calculate a Total Score



Score Example: Drought

2/24/201727

Negligible 
(1) Limited (2) Significant 

(3)
Extensive 

(4)
Location

Weighing: 0.8

Location score = 0.8 x 4 = 3.2

Weak (1) Moderate 
(2) Severe (3) Extreme 

(4)

Primary 
Impact

Weighing: 0.7

Primary impact score = 0.7 x 2 = 1.4



Score Example: Drought

2/24/201728

Unlikely (1) Occasional 
(2) Likely (3) Highly 

Likely (4)
Probability
Weighing: 2.0

Location score = 2.0 x 4 = 8

Negligible 
(1) Limited (2) Moderate 

(3) High (4)
Secondary 

Impact
Weighing: 0.5

Primary impact score = 0.5 x 3 = 1.5



Score Example: Drought
Location Score

(3.2)
Impact

Impact score: 3.2 + 1.4 + 1.5 = 6.1 

Impact Score
(5.1)

Probability 
Score

(6)

Total Score

Total Score: 6.1 x 8 = 48.8

Primary Impact Score
(1.4)

Secondary Impact 
Score (1.5)

Low:
0-12

Medium:
12.1-42 

High:
42.1 and up



Critical Facilities



Critical Facilities
 Facilities that provide 

key services to City 
residents and 
businesses
• Can be owned by the 

City, other government 
agencies, or private 
groups

 Existing LHMP has 50 
critical facilities
• City administrative 

offices
• Libraries and 

recreational facilities
• Water and wastewater 

facilities
• Public Works and public 

safety buildings
• Schools (selected)



Critical Facilities

 Risk assessment looks at what facilities are in 
hazard zones.
• Considers their replacement cost and value to the 

community.

 Mitigation strategies reflect vulnerabilities of 
critical facilities.
• Strengthen existing vulnerable facilities.
• Avoid building new ones in at risk-areas.



Next Steps



Questions/Comments?
Aaron Pfannenstiel

apfannenstiel@mbakerintl.com
909-918-2998



DATE:

Location
Primary 

Impact

Secondary 

Impacts

Coastal Hazards 0.00

Dam Failure 0.00

Drought 0.00

Flood 0.00

Geological Hazards 0.00

Human‐Caused Hazards 0.00

Seismic Hazards 0.00

Severe Weather 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Hazard Type Probability Total Score

Impact

Low

Low

Low

Low

Low

Low

2/24/2017

Hazard Planning 

Consideration

Low

Low

 HAZARD RANKING WORKSHEET ‐ City of Huntington Beach

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low



Probability Importance

Based on estimated likelihood of occurrence from historical data 2.0

Probability Score

Unlikely 1

Occasional 2

Likely 3

Highly Likely 4

Location Importance

Based on size of geographical area of community affected by 
hazard 0.8

Affected Area Score

Negligible 1

Limited 2

Significant 3

Extensive 4

Maximum Probable Extent (Primary Impact) Importance

Based on percentage of damage to typical facility in community 0.7
Total Score Range Distribution Hazard Level

Impact Score 0.0 12.0 18 Low

Weak ‐ little to no damage 1 12.1 42.0 0 Medium

Moderate ‐ some damage, loss of service for days 2 42.1 64.0 0 High

Severe ‐ devastating damage, loss of service for months 3

Extreme‐ catastrophic damage, uninhabitable conditions 4

Probability = (Probability Score x Importance)

Impact = (Affected Area + Primary Impact + Secondary Impacts), where:

Affected Area = Affected Area Score x Importance

Primary Impact = Primary Impact Score x Importance

1

3

Secondary Impacts

Based on estimated secondary impacts to community at 
large

Hazard Planning Consideration

The probability of each hazard is determined by assigning a level, from unlikely to highly likely, based on the likelihood of occurrence from historical data.  The total impact value includes the affected area, primary impact 

and secondary impact levels of each hazard.  Each level's score is reflected in the matrix.  The total score for each hazard is the probability score multiplied by it's importance factor times the sum of the impact level scores 

multiplied by their importance factors . Based on this total score, the hazards are separated into three categories based on the hazard level they pose to the communities: High, Medium, Low. 

Secondary Impacts = Secondary Impacts Score x Importance

4

2

Impact

Moderate ‐ some loss of function, downtime, and/or 

evacuations

Limited ‐ minimal loss of function, downtime, and/or 

evacuations

Negligible ‐ no loss of function, downtime, and/or 

evacuations

Total Score = Probability x Impact, where:

High ‐ major loss of function, downtime, and/or 

evacuations

0.5

Score

Importance



DATE:

Location
Primary 

Impact

Secondary 

Impacts

Coastal Hazards 3 3 3 4 39.00

Dam Failure 1 4 4 4 16.00

Drought 4 4 2 2 44.80

Flood 3 3 3 3 36.00

Geological Hazards 2 3 2 2 19.20

Human‐Caused Hazards 3 2 2 2 24.00

Seismic Hazards 4 4 4 4 64.00

Severe Weather 3 4 2 2 33.60

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Low

Low

2/24/2017

Hazard Planning 

Consideration

Low

Low

 HAZARD RANKING WORKSHEET ‐ City of Huntington Beach

Medium

High

Medium

Medium

Medium

High

Medium

Low

Hazard Type Probability Total Score

Impact

Low

Low

Medium

Low

Low

Low



Probability Importance

Based on estimated likelihood of occurrence from historical data 2.0

Probability Score

Unlikely 1

Occasional 2

Likely 3

Highly Likely 4

Location Importance

Based on size of geographical area of community affected by 
hazard 0.8

Affected Area Score

Negligible 1

Limited 2

Significant 3

Extensive 4

Maximum Probable Extent (Primary Impact) Importance

Based on percentage of damage to typical facility in community 0.7
Total Score Range Distribution Hazard Level

Impact Score 0.0 12.0 10 Low

Weak ‐ little to no damage 1 12.1 42.0 6 Medium

Moderate ‐ some damage, loss of service for days 2 42.1 64.0 2 High

Severe ‐ devastating damage, loss of service for months 3

Extreme‐ catastrophic damage, uninhabitable conditions 4

0.5

Score

ImportanceSecondary Impacts

Based on estimated secondary impacts to community at 
large

Hazard Planning Consideration

The probability of each hazard is determined by assigning a level, from unlikely to highly likely, based on the likelihood of occurrence from historical data.  The total impact value includes the affected area, primary impact 

and secondary impact levels of each hazard.  Each level's score is reflected in the matrix.  The total score for each hazard is the probability score multiplied by it's importance factor times the sum of the impact level scores 

multiplied by their importance factors . Based on this total score, the hazards are separated into three categories based on the hazard level they pose to the communities: High, Medium, Low. 

Secondary Impacts = Secondary Impacts Score x Importance

4

2

Impact

Moderate ‐ some loss of function, downtime, and/or 

evacuations

Limited ‐ minimal loss of function, downtime, and/or 

evacuations

Negligible ‐ no loss of function, downtime, and/or 

evacuations

Total Score = Probability x Impact, where:

High ‐ major loss of function, downtime, and/or 

evacuations

1

3

Probability = (Probability Score x Importance)

Impact = (Affected Area + Primary Impact + Secondary Impacts), where:

Affected Area = Affected Area Score x Importance

Primary Impact = Primary Impact Score x Importance



Priority Mitigation Action Items First Included Status in 2012 Notes on 2012 status Status in 2016 If completed or in progress, what has been completed? If not started or abandoned, why?

1 Seismic retrofit of Huntington Beach City Hall 2004 LHMP Completed/Existing

1 Promote non-structural mitigation in the community 2012 LHMP In Progress

2 Integrate new earthquake hazard mapping and 
improve technical analysis of earthquake hazards 2004 LHMP In Progress

2 Adopt the most current California Building Code 
(CBC) 2012 LHMP In Progress

3 Encourage seismic strength evaluation of critical 
facilities 2004 LHMP In Progress

3 Conduct seismic evaluations of City-owned critical 
facilities 2012 LHMP In Progress Target completion date of June 2014

4 Conduct damage assessment training for building 
inspectors 2004 LHMP Completed/Existing

5 Encourage reduction of non-structural earthquake 
hazards 2004 LHMP In Progress

6 Encourage purchase of earthquake hazard 
insurance 2004 LHMP In Progress

1 Upgrade Huntington Beach flood pump stations 2004 LHMP In Progress

1
Provide a flood control system which is able to 
support the permitted land uses while preserving 
public safety

2012 LHMP In Progress

2 Upgrade Huntington Beach storm drains 2004 LHMP In Progress

2 Work internally and with regional partners to 
upgrade existing deficient flood control systems 2012 LHMP In Progress

3 Support the Orange County 7-Year Flood Control 
Project 2004 LHMP In Progress

3 Continue to monitor Repetitive Loss Properties and 
identify potential projects to mitigate flood losses 2012 LHMP In Progress

4 Identify potential retention basins at schools and 
parks 2004 LHMP Abandoned Action was deleted due to lack of interest from 

schools

4 Train RACES as weather spotters and flood 
channel observers 2004 LHMP In Progress

5
Review of NFIP requirements and update City's 
Flood Management Regulations to ensure 
continued compliance

2012 LHMP In Progress

1 Awareness of tree pruning and wind resistant utility 
operations 2004 LHMP Completed/Existing

2 Conduct a windstorm education campaign 2004 LHMP Abandoned Action was deleted and replaced with a multi-hazard 
mitigation education campaign

3 Track generators in public facilities 2004 LHMP In Progress

1 Edwards Fire Station warning siren purchase and 
installation 2004 LHMP Completed/Existing

1 Update the City's Tsunami Annex to the EOP 2012 LHMP In Progress Target completion date of August 2012
2 Conduct a tsunami public education campaign 2004 LHMP In Progress

2 Continue pursuing Tsunami Ready Certification 2012 LHMP In Progress Target completion date of 2013

3 Particpate in State Working Group for tsunami 
zone planning 2012 LHMP In Progress

4
Install tsunami public address system on the beach 
north and south of the pier to integrate with All 
Hazards warning system

2012 LHMP In Progress Completion date dependent on funding

Natural Hazard: Earthquake

Natural Hazard: Flooding

Natural Hazard: Windstorm

Natural Hazard: Tsunami



1 Support completion of the Santa Ana River 
Mainstem Project 2004 LHMP In Progress

2 Conduct a dam failure education campaign 2004 LHMP In Progress

1 Murdy Fire Station repairs funding acquisition 2004 LHMP In Progress

2 Huntingotn Beach Corporate Yard repairs funding 
acquisition 2004 LHMP In Progress

3 Conduct a subsidence education campaign 2004 LHMP Abandoned Action was deleted and replaced with a multi-hazard 
mitigation education campaign

1
Continue training and education courses for first 
responders to deal with transportation-based 
hazardous material releases

2012 LHMP In Progress

2 Continue training for the Huntington Beach 
Hazardous Materials clean-up team 2012 LHMP In Progress

3
Participate in the Operational Area Hazardous 
Petroleum Products Spill annex and incorporate 
into EOP

2012 LHMP In Progress Target completion date of mid-2013

1 Continue beach replenishment in low-lying areas to 
reduce damage associated with storm events. 2012 LHMP In Progress

2 Reduce bluff-top erosion impacts to prevent 
potential closure of Pacific Coast Highway 2012 LHMP In Progress

1 Engage in a public-private partnership to 
encourage people to report suspicious activity 2012 LHMP In Progress

2 Continue to plan and exercise C.B.R.N.E.-related 
events 2012 LHMP In Progress

3 Coordinate with Huntington Beach hazardous 
materials companies to improve on-site security 2012 LHMP In Progress

4 Upgrade critical infrastructure facilities' security 
systems 2012 LHMP In Progress

1 Conduct a HAZUS study 2004 LHMP In Progress

1
Continue outreach programs to the public, schools, 
businesses, and City employees to teach and 
reinforce preparedness strategies

2012 LHMP In Progress

2 Huntington Beach warning siren system public 
education campaign 2004 LHMP In Progress

2 Participate in the preparation of the Operational 
Area Evacuation Plan 2012 LHMP In Progress

3 SEMS and EOC training for Huntington Beach 
personnel 2004 LHMP In Progress

3 Explore the feasibility of integrating Emergency 
Alert Systems along the Orange County coastline 2012 LHMP In Progress

4 Installation of a radio system in the EOC for school 
use 2004 LHMP Abandoned Action was deleted due to lack of interest from the 

school districts

5 Conduct tabletop and full-scale disaster exercises 
for City personnel 2004 LHMP In Progress

6 Conduct a School District Training Program for 
school personnel 2004 LHMP Abandoned Action was deleted due to lack of interest and 

deprioritization from the school districts

Natural Hazard: Subsidence

Natural Hazard: Multi-hazard

Natural Hazard: Hazardous Materials

Natural Hazard: Coastal Erosion

Natural Hazard: Terrorism

Natural Hazard: Dam Failure
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City of Huntington Beach 
Local Hazard Mitigation Plan - Public Engagement Strategy  

FEMA requires an open public involvement process during the development of local hazard mitigation 

plans. Jurisdictions such as Huntington Beach must document the opportunities for public engagement 

both during the initial drafting stage of the plan and prior to plan approval. The following outreach task 

will meet FEMA requirements while providing a meaningful opportunity for public input. This 

recommended approach provides an opportunity to engage local residents along with those from 

neighboring communities, agencies, businesses, and other organizations. 

