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ABBREVIATIONS 
 

ACS: American Community Survey 

CAL FIRE: California Department of 
Forestry and Fire Prevention 

Cal OES: California Governor’s Office of 
Emergency Services 

CERT: Community Emergency Response 
Team 

City: City of Lake Forest 

CF: Critical Facilities 

CFS: Cubic Feet Per Second 

CPR: Cardiopulmonary resuscitation 

DMA 2000: Disaster Mitigation Act 2000 

EF: Enhanced Fujita scale  

EOP: Emergency Operations Plan 

ETWD: El Toro Water District 

EPA: United States Environmental 
Protection Agency 

FEMA: Federal Emergency Management 
Agency 

FHSZ: Fire hazard severity