Online Survey regarding Hazards 
Survey Period: July 2016 
The Michael Baker International team proposes the development of an online survey that can be 

distributed online to respondents of the City’s choice enlisting input on the hazard mitigation planning 

process. This survey will be developed online using SurveyMonkey, allowing respondents to answer 

questions regarding hazards and hazard‐related issues in the City. Michael Baker recommends posting 

the survey during the month of July to allow for public comment. The City can extend the survey past 

July to collect additional responses, depending on project timeline. This provides residents an ongoing 

opportunity to provide input on hazards during plan development and to offer suggestions on improving 

hazard preparedness in the community. Following the close of the survey, Michael Baker will download 

survey results and provide a tabulated summary of responses for inclusion as an appendix in the LHMP.  

   



2016 City of Huntington Beach Hazard Mitigation Plan 
Survey 

I. Introduction 

Dear Community Member, 

The City of Huntington Beach, in an effort to continually protect and serve its customers, is conducting 

an effort  to prepare an update  to  its  Local Hazard Mitigation Plan  (LHMP). This plan, which was  last 

updated in 2012, identifies natural hazards throughout the City and assesses the vulnerability of critical 

infrastructure and facilities to these hazards. Using this understanding, the plan lists potential actions to 

reduce risk and future damage.  

Is your home or office building susceptible to damage from earthquakes, floods, or fire? Do you want to 

recover more quickly from disasters and prevent future damage from these and other natural hazards? 

Your participation  in  this  survey can make  the City more  resilient  to disasters. Your  responses  to  this 

survey will inform the plan preparation. Thank you for your time and cooperation to respond to the brief 

survey below.  

II. Hazard Awareness 

1. Please indicate whether you live or work in City of Huntington Beach 

a. I live in City of Huntington Beach 

b. I work in City of Huntington Beach 

c. I live and work in City of Huntington Beach  

d. Neither apply to me, but I am interested in the City’s resiliency 

2. What is the ZIP Code of your home? 

       

3. Have you been impacted by a disaster in your current residence? 

a. Yes 

b. No 

4. If you answered yes to the previous question, please select the type of disaster that you have 

been impacted by (select all that apply). 

a. Earthquakes 

b. Flooding 

c. Landslides 

d. Extreme heat 

e. Coastal erosion 

f. Tsunamis 

g. Subsidence 

h. Severe weather (high winds, hail, 

tornados, etc.) 

i. Exposure to hazardous materials  

Please list any additional hazards that have previously affected your neighborhood or home. 
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5. The following hazards could potentially impact the City. Please mark the THREE (3) hazards that 

are of most concern to your neighborhood or home. 

a. Earthquakes 

b. Flooding 

c. Landslides 

d. Extreme heat 

e. Coastal erosion 

f. Tsunamis 

g. Subsidence 

h. Severe weather (high winds, hail, tornados, etc.) 

i. Exposure to hazardous materials 

Please list any additional hazards that present a threat to your neighborhood or home. 

 

6. The planning team is using various data sources to identify hazards in your community, however 

some of these data sources provide information on a city‐wide or regional scale. As a result, 

local hazards that affect specific neighborhoods or locations may not show up in these data 

sources. Are there any small‐scale issues, such as ponding at a certain intersection during rain, 

that you would like the planning team to consider?  

a. I am not aware of any local hazards 

b. I am aware of local hazards 

 If you are aware of such localized hazard situations, please provide as much detail as possible, including 

location and type of hazard. 

 

 

7. If you are a homeowner, do you have adequate homeowners insurance to cover the hazards 

that could impact your home? 

a. Yes, my insurance coverage should be adequate. 

b. No, my insurance coverage would not adequate. 

c. Unsure. 

d. I do not have an insurance policy. 

e. Not applicable; I rent my residence. 

8. If you rent your residence, do you have renters insurance that should adequately cover damage 

from hazards? 

a. Yes 

b. No 
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c. Unsure 

d. Not applicable; I own my residence. 

9. Do you have flood insurance for your home?  

a. Yes, I own my home and have flood insurance. 

b. Yes, I rent my home and have flood insurance. 

c. No, I do not have flood insurance. 

If you are interested in reviewing flood insurance options, please visit 

http://www.floodsmart.gov/floodsmart. 

10. Please note any additional hazard‐related insurance you have for your home or property. 

 

 

11. Have you done anything to your home to make it less vulnerable to earthquakes, floods, and 

other hazards? Do you plan to? 

a. Yes, I have taken action to make my home less vulnerable to hazards. 

b. I have not taken action to make my home less vulnerable to hazards, but do plan to. 

c. No, I have not and do not place to take action to make my home less vulnerable to hazards. 

 

12. If a severe hazard event occurred today such that all services were cut off from your home 

(power, gas, water, sewer) and you were unable to leave or access a store for 72 hours, which of 

these items do you have readily available? 

a. Potable water (3 gallons per 

person) 

b. Cooking and eating utensils 

c. Can opener 

d. Canned / nonperishable foods 

(ready to eat)  

e. Gas grill / camping stove 

f. Extra medications 

g. First aid kit / supplies 

h. Portable AM/FM radio (solar 

powered, hand crank, or batteries) 

i. Handheld "walkie‐talkie" radios 

(with batteries) 

j. Important family photos / 

documentation in a water‐ and 

fireproof container 

k. Extra clothes and shoes 

l. Blanket(s) / sleeping bag(s) 

m. Cash 
n. Flashlight (with batteries) 

o. Gasoline 

p. Telephone (with batteries) 

q. Pet supplies 

r. Secondary source of heat 

What else do you have in your emergency kit? 
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For more information on preparing an emergency kit, please visit: http://m.fema.gov/build‐a‐kit 

13. Are you familiar with the special needs of your neighbors in the event of a disaster situation 

(special needs may include limited mobility, severe medical conditions, memory impairments)? 

a. Yes 

b. No 

14. Are you a trained member of your Community Emergency Response Team (CERT)?  

a. Yes 

b. No, but I would like to learn more about CERT. 

c. No, I am not interested in the CERT program. 

For more information about CERT, please visit: www.citizencorps.gov/cert. 

Please share with us why you are a trained CERT member, or why you are not yet part of CERT. 

 

 

15. How can the City help you become more prepared for a disaster? (choose all that apply) 

a. Provide effective emergency notifications and communication. 

b. Provide training and education to residents and business owners on how to reduce future 

damage.  

c. Provide community outreach regarding emergency preparedness. 

d. Create awareness of special needs and vulnerable populations.   

e. Other (please specify) 

 

 

If you do NOT work in the City of Huntington Beach, please skip to question 19. 

16. What is the ZIP code of your workplace? 

17. Does your employer have a plan for disaster recovery in place? 

a. Yes 

b. No 

c. I don't know 

18. Does your employer have a workforce communications plan to implement following a disaster 

so they are able to contact you? 

a. Yes 

b. No 



City of Huntington Beach – Hazards Survey  

5 
 

III. Recommendations and Future Participation 

19. Please list any studies you are aware of conducted in the City or the region regarding the risk of 
future hazard events (e.g., mining impact studies, dam inundation analyses). 

 

 

20. Would you like to review and comment on the draft of the 2016 City of Huntington Beach 

Hazard Mitigation Plan? 

a. Yes; please notify me using my contact information in the next question. 

b. No 

21. If you would like to be notified of future opportunities to participate in hazard mitigation and 

resiliency planning, please provide your name and e‐mail address. If you do not have an e‐mail 

address, please provide your mailing address. 

Full Name:   

E‐Mail Address:   

Street Address:   

City, State, Zip:   

 

22. Please provide us with any additional comments/suggestions/questions that you have regarding 

your risk of future hazard events. 

 

 

Thank you for taking the time to complete this survey. If you have any questions, or if you know of other 

people/organizations that should be involved, please contact Aaron Pfannenstiel at 

apfannenstiel@mbakerintl.com. 
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City of Huntington Beach 
Local Hazard Mitigation Plan Data Collection 

1) GIS Data 

GIS layers for the following data will be needed for analyses and mapping: 

 City limits 

 Dam inundation zones 

 Fault zones 

 Flood zones (including 100‐year and 

500‐year floodplains) 

 Land use designations 

 Liquefaction zones  

 Location of hazardous materials 

facilities 

 Locations of critical facilities and assets 

 Other hazard risk zones 

 Streets and highways 

 Subsidence zones 

 Tsunami hazard zones 

Please provide GIS layers to apfannenstiel@mbakerintl.com. If the files are too large to email, contact 

Aaron Pfannenstiel at 909.918.2998 for access to our FTP site. Please feel free to provide any other data 

layers you would like us to include in the analysis or feel would be useful. 

2) Hazards 

The 2012 LHMP identifies the following hazards. 

 Coastal erosion 

 Dam failure 

 Earthquakes (including ground shaking 

and seismic‐related liquefaction) 

 Flooding 

 Hazardous materials 

 Subsidence 

 Terrorism 

 Tornadoes 

 Tsunamis 

 Windstorms 

If other hazards have appeared in the community since 2012 (e.g. drought or extreme heat), or if the 

definitions of the above hazards should be expanded, please list them or explain below. 

           

 

3) Critical Facilities and Assets 

The 2012 LHMP identifies the following 50 critical facilities: 

Facility Name  Address 

Banning library branch  9281 Banning Avenue 

Beach Maintenance Yard  8669 Edison Avenue 
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Facility Name  Address 

Central Library  7111 Talbert Avenue 

City Emergency Operations Center (EOC)  2000 Main Street 

City Hall  2000 Main Street 

City pool and gym  16th Street and Palm Avenue 

Downtown police substation  204 5th Street 

Dwyer Middle School  1502 Palm Avenue 

Edison Community Center  21377 Magnolia Street 

Edison High School  21400 Magnolia Street 

Fire training center  18301 Gothard Street 

Golden West College  15744 Goldenwest Street 

Helen Murphy library branch  15882 Graham Street 

Huntington Beach Elementary School District EOC  20451 Craimer Lane 

Huntington Beach High School  1905 Main Street 

Huntington Beach High School District EOC  10251 Yorktown Avenue 

Huntington Beach Hospital  17772 Beach Boulevard 

Main police station  2000 Main Street 

Main Street library branch  535 Main Street 

Marina High School  18971 Springdale Street 

Marine safety headquarters  103 Pacific Coast Highway 

Murdy Community Center  7000 Norma Street 

Oakview Center  17241 Oak Lane 

Oakview library branch  17241 Oak Lane 

Oakview police substation  17483 Beach Boulevard, Unit B 

Ocean View High School  17071 Gothard Street 

Ocean View School District EOC  17200 Pinehurst Lane 

Orange County Sanitation District Plant number 2  22212 Brookhurst Street 

Peck and Springdale Reservoir Complex  14561 Springdale Street 

Police heliport  18401 Gothard Street 

Public Works Don Kiser Corporate Yard  17371 Gothard Street 

Public Works park, tree, and landscape yard  17581 Gothard Street 

Rogers’ Senior Center  1706 Orange Avenue 

Social security office  2100 Main Street, Suite 260 

Sowers School  9300 Indianapolis Avenue 

Stacey Intermediate School  6311 Larchwood Drive 

State parks headquarters  21601 Pacific Coast Highway 

Station 1 (Gothard fire station)  18311 Gothard Street 

Station 2 (Murdy fire station)  16221 Gothard Street 

Station 3 (Bushard fire station)  19711 Bushard Street 
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Facility Name  Address 

Station 4 (Magnolia fire station)  21441 Magnolia Avenue 

Station 5 (Lake fire station)  530 Lake Street 

Station 6 (Edwards fire station)  18590 Edwards Street 

Station 7 (Warner fire station)  3831 Warner Avenue 

Station 8 (Heil fire station)  5891 Heil Avenue 

Talbert Middle School  9101 Brabham Drive 

US Post Office (Beach Center station)  316 Olive Avenue 

US Post Office (Ida Jean Haxton station)  9151 Atlanta Avenue 

US Post Office (Main office)  6771 Warner Avenue 

Water operations  19001 Huntington Street 

 

If any facilities should be added or removed, please explain. The City may wish to consider adding 

key non‐government facilities, such as hospitals. 

      

 

4) Recent Disasters 

In any of the recent disasters, were critical facilities damaged or destroyed? If so, please provide 

information below. 

Facility  Type of Disaster  Description of Damage 

     

     

     

     

     

     

     

     

5) Current Projects 

Discuss any large construction projects in the community that are under construction, approved, or 

otherwise planned. 
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MEETING 2: SEPTEMBER 14, 2016 

Materials Included: 

Presentation 

Sign-in sheet (filled out) 
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City of Huntington Beach
Local Hazard Mitigation Plan

Project Meeting #2



Meeting Objectives

Confirm hazard profiles and prioritization

Present hazard profiles and risk assessment

Confirm additional data needs



Hazard Profiles and Prioritization



Identified Hazards
 Coastal hazards
 Dam failure
 Drought
 Flood
 Geologic hazards
 Human-caused hazards
 Seismic hazards
 Severe weather

2/24/20174

Image:  Butch Kinerney/FEMA



Hazard Profiles

Hazard 
Profile

Description

Location and 
extent

Past events

Risk of future 
events

Climate 
change 

considerations
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Hazard Prioritization

Hazard 
priority

Chance of 
future 
events

Size of 
affected 

area

Severity  
of direct 
impacts

Severity 
of indirect 

impacts

2/24/20176



Hazard Prioritization

2/24/20177

Hazard Type Probability

Impact
Total 
Score

Hazard Planning 
ConsiderationLocation

Primary 
Impact

Secondary 
Impacts

Seismic Hazards 4 4 4 4 64.00 High

Drought 4 4 2 2 44.80 High

Coastal Hazards 3 3 3 4 39.00 Medium

Flood 3 3 3 3 36.00 Medium

Severe Weather 3 4 2 2 33.60 Medium

Human‐Caused 
Hazards

3 2 2 2 24.00 Medium

Geological 
Hazards

2 3 2 2 19.20 Medium

Dam Failure 1 4 4 4 16.00 Medium



Hazard Prioritization

High Priority

• Drought
• Seismic hazards

Medium Priority

• Coastal hazards
• Dam Failure
• Flood
• Geologic hazards
• Human-caused hazards
• Severe weather

2/24/20178



Coastal hazards
 Erosion, sea level rise, 

and tsunamis
 Erosion includes 

beaches and cliffs
 Hazard zones from 

tsunamis and sea level 
rise extend inland

 Risks made worse by 
sea level rise

2/24/20179



2/24/201710

Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Dam failure
 Risk from Prado Dam
 Dam only holds back 

water during flood 
events

 Risk reduction 
measures in place at 
Prado

 Dam failure could flood 
most of the city

2/24/201711

Image:  Bob McMillan/FEMA
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Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Drought
 Most of Huntington 

Beach’s water comes 
from local 
groundwater
• Resilient to drought
• At risk from long-term, 

severe events

 Likely to become 
worse with climate 
change

2/24/201713

Image:  Kevin Cotropassi



Floods
 Risk is greatest near 

Bolsa Chica and 
Huntington Harbour

 Intense storms from 
atmospheric rivers and 
El Niño

 Storm intensity likely 
to increase with 
climate change

2/24/201714

Image:  George Armstrong/FEMA



2/24/201715

Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Geologic hazards
 Landslides, methane-

containing soils, and 
subsidence

 Limited landslide risk 
along bluffs

 Methane risk in some 
neighborhoods

 Subsidence highest 
near SeaCliff

2/24/201716

Image:  Adam DuBrowa/FEMA



2/24/201717

Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant
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Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant
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Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Human-caused hazards
 Terrorism and 

hazardous material 
releases

 Terrorism risk is 
present, but unknown 
and unknowable

 Hazardous material 
risk highest in 
northwest and along 
Gothard corridor

2/24/201720

Image:  Will Henderson/FEMA



2/24/201721

Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Seismic hazards
 Fault rupture, ground 

shaking, and liquefaction
 Risk of fault rupture 

from Newport-Inglewood
 Several faults can cause 

large earthquakes
 Liquefaction risk highest 

near the coast

2/24/201722

Image:  Christopher Mardorf/FEMA



2/24/201723

Newport-
Inglewood

Palos Verdes

Elsinore

Whittier



2/24/201724

Newport-
Inglewood 
fault

Magnitude 
6.9 

11 miles 
from 
downtownHuntington 

Beach

Epicenter



2/24/201725

Newport-
Inglewood 
fault

Magnitude 
7.5 

89 miles 
from 
downtown

Huntington 
Beach

Epicenter



2/24/201726

Palos 
Verdes fault

Magnitude 
7.1 

17 miles 
from 
downtown

Huntington 
BeachEpicenter
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Whittier 
fault

Magnitude 
6.8 

21 miles 
from 
downtown

Huntington 
Beach

Epicenter



2/24/201728

Elsinore 
fault

Magnitude 
7.7 

125 miles 
from 
downtown

Huntington 
Beach

Epicenter
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Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Severe weather
 Tornados and 

windstorms
 Damage to City facilities 

has occurred before 
(Pier)

 Equally likely in all parts 
of the city

 Top reported wind speed 
of 93 mph

 Climate change effects 
are unknown

2/24/201730

Image:  George Armstrong/FEMA



Risk Assessment



Risk assessment

Risk 
assessment

Hazards

Affected 
areas

Critical 
facilities

Social 
vulnerabilities

2/24/201732



Critical facilities

 City-owned facilities that provide important 
services
• Public safety
• Water and wastewater
• Community centers and libraries
• Government administrative centers

 127 critical facilities

2/24/201733
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Huntington 
Harbour

Boeing Bella Terra/ 
Golden West

Central 
Park

Bolsa Chica

Downtown AES

OCSD 
Treatment 

Plant



Social vulnerability
 Evaluated criteria

• Household income
• Households in poverty
• Elderly households
• Educational attainment
• English fluency
• Disabilities

 Other considerations
• Immunocompromised 

persons
• Renters
• Socially isolated 

persons
• People without cars
• People in vulnerable 

industries

2/24/201735



Vulnerability Assessment: Coastal hazards

 31 critical facilities are 
at risk

 28 percent of Public 
Works facilities

 Edison Community 
Center

 Sunset Beach 
Community Building

 Persons in tsunami 
hazard zone not more 
socially vulnerable

 Large size of hazard 
zone creates 
evacuation challenges

2/24/201736



Vulnerability Assessment: Dam Failure
 80 facilities at risk
 Most at-risk facilities 

are Public Works sites
 5 of 7 fire stations at 

risk

 Persons in dam failure 
hazard zone not more 
socially vulnerable

 People with limited 
mobility or without a 
car face increased risk

2/24/201737



Vulnerability Assessment: Drought
 Equally severe across 

the community
 Can cause economic 

hardships for some 
businesses
• Plant nurseries
• Swimming pool 

services
• Water-intensive 

industries

2/24/201738

Image:  FEMA



Vulnerability Assessment: Flood
 48 facilities at risk

• 28 in 100-year flood 
zone

• 20 in 500-year flood 
zone

 3 fire stations at risk
 Lifeguard 

Headquarters in hazard 
zone

 Slightly higher poverty 
levels in 100-year flood 
zone

 More households with 
elderly or disabled 
members in 500-year 
flood zone

2/24/201739



Vulnerability Assessment: Geologic Hazards

 55 facilities in 
methane zones

 All Police facilities at 
risk

 Large number of Fire 
and Community 
Service facilities at 
risk

 No facility faces high 
subsidence risk

 No increased social 
vulnerability in hazard 
zones

 Lower-income persons 
in general are more 
vulnerable

2/24/201740



Vulnerability Assessment: Human-Caused 
Hazards

 51 facilities near at 
least 100 hazardous 
material sites

 Majority of Fire, 
Library, and Police 
facilities at risk

 People in hazardous 
material release zones 
highly vulnerable
• Lower income
• Limited English skills
• Lower education levels

 No known social 
vulnerability for 
terrorism

2/24/201741



Vulnerability Assessment: Seismic Hazards

 4 facilities in proximity 
to fault rupture hazard 
zone
• All are Public Works sites

 94 critical facilities face 
at least Medium 
liquefaction risk
• 84 percent of Public 

Works sites
• Majority of Fire and 

Community Service sites

 No increased social 
vulnerability in seismic 
hazard zones

 Lower income persons 
more likely to live in 
vulnerable housing

2/24/201742



Vulnerability Assessment: Severe Weather

 No individual critical 
facilities at risk, 
although all may face 
damages

 No specific social 
vulnerability

 Lower-income persons 
more likely to live in 
homes with structural 
weaknesses

2/24/201743

Image:  Liz Roll/FEMA



Next Steps



Questions/Comments?
Aaron Pfannenstiel

apfannenstiel@mbakerintl.com
909-918-2998



There is no content on this page. 
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MEETING 3: NOVEMBER 29, 2016 

Materials Included: 

Draft mitigation measure sheet with edits 

Sign-in sheet (filled out) 
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APPENDIX C 
 

LOCAL HAZARD MITIGATION PLAN SURVEY RESULTS 
 

 

LOCAL HAZARD MITIGATION PLAN 

CITY OF HUNTINGTON BEACH 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Personal information, including names, email addresses, phone numbers, and street addresses have 
been redacted. 



4.78% 13

12.13% 33

16.18% 44

23.53% 64

41.54% 113

1.84% 5

Q1 Please indicate your age range
Answered: 272 Skipped: 2

Total 272

18 to 29

30 to 39

40 to 49

50 to 59

60 or over

Decline to
state

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

18 to 29

30 to 39

40 to 49

50 to 59

60 or over

Decline to state
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58.24% 159

39.93% 109

0.00% 0

1.83% 5

Q2 Please indicate your gender
Answered: 273 Skipped: 1

Total 273

Female

Male

Other

Decline to
state

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Female

Male

Other

Decline to state
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72.16% 197

2.93% 8

22.34% 61

2.56% 7

Q3 Please indicate whether you live or work
in the City of Huntington Beac

Answered: 273 Skipped: 1

Total 273

I live in the
City of...

I work in the
City of...

I live and
work in the...

Neither apply
to me, but I...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

I live in the City of Huntington Beach

I work in the City of Huntington Beach

I live and work in the City of Huntington Beach

Neither apply to me, but I am interested in what happens in the City
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2.21% 6

8.12% 22

8.86% 24

22.51% 61

58.30% 158

Q4 How long have you lived and/or worked
in Huntington Beach (if both, choose the

longer of the two)?
Answered: 271 Skipped: 3

Total 271

Less than 1
year

1 to 4 years

5 to 9 years

10 to 19 years

20 years or
more

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Less than 1 year

1 to 4 years

5 to 9 years

10 to 19 years

20 years or more
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Q5 Information on the impact of and how to
prepare for a natural disaster can be

disseminated to the public in various ways.
Of the methods described below, which

would be the most effective in helping you
make your home safer and better able to
withstand the impact of natural hazard

events? Please rank on a scale of 1-5, with 1
being "least effective" and 5 being "most

effective".
Answered: 227 Skipped: 47

Newspaper

Informational
brochures

TV

Radio

Public meetings

Workshops

Schools

Public events
(Flood...

Internet

Chamber of
Commerce

Religious or
community group

Public library

Books

0 1 2 3 4 5 6 7 8 9 10

5 / 43

2016 City of Huntington Beach Hazard Mitigation Plan Survey SurveyMonkey



44.91%
97

14.81%
32

12.50%
27

25.00%
54

2.78%
6

 
216

 
2.26

7.24%
16

7.69%
17

23.98%
53

43.89%
97

17.19%
38

 
221

 
3.56

7.34%
16

6.88%
15

21.56%
47

43.58%
95

20.64%
45

 
218

 
3.63

12.44%
27

15.67%
34

23.50%
51

36.41%
79

11.98%
26

 
217

 
3.20

9.63%
21

12.84%
28

26.15%
57

39.45%
86

11.93%
26

 
218

 
3.31

9.22%
20

9.68%
21

24.42%
53

38.25%
83

18.43%
40

 
217

 
3.47

8.88%
19

6.07%
13

27.10%
58

44.86%
96

13.08%
28

 
214

 
3.47

6.33%
14

2.71%
6

15.84%
35

55.20%
122

19.91%
44

 
221

 
3.80

1.33%
3

0.44%
1

5.33%
12

28.44%
64

64.44%
145

 
225

 
4.54

20.83%
45

18.52%
40

43.98%
95

14.81%
32

1.85%
4

 
216

 
2.58

17.73%
39

15.45%
34

30.91%
68

29.09%
64

6.82%
15

 
220

 
2.92

17.43%
38

15.60%
34

34.86%
76

27.98%
61

4.13%
9

 
218

 
2.86

24.19%
52

18.14%
39

36.28%
78

16.74%
36

4.65%
10

 
215

 
2.60

# Other (please specify) Date

1 I am way past the age of being involved. So any information to my house is where I would be able to act on any
suggestions.

9/2/2016 10:54 AM

2 Text, emails, phone calls (like reverse 911 calls & those messages like OC Alerts 8/31/2016 9:25 PM

3 E-mail 8/31/2016 8:20 PM

4 Information regularly in utility bills. Everyone gets them whereas everything is iffy 8/31/2016 5:47 PM

5 The government picks on its people in the streets 8/31/2016 1:24 PM

6 8/31/2016 10:28 AM

7 Social forums, FB and Nextdoor for example. 8/31/2016 9:37 AM

8 Just make sure my house is well kept and that my insurances are up to date 8/27/2016 11:17 AM

9 social media 8/26/2016 1:37 PM

10 Smaller groups engaging our immediate neighbors. Needs on north end may be different than the south end. 8/26/2016 6:00 AM

11 Live in SEHB thus we are disenfranchised Rumoff from AES and the No Tell Motel will flood the aras as AES wants to
build a 50 foot retaining wall .

8/24/2016 3:16 PM

12 Social media 8/24/2016 2:14 PM

13 HB CERT events 8/24/2016 9:20 AM

14 I've got a busy life, so attending events is not easy for me. If you do events and can record them and make them
available online for people who can't attend, that would be ideal.

8/24/2016 6:09 AM

 1 (least
effective)

2 (not
effective)

3 (neither effective or
ineffective)

4
(effective)

5 (most
effective)

Total Weighted
Average

Newspaper

Informational brochures

TV

Radio

Public meetings

Workshops

Schools

Public events (Flood Awareness Week,
Great Shakeout, etc.)

Internet

Chamber of Commerce

Religious or community group

Public library

Books
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15 Email should be cost effective. SCE recently sent email regarding a power outage next Monday. 8/23/2016 8:07 PM

16 Social media is the only way to reach the masses 8/23/2016 6:46 PM

17 Communication in our HOA newsletter. 8/23/2016 3:31 PM

18 Aging community isn't part of the new "digital millennials" group. Newspapers, brochures still best. 8/23/2016 1:58 PM
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Q6 How concerned are you personally
about the following hazards affecting your

community?
Answered: 229 Skipped: 45

1.75%
4

10.53%
24

27.63%
63

32.02%
73

28.07%
64

 
228

 
3.74

13.45%
30

30.49%
68

28.25%
63

17.94%
40

9.87%
22

 
223

 
2.80

76.92%
170

9.95%
22

9.50%
21

1.36%
3

2.26%
5

 
221

 
1.42

23.87%
53

25.23%
56

25.23%
56

16.67%
37

9.01%
20

 
222

 
2.62

12.50%
28

24.11%
54

32.59%
73

17.41%
39

13.39%
30

 
224

 
2.95

27.70%
59

23.47%
50

33.33%
71

10.80%
23

4.69%
10

 
213

 
2.41

26.34%
59

23.66%
53

28.13%
63

11.61%
26

10.27%
23

 
224

 
2.56

14.60%
33

22.12%
50

27.88%
63

19.47%
44

15.93%
36

 
226

 
3.00

Earthquakes

Floods

Landslides

Coastal erosion

Tsunamis

Subsidence

Severe weather
(high winds,...

Exposure to
hazardous...

0 1 2 3 4 5 6 7 8 9 10

 Not
concerned

Somewhat
concerned

Concerned Very
concerned

Extremely
considered

Total Weighted
Average

Earthquakes

Floods

Landslides

Coastal erosion

Tsunamis

Subsidence

Severe weather (high winds, hail,
tornadoes, etc

Exposure to hazardous materials
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20.18% 46

79.82% 182

Q7 Have you been impacted by a hazard in
your current residence?

Answered: 228 Skipped: 46

Total 228

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No
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56.52% 26

34.78% 16

0.00% 0

0.00% 0

2.17% 1

8.70% 4

30.43% 14

26.09% 12

Q8 If you answered yes to the previous
question, please select the type of

hazard that you have been impacted by
(select all that apply).

Answered: 46 Skipped: 228

Total Respondents: 46  

# Please list any additional hazards that have previously impacted your neighborhood or home. Date

1 buried metal pipes a few inches underground under poured cement under patio and garage floor, now decaying and
expanding

11/16/2016 11:35 AM

2 I live near the Rainbow facility, the toxic smell is horrible. 9/25/2016 11:03 AM

Earthquakes

Flooding

Landslides

Coastal erosion

Tsunamis

Subsidence

Severe weather
(high winds,...

Exposure to
hazardous...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Earthquakes

Flooding

Landslides

Coastal erosion

Tsunamis

Subsidence

Severe weather (high winds, hail, tornadoes, etc.)

Exposure to hazardous materials
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3 Gas fumes that are releasedi into the air from somewhere in HB a few times a year that make me physically sick 9/21/2016 5:20 PM

4 HOUSE FIRE 9/5/2016 6:37 PM

5 I have lived in HB for over 40 years to me it is next to Paradise. I know of No hazard that has impacted this area of HB.
Maybe flooding over 30 years ago with a month long Rain.

9/2/2016 10:54 AM

6 mold 9/1/2016 6:11 AM

7 Odor allegedly from offshore oil rigs. City needs to officially address the smell & odor with testing to prove it isn't from
drilling on local soil like at the wetlands, or a leak from a natural gas line.

8/31/2016 9:25 PM

8 trees falling across the roadway 8/31/2016 12:47 PM

9 Very minimal 8/31/2016 11:40 AM

10 ASCON 8/31/2016 10:55 AM

11 Live over old oil wells 8/31/2016 9:37 AM

12 downtown street people who threaten, and damage property, theft of property on lawn and alleyway, intrusion into
back yard due to street people (homeless, young adults roaming, people sleeping in cars who use landscaping areas
for toilet and use water).

8/31/2016 9:26 AM

13 Has not but fire is not on the list 8/30/2016 2:53 PM

14 Run off from th ASCON Dump. 8/24/2016 3:16 PM

15 used syringes, urine-filled bottles, used condoms and human waste left on streets and yards by people walking
through downtown residential streets on the way to and from downtown bars

8/24/2016 9:03 AM

16 I'd like to know more about our water system, sometimes they "flush out" the system? Sometimes the water is
brown...other times it smells strongly of chlorine. How about a psa or post on the community forums about this?

8/23/2016 11:25 PM

17 I live across the street from OCSD, downwind from AES plant, recreate near the Magnolia/Hamilton site and suffer
from respiratory ailments for over 40 years. Moved here in 1972.

8/23/2016 3:58 PM

18 Neighbor using toxic substances working on old cars. Nearby gas station with a leak 8/23/2016 2:21 PM
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61.64% 135

38.36% 84

Q9 The planning team is using various data
sources to identify hazards in your

community; however, some of these data
sources provide information at a city-wide
or regional scale. As a result, local hazards

that affect specific neighborhoods or
locations may not show up in these data

sources. Are there any small-scale issues,
such as flooding at a certain intersection

during rain, that you would like the planning
team to consider?

Answered: 219 Skipped: 55

Total 219

# If you are aware of such localized hazard situations, please provide as much detail as possible, including
location and type of hazard.

Date

1 under train bridge on Ellis between Beach Blvd and Gothard. Assumed storm drains plugged due to heavy rains
sometime in 1992-1993.

11/16/2016 11:35 AM

2 There is a section of metal fencing on the promenade near Goldenwest that has rotted to a sharp point. If a bicyclist
falls near this spot they will be impaled. It is a tragedy waiting to happen.

10/28/2016 10:23 AM

3 Water drainage after small amounts of rain floods up over curbs on both sides of street, sidewalk conditions require
seniors and handicapped to walk in the street

10/27/2016 9:22 PM

4 Flooding on Slater Avenue west of Golden West Street 10/10/2016 10:47 AM

5 Poor drainage during rain 9/25/2016 11:03 AM

6 The large gasoline or gas storage tanks on Talbert are a hazard concern to me - trucks flow nonstop down talbert day
and night from that facility. I worry about the adequacy of security and seismic/subsidence safety.

9/21/2016 5:20 PM

7 Flood, we have a requirement to carry flood insurance with our residence. 9/21/2016 11:11 AM

8 PCH in Sunset Beach 9/16/2016 9:40 AM

I am not aware
of any local...

I am aware of
local hazards

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

I am not aware of any local hazards

I am aware of local hazards
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9 Flooding at intersections back in the day when we actually got rain. 9/8/2016 4:16 PM

10 Locally, we need the ASCON Hazardous waste site cleaned up so that in a major earthquake or Tsunamis we don't
have the disaster complicated by this site. I live on high liquefaction land.

9/8/2016 9:33 AM

11 Natural Gas pipes feeding power plant Ascon dump site 9/2/2016 10:25 PM

12 6021/6022 Shelly Drive is the primary drain point for the Bolsa Park housing tract. Continuous days of heavy rain result
in adjacent flood channel's filling and street-side drain backing up: insufficient outflow.

9/1/2016 8:24 AM

13 I am only concerned about flooding when heavy rain is expected but it really hasn't rained much. I felt the city was
prepared for this year's El Niño. at the same time, the storms and flooding weren't nearly as bad as the time it rained
in 2008 or 2009. my phone/internet line went out that year.

9/1/2016 12:06 AM

14 Odors at intersection of Goldenwest/Slater. Possible flooding issue at drain on Jepsen Circle (at walkway into school
property), not clear if drain is on city property.

8/31/2016 9:25 PM

15 Dumb previous commisioners planning. Traffic hazards and decrease on the quality of life. 8/31/2016 8:20 PM

16 Heil next to St. Bonaventure church. 8/31/2016 8:12 PM

17 In past flooding at corner area of melody ln and scenario dr. Also the flood channel along edinger to ocean crested 35-
40 yrs ago conditions were right with high tide and extreme rain.

8/31/2016 5:47 PM

18 Sewage treatment plant, Edison power plant, nesi hazardous waste site 8/31/2016 4:28 PM

19 Floods from lake on Mc Fadden and Goldenwest 8/31/2016 4:25 PM

20 flooding along the coast 8/31/2016 12:47 PM

21 During most rain events there is flooding on Newman Ave on the East side of the Beach Blvd intersection. 8/31/2016 12:29 PM

22 Brookhurst between banning and Hamilton floods Easily 8/31/2016 10:49 AM

23 Drain on Nordina Dr/Forbes Lane that drains to the flood channel behind Marine View Jr. High School. Plant growth
blocking drain opening to flood channel. Heavy rain could cause flooding in neighborhood due to blocked drain.

8/31/2016 10:18 AM

24 At are Mobile home park Rancho Del Rey, We flood at extreme high tides and I worry about that when a rain storm
happens at the same time.

8/31/2016 9:38 AM

25 11th & Palm often floods 8/31/2016 9:37 AM

26 Locations of underground pipelines that distribute hazardous materials I.e. Petroleum, crude oil, natural gas, etc 8/31/2016 9:29 AM

27 drainage area that back ups with medium rain fall - flooding street. Should be cleaning every 90 days. 8/31/2016 9:26 AM

28 harbour area flooding 8/30/2016 4:11 PM

29 Pacific coast highway and seapoint avenue always seems to flood. Also weather can affect the utilities which causes
problems..ie: like when the electricity goes out

8/30/2016 2:53 PM

30 Our home is in a flood plain of the Santa Ana River, we are on / near the Newport Inglewood Earthquake fault zone,
high pressure natural gas lines and petroleum transportation pipelines are 1/8 mile away from our home, we are in a
liquefaction zone.

8/29/2016 7:31 PM

31 Huntington Beach recycling off of Warner 8/26/2016 11:19 PM

32 Brookhurst near Kamuela used to flood alot 8/26/2016 2:45 PM

33 dog beach erosion, likihood of death to children on edge and in manmade caves 8/26/2016 1:37 PM

34 Gas storage facility at Talbert and Gothard, Protected only by a chain link fence. I have seen people stop on Talbert
and take photos of this location in the early morning hours. I have reported it

8/26/2016 11:11 AM

35 Proximity of my home to the Newport / Inglewood fault line. Proximity of my home to the weapons base, storage, and
Boeing.

8/26/2016 6:00 AM

36 About 30 years ago both of the drainage channels on either side of us failed and out neighborhood was flooded with 1
to 2 feet of water during a storm and high tide. Although the drainage channels have been much improved it is still a
concern with higher water levels.

8/25/2016 9:37 AM

37 Mobile Home Park located between Yorktown and Garfield on Brookhurst St. always has a potential for flooding in their
park.

8/25/2016 2:08 AM

38 Lived here for 40 years and the ASCON Dump will be here another 40 yrs. SEHB is the arm pit of HB and we get
nothing.

8/24/2016 3:16 PM
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39 Localized flooding in the Talbert/Goldenwest area. 8/24/2016 2:14 PM

40 Lots of water on North side of the street, Friesland Drive, between Marken and Rotterdam with constant rain. 8/24/2016 1:19 PM

41 Inglewood fault line, flooding from Wintersburg channel. Tsunami through Bolsa Chic 8/24/2016 12:16 PM

42 Once during a rain storm many years ago, my neighborhood had street flooding to the extent that neighbors were
riding jet skis/wave runners and small boats were motoring down my street and at the nearest neighborhood
intersection by my home, the water came within 2 feet of my driveway.

8/24/2016 11:28 AM

43 DO1 and DO2 flood control channels 8/24/2016 9:14 AM

44 See comments above 8/24/2016 9:03 AM

45 Newport Inglewood fault is about 300 feet south of our home on Trinidad island. 8/24/2016 8:50 AM

46 We live in a tsunami zone 8/24/2016 7:16 AM

47 Not sure if this applies to this but the hand railings at PCH & 17th street leading to the beach have eroded very badly
leaving rusted gaping holes on them. This is a potential hazard to any resident or visitor holding onto the railings while
going up/down the stairs. More than likely it has affected other railings along our beach entrances.

8/24/2016 5:58 AM

48 One side of Chapparal Lane is always badly flooded when there is heavy rainfall. 8/23/2016 10:40 PM

49 Traffic light settings are not conducive to easy exit from neighborhoods. Not enough police/emergency personnel
available in a major event.

8/23/2016 9:48 PM

50 Monroe and Terry - Flooding during light rain. Terry is on street replacement list but that intersection floods pretty
quickly.

8/23/2016 9:08 PM

51 The Wintersburg channel, since the supposed flood work, now has long periods of algae growth that never happened
before. @Warner to Graham.

8/23/2016 8:56 PM

52 Lack of ways in and out of Seacliff area 8/23/2016 8:34 PM

53 Hazardous waste/materials, flooding, tsunami, waterspouts, liquefaction 8/23/2016 7:35 PM

54 SNA river flooding, liquefaction Brookhurst & Hamilton 8/23/2016 6:46 PM

55 In Huntington Beach, on Shield Street (near Edwards St) one of our very few water drain, has a small tree growing out
of the water drain. This means 1) the drain has dirt which the small tree is growing in. 2) will block any water that will
try to go down down the street during flooding.

8/23/2016 6:42 PM

56 Aescon Nesi toxic site, proposed desalinization plant 8/23/2016 5:36 PM

57 Living in the harbor/sunset beach area I am concerned about subsidence, liquefaction and flooding at high tides. I live
at the intersection of PCH and Admiralty and it floods frequently when rain and high tides converge.

8/23/2016 5:15 PM

58 Wind with the trees we have 8/23/2016 4:50 PM

59 By Greer Park on McFadden and west of Goldenwest 8/23/2016 4:32 PM

60 OCSD, AES, hazardous dump site on Magnolia/Hamilton. Breathing in vapors for over 40 years. 8/23/2016 3:58 PM

61 Flooding, Tsunami 8/23/2016 3:54 PM

62 Southern part of Chapparal Lane CA92649. Water drainage not fast enough and get piled up. 8/23/2016 2:48 PM

63 Flooding along Edwards below Bolsa and plumbing leaks along Goldenwest across from Jons Market 8/23/2016 2:21 PM

64 Several intersections along Heil flood during hard rain 8/23/2016 1:58 PM

65 Rogers frequently floods with heavy rain. Rogers/Remington Ln intersection significant flooding during rain. 8/23/2016 1:58 PM

66 Wintersburg Channel breaking/overflowing, pumping stations going off line during rain event, 8/23/2016 1:56 PM

67 I live in the tsunami zone. And I live very close to the Seal Beach Naval Weapons Depot - so yea, I'm aware of the
potential hazard that could cause.

8/23/2016 1:39 PM
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10.85% 23

7.08% 15

3.77% 8

78.30% 166

Q10 If you rent your residence, do you have
renters insurance that should adequately

cover damage from hazards?
Answered: 212 Skipped: 62

Total 212

Yes

No

Unsure

Not
applicable; ...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

Unsure

Not applicable; I own my residence.
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32.14% 72

4.46% 10

63.39% 142

Q11 Do you have earthquake insurance for
your home?

Answered: 224 Skipped: 50

Total 224

Yes, I own my
home and hav...

Yes, I rent my
home and hav...

No, I do not
have earthqu...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes, I own my home and have earthquake insurance.

Yes, I rent my home and have earthquake insurance.

No, I do not have earthquake insurance.
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27.95% 64

4.37% 10

67.69% 155

Q12 Do you have flood insurance for your
home?

Answered: 229 Skipped: 45

Total 229

Yes, I own my
home and hav...

Yes, I rent my
home and hav...

No, I do not
have flood...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes, I own my home and have flood insurance.

Yes, I rent my home and have flood insurance.

No, I do not have flood insurance.

17 / 43

2016 City of Huntington Beach Hazard Mitigation Plan Survey SurveyMonkey



40.71% 92

59.29% 134

Q13 Did you consider the possible
occurrence of a natural hazard when you

moved in or purchased your home?
Answered: 226 Skipped: 48

Total 226

Yes, I
researched t...

No, I did not
research the...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes, I researched the hazards before moving in.

No, I did not research the hazards before moving in.
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58.56% 130

19.82% 44

21.62% 48

Q14 Have you done anything to your home
to make it less vulnerable to earthquakes,

floods, and other hazards? Do you plan to?
Answered: 222 Skipped: 52

Total 222

Yes, I have
taken action...

I have not
taken action...

No, I have not
and do not p...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes, I have taken action to make my home less vulnerable to hazards.

I have not taken action to make my home less vulnerable to hazards, but do plan to.

No, I have not and do not plan to take action to make my home less vulnerable to hazards.

19 / 43

2016 City of Huntington Beach Hazard Mitigation Plan Survey SurveyMonkey



Q15 What steps, if any, have you or
someone else in your household taken to

prepare for a natural disaster (check all that
apply)?

Answered: 222 Skipped: 52

Have a
sufficient...

Have a
sufficient...

Have extra
medication

Have a first
aid...

Have a
portable AM/...

Have a solar
or hand-cran...

Have important
family photo...

Prepared a
grab and go...

Have outdoor
living...

Have a
sufficient...

Have a
sufficient...

Have a
telephone (w...

Have ample pet
supplies

Have a fire
extinguisher

Developed a
family...

Know how to
shut off...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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70.27% 156

67.57% 150

48.65% 108

81.53% 181

67.57% 150

28.83% 64

23.42% 52

37.84% 84

53.15% 118

38.29% 85

24.32% 54

44.14% 98

38.29% 85

74.77% 166

28.83% 64

75.68% 168

Total Respondents: 222  

# What else do you have in your emergency kit? Date

1 insurance info 11/16/2016 11:35 AM

2 clothing 9/25/2016 11:03 AM

3 Clothing ....but my elderly mother has moved in and this makes me realized i'm not prepared enough for her! thank
you.

9/21/2016 5:20 PM

4 This was a reminder to replenish everything including the old fire extinguisher. 9/8/2016 9:33 AM

5 HAM RADIO AND SUPPLIES 9/5/2016 6:37 PM

6 Generator 9/2/2016 10:25 PM

7 flashlight. 9/1/2016 12:06 AM

8 An axe 8/31/2016 7:14 PM

9 yeah 8/31/2016 1:24 PM

10 Firearm 8/31/2016 12:29 PM

11 Solar Blanket, a little non perishable food, spare glasses 8/31/2016 10:49 AM

12 Phone numbers of people who live outside the area, and also outside the country. 8/31/2016 10:27 AM

13 Clothes, sleeping bags, change for calls, other useful tools like duct tape and such 8/31/2016 9:55 AM

14 Portable generator, lights, kayak 8/31/2016 9:29 AM

15 Have installed earthquake shutdown on gas meter 8/31/2016 9:26 AM

16 Portable generator that will supply the house through a transfer switch and electrical panel. I have firearms to be used
for home defense.

8/29/2016 7:31 PM

Answer Choices Responses

Have a sufficient supply of potable water (3 gallons per person)

Have a sufficient supply of nonperishable foods

Have extra medication

Have a first aid kit/supplies

Have a portable AM/FM radio (solar powered, hand crank, or batteries)

Have a solar or hand-cranked phone charger

Have important family photos / documentation in a water- and fireproof container

Prepared a grab and go back

Have outdoor living equipment

Have a sufficient amount of cash

Have a sufficient supply of fuel

Have a telephone (with batteries)

Have ample pet supplies

Have a fire extinguisher

Developed a family reunification plan

Know how to shut off utilities
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17 Pet photos and shot records. Change of clothes and tennis shoes in a separate storage container in my back yard.
Gas generator

8/26/2016 11:11 AM

18 Water purification tablets 8/26/2016 6:00 AM

19 Have a small supply of sand bags. 8/24/2016 3:16 PM

20 Kit in each vehicle 8/24/2016 2:14 PM

21 Buttons not responding above 8/24/2016 1:16 PM

22 I am in the process of updating my emergency supplies trashcan/bin 8/24/2016 11:28 AM

23 first aid kit, blanket, rain gear, flash light, CB Radio, HAM Radio, 8/24/2016 9:21 AM

24 Ham radio 8/24/2016 9:21 AM

25 Change of clothing 8/24/2016 8:50 AM

26 Blankets 8/24/2016 6:55 AM

27 Tools, various size trash bags, hard hat, knee pads, gloves, crossword puzzle, bible,snacks...other kits ready to go
include cooking supplies and toiletries.

8/24/2016 5:58 AM

28 Firearms, gas mask. Have configured my solar array to be able to Island from the SCE grid to produce power that cuts
off power. Looking into portable wind turbine.

8/23/2016 9:08 PM

29 Port-a-potty! Phones charge in car with the right adapter. We are considering a small solar panel with battery --
CostCo had a display for $1300.

8/23/2016 8:07 PM

30 Vegetable / Fruit Seeds, basic camp supplies, water filtration, fuel savers, batteries, etc 8/23/2016 7:59 PM

31 Solar generator and solar panels with accompanying devices 8/23/2016 7:35 PM

32 I keep my truck filled with gas, self defense is a concern I am considering a firearm as I get older 8/23/2016 6:46 PM

33 Wheel chair, and 3 walkers for elderly self 8/23/2016 6:42 PM

34 Not in emergency kit but have put some of our stored belongings in plastic bins with lids and placed on plastic shelves
about 4 inches above the concrete floor of our storage under the house.

8/23/2016 5:15 PM

35 Clothing, playing cards 8/23/2016 3:31 PM

36 tools for removing debris, flood control supplies for my home, collapsible ladder, landline and analog phone 8/23/2016 2:39 PM

37 An entire command post, first aid station, and rudimentary shelter in a 4 by 8 trailer in my garage, ready to go 8/23/2016 2:21 PM

38 earthquake kit which has supplies for 3 days 8/23/2016 1:39 PM
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42.29% 96

57.71% 131

Q16 Are you familiar with the special needs
of your neighbors in the event of a disaster
situation (special needs may include limited

mobility, severe medical conditions,
memory impairments)?

Answered: 227 Skipped: 47

Total 227

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No
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27.23% 61

25.00% 56

47.77% 107

Q17 Are you a trained member of your
Community Emergency Response Team

(CERT)?
Answered: 224 Skipped: 50

Total 224

# Please share with us why you are a trained CERT member or why you are not yet part of CERT. Date

1 The classes fill up too fast and they are not held often enough. 10/28/2016 10:23 AM

2 Years ago I volunteered my time to CERT but I have not been involved in a long time 9/21/2016 5:20 PM

3 physical disabilities would limit my effectiveness; however I would step up to help neighbors where ever I could be
useful.

9/8/2016 9:33 AM

4 TO BE ABLE TO PARTICIPATE IN HELPING NEIGHBORHOOD, IF POSSIBLE. 9/5/2016 6:37 PM

5 Truthfully, I'm not a part of it because I haven't heard much about it. 8/31/2016 7:14 PM

6 Trained years back but now doing start where you stand. Trained in cpr and first aid. 8/31/2016 5:47 PM

7 Did the training so I could be proactive in an emergency. 8/31/2016 1:34 PM

8 will get more info on this. Thanks for the link! 8/31/2016 12:47 PM

9 I did not know about its availability 8/31/2016 10:49 AM

10 I wanted to help the residents of the city I grew up in. 8/31/2016 10:19 AM

11 I have ALS 8/31/2016 9:38 AM

12 I have never heard of it 8/31/2016 9:36 AM

13 Full time caregiver to disabled husband. No time for additional responsibilities. 8/31/2016 9:26 AM

14 I'm interested in preparedness 8/30/2016 4:58 PM

15 to be prepared for an emergency at home and at work as a civil servant at the school district 8/30/2016 4:11 PM

Yes

No, but I
would like t...

No, I am not
interested i...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No, but I would like to learn more about CERT.

No, I am not interested in being a trained CERT member.
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16 Wanted to be more prepared 8/30/2016 2:53 PM

17 I am a retired CERT instructor and emergency preparedness coordinator. 8/29/2016 7:31 PM

18 I did my training in Huntington Beach, because that is where I learned about all of this 8/27/2016 11:17 AM

19 to help the community. I take care of my elderly parents and work full time. Do not have extra time. 8/26/2016 2:59 PM

20 survival & community assistance to others 8/26/2016 1:37 PM

21 I joined Cert because my family has always had a member serving. From the early days of the 1900's as a coal miner
trained for first aid by the red cross

8/26/2016 11:11 AM

22 I'm a trained CPR/First Aid responder and instructor 8/25/2016 8:17 PM

23 To help my neighbors and my community when disaster strikes. 8/25/2016 2:08 AM

24 The decision was made for the purpose of the learning skills & training to assist to prepare my community & ability to
respond when assistance needed

8/24/2016 6:28 PM

25 Training schedule is difficult to fit into 8-6 job. 8/24/2016 2:14 PM

26 Member HB RACES 8/24/2016 12:16 PM

27 HBRACES Member 8/24/2016 10:30 AM

28 I am in RACES 8/24/2016 9:21 AM

29 Member of RACES 8/24/2016 8:50 AM

30 Do not really know much about it 8/24/2016 7:16 AM

31 My husband is a former sherif deputy and EMT. 8/24/2016 6:09 AM

32 To know how to prepare my family for disasters 8/23/2016 10:40 PM

33 My age 8/23/2016 9:48 PM

34 Current Fire Battalion Chief with appropriate skill set similar to CERT if needed 8/23/2016 9:15 PM

35 I was a trained EMT for quite some time and when I went to focus on CERT it was really focused on retired people
and not necessarily a younger group who could support the less mobile people.

8/23/2016 9:08 PM

36 I am disabled and would not be able to help others 8/23/2016 7:35 PM

37 CERT has been a great learning experiences and is very rewarding, I smiled for a week after delivering sandbags in el
Nino prep

8/23/2016 6:46 PM

38 I taught emergency ham radio classes for Huntington Beach CERT for 14 years 8/23/2016 6:42 PM

39 I was trained as a government employee at my previous job and feel I know enough to help my own family then assist
others.

8/23/2016 5:24 PM

40 Earthquake prepardedness 8/23/2016 4:32 PM

41 After the tsunami warning from Japan I realized I needed to know and be prepared so I joined CERT. It has been life
changing.

8/23/2016 3:48 PM

42 Classes haven't fit into my schedule yet. 8/23/2016 3:31 PM

43 Improve knowledge about preparation for and surviving a disaster 8/23/2016 1:58 PM
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86.94% 193

64.86% 144

68.47% 152

50.90% 113

Q18 How can the City help you become
more prepared for a disaster? (choose all

that apply)
Answered: 222 Skipped: 52

Total Respondents: 222  

# Other (please specify) Date

1 Properly staff police and fire. No where are police and fire needed more than in an emergency. 9/21/2016 1:17 PM

2 Have community meetings at local schools for more residents to attend. Encourage Neighborhood Watch style groups
for communication purposes.

8/31/2016 9:25 PM

3 Definitely use neighborhood watch model. Encourage neighbors to look out for one another. Especially aged the
impaired and children. Also pets.

8/31/2016 5:47 PM

4 Booklets of emergency evacuation routes and the City's plan of action. 8/31/2016 2:20 PM

5 Do these trainings in after work hrs 8/31/2016 10:49 AM

6 Organize first responders that live in HB but work for other cities/counties 8/31/2016 9:29 AM

7 Do not hear the fist friday tsunami siren any more? what happened? 8/31/2016 9:26 AM

8 HBFD and CERT are doing most of this now. 8/25/2016 9:37 AM

9 Do the same things you do for Huntington harbor and Sea Cliffs for SEHB. We are nothing more than a step child and
treated like 2nd class citizens.

8/24/2016 3:16 PM

Provide
effective...

Provide
training and...

Provide
community...

Create
awareness of...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Provide effective emergency notifications and communication.

Provide training and education to residents and business owners on how to reduce future damage.

Provide community outreach regarding emergency preparedness.

Create awareness of special needs and vulnerable populations. 
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10 Buttons not working above 8/24/2016 1:16 PM

11 Please put more info in the monthly water bills, checklists for emergency supplies, workshops, etc 8/24/2016 11:28 AM

12 Once in a great while I get a text about an ever hence situation. Even if they don't really apply to me, I'm glad to know
that the system works and my number is on the list.

8/23/2016 11:25 PM

13 Senior Citizens call out used to be done by CERT, with the list of Single living Seniors, and help from the Senior
Center and Council on Aging. Bring back the HELP and OKAY signs that Citizens used to put in their front house
windows, to communicate with your neighbors during a disaster.

8/23/2016 6:42 PM

14 Wife and I are Ham radio operators and members of HB CERT. I am a member of HB HACES 8/23/2016 3:26 PM

15 The City of Huntington Beach offers all four of the above 8/23/2016 2:39 PM

16 Hope Chapel Huntington Beach man Church where I volunteer is currently putting together a task force and could use
your help to make their building and business sustainable throughout

8/23/2016 2:21 PM

17 Nobody I know has ever heard of CERT until I tell them what it is. We need to make citizens much more aware of
CERT, of the CERT training and how to become a CERT member

8/23/2016 1:39 PM
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54.93% 39

23.94% 17

21.13% 15

Q19 Does your employer have a plan for
disaster recovery or business continuity

plan in place?
Answered: 71 Skipped: 203

Total 71

Yes

No

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No

I don't know
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62.16% 46

37.84% 28

Q20 Does your employer have a workforce
communications plan to implement

following a disaster so they are able to
contact you?

Answered: 74 Skipped: 200

Total 74

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes

No
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Q21 Please list any studies you are aware of
conducted in the City or the region

regarding the risk of future hazard events
(e.g., mining impact studies, dam

inundation analyses).
Answered: 34 Skipped: 240

# Responses Date

1 Flood plain survey 11/6/2016 1:01 PM

2 I know I recently read of a study but I do not remember what it is called. 9/26/2016 1:30 PM

3 Tsunami 9/16/2016 9:40 AM

4 Flood zone map revision related to Paradise Estates development on Graham. 9/4/2016 7:14 AM

5 http://www.dtsc.ca.gov/SiteCleanup/Projects/Ascon.cfm (Info about toxic waste dump)
http://earthquake.usgs.gov/earthquakes/states/events/1933_03_11.php (most of the pictures have been removed).
http://www.spaceagecity.com/tgap/ (here are some historical pictures of SEHB)

9/2/2016 10:35 PM

6 None 8/31/2016 9:14 PM

7 I'm not aware of any studies conducted by the city or Orange County, but I am aware of at least one study conducted
OF the area regarding the projected severity of the next major earthquake we are "due" for. It was published by the
USGS about a year ago, and the gist of it was we're due for a 6.0 magnitude quake or larger soon.

8/31/2016 7:19 PM

8 None 8/31/2016 6:27 PM

9 Big shakeout 8/31/2016 5:53 PM

10 None 8/31/2016 2:23 PM

11 turn the water on 8/31/2016 1:24 PM

12 Tsunami, flood, liquifaction. 8/31/2016 11:35 AM

13 Don't know 8/31/2016 9:41 AM

14 Tusami info and some limited earthquake 8/31/2016 9:39 AM

15 None 8/31/2016 9:28 AM

16 none 8/31/2016 9:26 AM

17 none 8/30/2016 2:54 PM

18 Dated earthquake damage studies, hazardous materials plume studies. 8/29/2016 7:34 PM

19 I have no answer to this 8/27/2016 11:19 AM

20 I am not aware of any studies although I know some have been on file. 8/25/2016 9:39 AM

21 not aware of any. 8/24/2016 8:28 PM

22 All studies benefit huntinton harbor first, second and third and then Sea cliffs. SEHB gets nothing. 8/24/2016 3:21 PM

23 Tsunami map, abandoned oil well locations, 8/24/2016 9:26 AM

24 None 8/24/2016 9:07 AM

25 Huntington Beach 8/24/2016 8:51 AM

26 N/a 8/24/2016 8:19 AM

27 None 8/24/2016 6:10 AM

28 NOAA/USGS study on continental shelf underwater landslides that would cause tsunami. US Army Corp development
allowing more storage behind Prado Dam.

8/23/2016 9:10 PM
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29 Inundation areas 8/23/2016 7:36 PM

30 None 8/23/2016 5:25 PM

31 tsunami zones 8/23/2016 4:32 PM

32 sea level rise 8/23/2016 3:33 PM

33 Dam inundation analyses, flood control, tsunami planing 8/23/2016 2:43 PM

34 HB CERT has some of that stuff in the EOC, ask for Brevan or Carol 8/23/2016 2:24 PM
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39.00% 78

61.00% 122

Q22 Would you like to review and comment
on the draft of the 2016 City of Huntington

Beach Hazard Mitigation Plan?
Answered: 200 Skipped: 74

Total 200

Yes; please
notify me us...

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses

Yes; please notify me using my contact information in the next question.

No
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95.74% 90

97.87% 92

75.53% 71

78.72% 74

Q23 If you would like to be notified of future
opportunities to participate in hazard

mitigation and resiliency planning, please
provide your name and e-mail address. If

you do not have an e-mail address, please
provide your mailing address.

Answered: 94 Skipped: 180

# Full Name: Date

1 10/28/2016 10:25 AM

2 10/28/2016 8:25 AM

3 10/27/2016 9:14 PM

4 10/27/2016 9:08 PM

5 9/21/2016 5:21 PM

6 9/10/2016 11:29 PM

7 9/8/2016 9:59 AM

8 9/8/2016 9:34 AM

9 9/2/2016 10:35 PM

10 9/2/2016 7:09 PM

11 9/2/2016 12:20 PM

12 9/2/2016 10:56 AM

13 9/2/2016 7:47 AM

14 9/1/2016 6:06 PM

15 9/1/2016 2:22 PM

16 9/1/2016 6:12 AM

17 8/31/2016 10:07 PM

18 8/31/2016 9:41 PM

19 8/31/2016 9:29 PM

20 8/31/2016 8:15 PM

21 8/31/2016 7:19 PM

22 8/31/2016 6:27 PM

23 8/31/2016 5:53 PM

24 8/31/2016 4:30 PM

25 8/31/2016 4:27 PM

Answer Choices Responses

Full Name:

Email Address:

Street Address:

City, State, ZIP:
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26 8/31/2016 2:49 PM

27 8/31/2016 2:23 PM

28 8/31/2016 1:36 PM

29 8/31/2016 1:17 PM

30 8/31/2016 12:48 PM

31 8/31/2016 11:35 AM

32 8/31/2016 10:51 AM

33 8/31/2016 10:49 AM

34 8/31/2016 9:54 AM

35 8/31/2016 9:41 AM

36 8/31/2016 9:39 AM

37 8/31/2016 9:38 AM

38 8/31/2016 9:37 AM

39 8/31/2016 9:34 AM

40 8/31/2016 9:33 AM

41 8/31/2016 9:31 AM

42 8/29/2016 7:34 PM

43 8/29/2016 9:55 AM

44 8/26/2016 11:23 PM

45 8/26/2016 1:38 PM

46 8/26/2016 9:27 AM

47 8/26/2016 6:54 AM

48 8/26/2016 6:01 AM

49 8/25/2016 9:39 AM

50 8/25/2016 2:10 AM

51 8/24/2016 8:28 PM

52 8/24/2016 6:44 PM

53 8/24/2016 3:21 PM

54 8/24/2016 2:19 PM

55 8/24/2016 1:20 PM

56 8/24/2016 1:17 PM

57 8/24/2016 12:17 PM

58 8/24/2016 11:31 AM

59 8/24/2016 9:26 AM

60 8/24/2016 9:23 AM

61 8/24/2016 9:21 AM

62 8/24/2016 9:16 AM

63 8/24/2016 9:07 AM

64 8/24/2016 8:51 AM

65 8/24/2016 7:49 AM

66 8/24/2016 7:13 AM
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67 8/24/2016 6:48 AM

68 8/24/2016 6:10 AM

69 8/23/2016 9:37 PM

70 8/23/2016 9:10 PM

71 8/23/2016 8:37 PM

72 8/23/2016 8:12 PM

73 8/23/2016 7:26 PM

74 8/23/2016 5:37 PM

75 8/23/2016 5:15 PM

76 8/23/2016 4:52 PM

77 8/23/2016 4:00 PM

78 8/23/2016 3:50 PM

79 8/23/2016 3:33 PM

80 8/23/2016 3:30 PM

81 8/23/2016 2:53 PM

82 8/23/2016 2:50 PM

83 8/23/2016 2:49 PM

84 8/23/2016 2:43 PM

85 8/23/2016 2:19 PM

86 8/23/2016 2:01 PM

87 8/23/2016 1:57 PM

88 8/23/2016 1:39 PM

89 8/23/2016 1:35 PM

90 8/23/2016 1:29 PM

# Email Address: Date

1 10/28/2016 8:25 AM

2 10/27/2016 9:14 PM

3 10/27/2016 9:08 PM

4 9/21/2016 5:21 PM

5 9/10/2016 11:29 PM

6 9/8/2016 9:59 AM

7 9/8/2016 9:34 AM

8 9/2/2016 10:35 PM

9 9/2/2016 7:09 PM

10 9/2/2016 12:20 PM

11 9/2/2016 10:56 AM

12 9/2/2016 7:47 AM

13 9/1/2016 6:06 PM

14 9/1/2016 2:22 PM

15 9/1/2016 6:12 AM

16 8/31/2016 10:07 PM
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17 8/31/2016 9:41 PM

18 8/31/2016 9:29 PM

19 8/31/2016 8:15 PM

20 8/31/2016 7:19 PM

21 8/31/2016 6:27 PM

22 t 8/31/2016 5:53 PM

23 8/31/2016 4:30 PM

24 8/31/2016 2:49 PM

25 l 8/31/2016 2:23 PM

26 8/31/2016 1:36 PM

27 8/31/2016 1:17 PM

28 8/31/2016 12:48 PM

29 8/31/2016 11:35 AM

30 8/31/2016 10:51 AM

31 8/31/2016 10:49 AM

32 8/31/2016 9:54 AM

33 8/31/2016 9:41 AM

34 8/31/2016 9:39 AM

35 8/31/2016 9:38 AM

36 8/31/2016 9:37 AM

37 8/31/2016 9:34 AM

38 8/31/2016 9:33 AM

39 8/31/2016 9:31 AM

40 8/31/2016 9:28 AM

41 8/30/2016 2:54 PM

42 8/29/2016 7:34 PM

43 8/29/2016 9:55 AM

44 8/28/2016 7:57 PM

45 8/26/2016 11:23 PM

46 8/26/2016 4:43 PM

47 8/26/2016 1:38 PM

48 8/26/2016 9:27 AM

49 8/26/2016 6:54 AM

50 8/26/2016 6:01 AM

51 8/25/2016 9:39 AM

52 8/25/2016 2:10 AM

53 8/24/2016 8:28 PM

54 8/24/2016 6:44 PM

55 8/24/2016 3:21 PM

56 8/24/2016 2:19 PM

57 8/24/2016 1:20 PM
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58 8/24/2016 1:17 PM

59 8/24/2016 12:17 PM

60 8/24/2016 11:31 AM

61 8/24/2016 9:26 AM

62 8/24/2016 9:23 AM

63 8/24/2016 9:21 AM

64 8/24/2016 9:16 AM

65 8/24/2016 9:07 AM

66 8/24/2016 8:51 AM

67 8/24/2016 7:49 AM

68 8/24/2016 7:13 AM

69 8/24/2016 6:48 AM

70 8/24/2016 6:10 AM

71 8/23/2016 9:37 PM

72 8/23/2016 9:10 PM

73 8/23/2016 8:37 PM

74 8/23/2016 8:12 PM

75 8/23/2016 7:26 PM

76 8/23/2016 5:37 PM

77 8/23/2016 5:15 PM

78 8/23/2016 4:52 PM

79 8/23/2016 4:00 PM

80 8/23/2016 3:50 PM

81 8/23/2016 3:33 PM

82 8/23/2016 3:30 PM

83 8/23/2016 2:53 PM

84 8/23/2016 2:50 PM

85 8/23/2016 2:49 PM

86 8/23/2016 2:43 PM

87 8/23/2016 2:19 PM

88 8/23/2016 2:01 PM

89 8/23/2016 1:57 PM

90 8/23/2016 1:39 PM

91 8/23/2016 1:35 PM

92 8/23/2016 1:29 PM

# Street Address: Date

1 10/28/2016 10:25 AM

2 10/28/2016 8:25 AM

3 10/27/2016 9:14 PM

4 10/27/2016 9:08 PM

5 9/21/2016 5:21 PM
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6 9/10/2016 11:29 PM

7 9/2/2016 12:20 PM

8 9/2/2016 10:56 AM

9 9/2/2016 7:47 AM

10 9/1/2016 2:22 PM

11 9/1/2016 6:12 AM

12 8/31/2016 10:07 PM

13 8/31/2016 8:15 PM

14 8/31/2016 7:19 PM

15 8/31/2016 6:27 PM

16 8/31/2016 5:53 PM

17 8/31/2016 4:30 PM

18 8/31/2016 4:27 PM

19 8/31/2016 2:23 PM

20 8/31/2016 1:36 PM

21 8/31/2016 11:35 AM

22 8/31/2016 10:49 AM

23 8/31/2016 9:54 AM

24 8/31/2016 9:41 AM

25 8/31/2016 9:39 AM

26 8/31/2016 9:38 AM

27 8/31/2016 9:34 AM

28 8/31/2016 9:33 AM

29 8/29/2016 7:34 PM

30 8/29/2016 9:55 AM

31 8/26/2016 11:23 PM

32 8/26/2016 1:38 PM

33 8/26/2016 9:27 AM

34 8/26/2016 6:01 AM

35 8/25/2016 9:39 AM

36 8/25/2016 2:10 AM

37 8/24/2016 8:28 PM

38 8/24/2016 6:44 PM

39 8/24/2016 3:21 PM

40 8/24/2016 2:19 PM

41 8/24/2016 1:17 PM

42 8/24/2016 12:17 PM

43 8/24/2016 11:31 AM

44 8/24/2016 9:26 AM

45 8/24/2016 9:23 AM

46 8/24/2016 9:16 AM
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47 8/24/2016 9:07 AM

48 8/24/2016 8:51 AM

49 8/24/2016 7:49 AM

50 8/24/2016 7:13 AM

51 8/24/2016 6:48 AM

52 8/24/2016 6:10 AM

53 8/23/2016 9:37 PM

54 8/23/2016 9:10 PM

55 8/23/2016 8:37 PM

56 8/23/2016 8:12 PM

57 8/23/2016 7:26 PM

58 8/23/2016 5:37 PM

59 8/23/2016 5:15 PM

60 8/23/2016 4:52 PM

61 8/23/2016 4:00 PM

62 8/23/2016 3:50 PM

63 8/23/2016 3:30 PM

64 8/23/2016 2:53 PM

65 8/23/2016 2:50 PM

66 8/23/2016 2:49 PM

67 8/23/2016 2:01 PM

68 8/23/2016 1:57 PM

69 8/23/2016 1:39 PM

70 8/23/2016 1:35 PM

71 8/23/2016 1:29 PM

# City, State, ZIP: Date

1 Westminster, CA 92685 10/28/2016 10:25 AM

2 Huntington Beach, CA 92646 10/28/2016 8:25 AM

3 Huntington Beach, CA. 92646 10/27/2016 9:14 PM

4 Hb ca 92646 10/27/2016 9:08 PM

5 Huntington Beach, CA 92646 9/21/2016 5:21 PM

6 Huntington Beach, Ca 92647 9/10/2016 11:29 PM

7 Huntington Beach 9/2/2016 10:35 PM

8 Huntington Beach, CA 92647 9/2/2016 12:20 PM

9 Huntington Beach, CA. 92647 9/2/2016 10:56 AM

10 Huntington Beach 92648 9/2/2016 7:47 AM

11 Huntington Beach, CA 92646 9/1/2016 2:22 PM

12 Huntington Beach 9/1/2016 6:12 AM

13 Huntington Beach CA 92648 8/31/2016 10:07 PM

14 Huntington Beach, CA 92646 8/31/2016 8:15 PM

15 Huntington Beach, CA 92647 8/31/2016 7:19 PM
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16 Huntington Beach, CA 92647 8/31/2016 6:27 PM

17 Huntington Beach. Ca. 92649 8/31/2016 5:53 PM

18 HB, CA 92646 8/31/2016 4:30 PM

19 Huntington Beach, CA 92647 8/31/2016 4:27 PM

20 Huntington Beach CA 92648 8/31/2016 2:23 PM

21 Huntington Beach CA. 92648 8/31/2016 1:36 PM

22 Huntington Beach, CA 92649-4707 8/31/2016 11:35 AM

23 huntington beach, ca 92647 8/31/2016 10:49 AM

24 Huntington Beach 8/31/2016 9:54 AM

25 Huntington Beach, CA, 92649 8/31/2016 9:41 AM

26 Huntington Beach 8/31/2016 9:39 AM

27 Huntington Beach CA 92647 8/31/2016 9:38 AM

28 Huntington Beach, Ca 92647 8/31/2016 9:34 AM

29 Huntington Beach, ca, 92648 8/31/2016 9:33 AM

30 Huntington Beach, CA 92646-3905 8/29/2016 7:34 PM

31 Huntington Beach, CA 92648 8/29/2016 9:55 AM

32 Huntington Beach, CA 92647 8/26/2016 11:23 PM

33 Huntington beach,ca 92649 8/26/2016 1:38 PM

34 Huntington Beach ca 92646 8/26/2016 9:27 AM

35 Huntington Beach, CA 92647 8/26/2016 6:01 AM

36 Huntington Beach, CA 92646 8/25/2016 9:39 AM

37 Huntington Beach, CA,92646 8/25/2016 2:10 AM

38 huntington beach ca. 92647 8/24/2016 8:28 PM

39 HB. Can 92647 8/24/2016 6:44 PM

40 Huntington Beach CA 92646 8/24/2016 3:21 PM

41 Huntington Beach, CA, 92648 8/24/2016 2:19 PM

42 Huntington Beach 8/24/2016 1:20 PM

43 Huntington Beach. CA 92646 8/24/2016 1:17 PM

44 HB CA 92649 8/24/2016 12:17 PM

45 Huntington Beach, CA 92646 8/24/2016 11:31 AM

46 Huntington Beach, CA 92646 8/24/2016 9:26 AM

47 Huntington Beach, ca 92649 8/24/2016 9:23 AM

48 Huntington Beach 8/24/2016 9:21 AM

49 Huntington Beach, CA 92646 8/24/2016 9:16 AM

50 Huntington Beach 8/24/2016 9:07 AM

51 Huntington Beach CA 92649 8/24/2016 8:51 AM

52 Huntington Beach, Ca 92646 8/24/2016 7:49 AM

53 Huntington Beach, CA 92647 8/24/2016 7:13 AM

54 huntington beach, ca 92647 8/24/2016 6:48 AM

55 huntington beach 92648 8/24/2016 6:10 AM

56 Huntington Beach, CA 92649 8/23/2016 9:37 PM
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57 Huntington Beach CA 92647 8/23/2016 9:10 PM

58 Huntington Beach CA 92648 8/23/2016 8:37 PM

59 HB, CA 92647 8/23/2016 8:12 PM

60 Huntington Beach ca.92647 8/23/2016 7:26 PM

61 Huntington Beach, CA. 92646 8/23/2016 5:37 PM

62 Huntington Beach, CA 92649 8/23/2016 5:15 PM

63 Huntington Beach 8/23/2016 4:52 PM

64 Huntington Beach, CA, 92646 8/23/2016 4:00 PM

65 Huntington Beach CA 92647 8/23/2016 3:50 PM

66 Huntington Beach, CA 92647-2607 8/23/2016 3:30 PM

67 HB CA 92649 8/23/2016 2:53 PM

68 Huntington Beach 8/23/2016 2:50 PM

69 Westminster, ca 92683 8/23/2016 2:49 PM

70 Huntington Beach, CA 92649-4530 8/23/2016 2:01 PM

71 Huntington Beach 8/23/2016 1:57 PM

72 Huntington Beach CA 92647 8/23/2016 1:39 PM

73 Huntington Beach, CA. 92647 8/23/2016 1:35 PM

74 LONG BEACH, CA 90814 8/23/2016 1:29 PM
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Q24 Please provide us with any additional
comments/suggestions/questions that you
have regarding your risk of future hazard

events.
Answered: 26 Skipped: 248

# Responses Date

1 Forget rules or protocol. People and property first no matter who the responded and relieve them of liability if they are
trained and tried to help.

9/26/2016 1:30 PM

2 My home was constructed in 1959 and I don't know if soils testing was required or done at that time, but I wonder if
the city has any info. thanks.

9/21/2016 5:21 PM

3 Thank you for this effort. 9/8/2016 9:59 AM

4 Would like to know how to make my 1963 built residence with partial 2nd story safer in an earthquake. 9/1/2016 6:12 AM

5 Underground pipelines (natural gas, crude oil, etc) are a concern. Current online maps are extremely hard to read. 8/31/2016 9:29 PM

6 Earthquake and effects 8/31/2016 5:53 PM

7 I would like to see a hazard map for earthquakes that the insurance companies use. 8/31/2016 1:17 PM

8 The city is behind the curve on earthquake risk to dangerous "soft-story" buildings. Failure of such apartment buildings
may result in significant loss of life. The city needs to do a comprehensive survey of such structures and then develop
a remediation strategy.

8/31/2016 11:35 AM

9 Thank you so much for caring!! Yay Surf City! 8/31/2016 10:51 AM

10 Social media is a powerful tool these days that helps spreading the word . If posters are created and post them on
social media people see them quick and not have to read a lengthy document might achieve goals of speeading the
word.

8/31/2016 9:58 AM

11 Appreciate the emergency alert system, Next-door participation of HBPD and outreach efforts. 8/31/2016 9:27 AM

12 Long term electrical power outages, including man-made and natural causes, equipment failure, etc. 8/29/2016 7:34 PM

13 I just try to follow instructions of those who know more than me about these things, and trust the Lord and do my part. 8/27/2016 11:19 AM

14 I am a member of CERT HB. 8/26/2016 6:54 AM

15 I would like to see more community outreach programs to prepare the elderly & families for earthquakes & related
emergencies. Also a register of persons at risk due to age & disabilities for contact support in the case of emergencies

8/24/2016 6:35 PM

16 Will you folks actually do somtething. Noramlly you form a Commission, hold a Town Hall Meeting and then do
NOTHING>. This is SEHB and we are no longer going to take it anymore.. WE closed Ralphs Market at Adams and
Brookhurst do to poor performance and loss of sales. I wonder why

8/24/2016 3:21 PM

17 Interested in current safety plans, hazard assessment of fuel depot located at Gothard/Talbert, as well as other such
facilities in the city.

8/24/2016 2:19 PM

18 I live near the Santa Ana river trail and would appreciate updates on the condition of the river channel, what army
corps of engineers is doing to maintain the river channel, etc. the water bill might be an inexpensive way to
communicate this???

8/24/2016 11:31 AM

19 Does the city have an emergency supply of potable water that could be distributed? 8/24/2016 9:26 AM

20 I'm way more concerned about crime and child safety then i am about natural disasters. This is like a zombie
apocalypse survey!

8/23/2016 10:17 PM

21 Create a social media group for emergency and "does anyone know what's going on around X" messages as the goto
point to check. or register www.issomethinggoingonHB.com and post either NO or YES and what it is.

8/23/2016 9:10 PM

22 Thank you Brevyn door all you time and commitment to us at CERT 8/23/2016 6:48 PM

23 Flooding from storms and sea level rise. The last of our mitigation areas are being built on and we need them for water
flow. I'm very concerned that my home will be under water in 30 years.

8/23/2016 3:33 PM
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24 What the city is doing in regards to rising sea levels? 8/23/2016 2:53 PM

25 You forgot to ask volunteers, not just employed, about the facilities where they work 8/23/2016 2:24 PM

26 Need a business plan 8/23/2016 1:57 PM
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CITY FACILITIES

ADDPNTID Name Address Description APN Department Classification
47395 City Gym and Pool 1600 Palm Ave City Gym and Pool 023-100-07 Community Services Public
99620 Sunset Beach Greenbelt Park Emergency Generator Building 16808 S Pacific Ave Emergency Generator Building 178-530-01 Community Services Public
88431 Sunset Beach Community Association 16865 12th St (Sunset Beach) Sunset Beach Community Building 178-535-11 Community Services Public
71473 Rodgers Senior Center 1706 Orange Ave Senior Center 023-152-01 Community Services Public
71474 Senior Outreach Center 1718 Orange Ave Senior Outreach Center 023-152-01 Community Services Public
45319 Oak View Community Center 17261 Oak Ln Community Center 165-241-37 Community Services Public
75414 Senior Center 18041 Goldenwest St Senior Center (Future Site) 110-170-15 Community Services Public
74005 Equestrian Center  18381 Goldenwest St Equestrian Center 110-170-10 Community Services Public
27289 Equestrian Center Office 18387 Goldenwest St Equestrian Center 110-170-15 Community Services Public
39015 Edison Community Center 21377 Magnolia St Edison Community Center 148-012-12 Community Services Public
45020 Murdy Community Center 7000 Norma Dr. Community Center 142-243-47 Community Services Public
46309 Lifeguard Headquarters 103 Pacific Coast Hwy Lifeguard Headquarters 024-281-14 Fire Public
27453 Murdy Fire Station 16221 Gothard St Fire Station 142-321-09 Fire Public
27945 Joint Powers Training Center 18301 Gothard St Joint Powers Training Center 111-071-38 Fire Public

Bruno Building at Gothard Fire Station 18311 Gothard St Fire Station Bruno Building 111-071-38 Fire Public
Burn Tower at Gothard Fire Station 18311 Gothard St Fire Station Burn Tower Building 111-071-38 Fire Public
Butler Building at Gothard Fire Station 18311 Gothard St Fire Station Butler Building 111-071-38 Fire Public
Chiefs Review Tower at Gothard Fire Station 18311 Gothard St Fire Station Chiefs Review Tower Building 111-071-38 Fire Public

27947 Gothard Fire Station 18311 Gothard St Fire Station 111-071-38 Fire Public
20761 Edwards Fire Station 18591 Edwards St Fire Station 110-511-13 Fire Public
79688 Bushard Fire Station 19711 Bushard St Fire Station 153-314-37, -36 Fire Public
89654 Jr Lifeguard Storage Structure 21067 Pacific Coast Hwy Jr Lifeguard Storage Structure 024-281-16 Fire Public
89652 Jr Lifeguard HQ Marine Safety Education Center 21071 Pacific Coast Hwy Jr Lifeguard HQ Marine Safety Education Center 024-281-16 Fire Public
39017 Magnolia Fire Station 21441 Magnolia St Fire Station 148-012-12 Fire Public
65887 Warner Fire Station 3831 Warner Ave Fire Station 178-651-30 Fire Public



CITY FACILITIES

ADDPNTID Name Address Description APN Department Classification
88444 Lifeguard Tower 1 40 Main St Lifeguard Tower 1 024-150-06 Fire Public
36176 Lake Fire Station 530 Lake St Fire Station 024-175-02, -10 Fire Public
30447 Heil Fire Station 5891 Heil Ave Fire Station 146-283-35 Fire Public
71410 Helen Murphy Branch Library 15882 Graham St. Library Branch at Marina Park 145-441-22 Library Public
45318 Oak View Branch Library 17251 Oak Ln Library Branch next to Oak View Park 165-241-38 Library Public
39456 Main Street Branch Library 525 Main St Library Branch at Triangle Park 024-135-01 Library Public
60347 Central Library 7111 Talbert Ave Main Library at Central Park East 111-071-55, -56 Library Public
74974 Banning Branch Library 9281 Banning Ave Library Branch at Eader Park 149-071-13 Library Public
27949 Search and Rescue Building 18391 Gothard St Search and Rescue Building 111-071-31 Police Department Public
27950 Police Heliport Building 18401 Gothard St Police Heliport Building 159-361-11 Police Department Public
88643 Police Heliport Offices 18405 Gothard St Police Heliport Offices 159-361-11 Police Department Public
75663 Police Department 2000 Main St Police Department 024-031-14 Police Department Public
23199 Police Substation 204 5th St Downtown Police SubStation 024-147-08 Police Department Public
27851 City Yard Fuel Islands 17371 Gothard St Fuel Islands at City Yard 111-042-41 Public Works Public
27851 City Yard Administration Building A 17371 Gothard St Bldg A Administration Building - Bldg A 111-032-35 Public Works Public
27837 City Yard Building B 17371 Gothard St Bldg B Mechanical Maintenance Building - Bldg B 111-032-35, -41 Public Works Public
27838 City Yard Shops and Service Building C 17371 Gothard St Bldg C Shops and Service Building - Bldg C 111-042-41 Public Works Public
27839 City Yard PD Repair Bays Building D 17371 Gothard St Bldg D City Yard PD Repair Bays Building - Bldg D 111-042-41 Public Works Public
27840 City Yard Building 17371 Gothard St Bldg E Large Building Behind Building C 111-042-41 Public Works Public
27841 City Yard Storage Building 17371 Gothard St Bldg H Small Building Behind Building C 111-042-41 Public Works Public
27842 City Yard Storage Building 17371 Gothard St Bldg I North West Corner of the Maintenance Yard 111-050-38 Public Works Public
27843 City Yard Storage Building 17371 Gothard St Bldg J North West Corner of the Maintenance Yard 111-050-38 Public Works Public
27844 City Yard Storage Building 17371 Gothard St Bldg K North West Corner of the Maintenance Yard 111-050-38 Public Works Public
27845 City Yard Storage Building 17371 Gothard St Bldg L Small Building at the Back of the Yard 111-050-38 Public Works Public
27846 City Yard Storage Building 17371 Gothard St Bldg M Small Building at the Back of the Yard 111-050-38 Public Works Public
27847 City Yard Storage Building 17371 Gothard St Bldg N Small Building at the Back of the Yard 111-050-38 Public Works Public
27848 City Yard Storage Building 17371 Gothard St Bldg O Small Building at the Back of the Yard 111-050-38 Public Works Public
27849 City Yard Storage Building 17371 Gothard St Bldg P Small Building Behind Building C 111-042-41 Public Works Public
27850 City Yard Storage Building 17371 Gothard St Bldg R Small Building at the Back of the Yard 111-050-38 Public Works Public
27861 Park, Tree and Landscape Fuel Islands 17581 Gothard St Fuel Islands at Park, Tree & Landscape Yard 111-010-69 Public Works Public
27861 Park, Tree and Landscape Yard 17581 Gothard St Park, Tree and Landscape 111-010-69 Public Works Public
32058 Water Yard Main Office 19001 Huntington St Main Building at the Water Yard 159-321-01 Public Works Public
39249 City Hall 2000 Main St City Hall 023-031-14 Public Works Public
99579 Huntington Beach Pier 30 Main St Pier 024-150-06 Public Works Public
20699 Beach Maintenance Yard 8669 Edison Dr Beach Maintenance Yard 148-121-17 Public Works Public
29005 Hamilton Storm Drain Pump Station Public Works Restricted
87933 Adams Sewer Lift Station Public Works Restricted
89725 OC44 Meter Vault Public Works Restricted
57934 H.B. Well No. 4 Water Pump Stations & Reservoirs Public Works Restricted
57934 H.B. Well No. 7 Water Pump Stations & Reservoirs Public Works Restricted
57934 OC35 Meter Vault Public Works Restricted
57934 Peck & Springdale Water Pump Stations & Reservoirs Public Works Restricted
87950 H.B. Well No. 13 Water Pump Stations & Reservoirs Public Works Restricted
87946 Boeing Sewer Lift Station Public Works Restricted
12482 H.B. Well No. 1 Water Pump Stations & Reservoirs Public Works Restricted
87071 OC9 Meter Vault Public Works Restricted
55673 H.B. Well No. 10 Water Pump Stations & Reservoirs Public Works Restricted
87949 H.B. Well No. 6 Water Pump Stations & Reservoirs Public Works Restricted
92426 Trindad Sewer Lift Station Public Works Restricted
87939 Saybrook Sewer Lift Station Public Works Restricted
87783 A Sewer Lift Station Public Works Restricted
87789 Algonquin Sewer Lift Station Public Works Restricted
73513 H.B. Well No. 8 Water Pump Stations & Reservoirs Public Works Restricted
87785 Edgewater Sewer Lift Station Public Works Restricted
87790 Lark Sewer Lift Station Public Works Restricted



CITY FACILITIES

ADDPNTID Name Address Description APN Department Classification
87944 Coral Cay Sewer Lift Station Public Works Restricted
73516 H.B. Well No. 3 Water Pump Stations & Reservoirs Public Works Restricted
87780 Graham Sewer Lift Station Public Works Restricted
87947 Brightwater Sewer Lift Station Public Works Restricted
87791 Slater Sewer Lift Station Public Works Restricted
87937 Speer Sewer Lift Station Public Works Restricted
87863 H.B. Well Goldenwest 3 Water Pump Stations & Reservoirs Public Works Restricted
88632 Bolsa Chica Storm Drain Pump Station Public Works Restricted
88369 Water Operation Yard Building In front of the Warehouse Public Works Restricted
87801 Water Operation Yard Building Parking Lot Next to Admin Building Public Works Restricted
87800 Overmeyr Pump House Water Resevoir Public Works Restricted
32069 Water Production Building Water Production Building Public Works Restricted
32070 Overmyer Water Pump Stations & Reservoirs Public Works Restricted
87936 Bushard Sewer Lift Station Public Works Restricted
13688 Adams Storm Drain Pump Station Public Works Restricted
41573 Meredith Storm Drain Pump Station Public Works Restricted
87934 Brookhurst Sewer Lift Station Public Works Restricted
39699 Banning Storm Drain Pump Station Public Works Restricted
87782 E Sewer Lift Station Public Works Restricted
87787 C Sewer Lift Station Public Works Restricted
87784 Davenport Sewer Lift Station Public Works Restricted
87942 Edinger Sewer Lift Station Public Works Restricted
87781 Humboldt Sewer Lift Station Public Works Restricted
87948 D Sewer Lift Station Public Works Restricted
53977 Scenario Storm Drain Pump Station Public Works Restricted
75645 Slater Storm Drain Pump Station Public Works Restricted
73512 H.B. Well No. 12 Water Pump Stations & Reservoirs Public Works Restricted
87943 Brighton Sewer Lift Station Public Works Restricted
55801 Shields Storm Drain Pump Station Public Works Restricted
46161 Edwards Hill Water Pump Stations & Reservoirs Public Works Restricted
87941 Edwards Sewer Lift Station Public Works Restricted
75880 Marilyn Storm Drain Pump Station Public Works Restricted
87938 McFadden Sewer Lift Station Public Works Restricted
87792 Ellis Sewer Lift Station Public Works Restricted
30557 Heil Storm Drain Pump Station Public Works Restricted
87802 Water Operations Yard Building NW Corner of Water Operations Yard Public Works Restricted



CITY FACILITIES

ADDPNTID Name Address Description APN Department Classification
25751 Water Operations Warehouse Water Operations Warehouse Public Works Restricted
87935 Atlanta Sewer Lift Station Public Works Restricted
3366 Atlanta Storm Drain Pump Station Public Works Restricted

87286 Atlanta Storm Drain Pump Station Public Works Restricted
87940 New Britain Sewer Lift Station Public Works Restricted
89727 Newland Storm Drain Pump Station Public Works Restricted
88552 H.B. Well No. 5 Water Pump Stations & Reservoirs Public Works Restricted
68853 H.B. Well No. 9 Water Pump Stations & Reservoirs Public Works Restricted
79447 Yorktown Storm Drain Pump Station Public Works Restricted
33098 Indianapolis Storm Drain Pump Station Public Works Restricted
24760 Flounder Storm Drain Pump Station Public Works Restricted
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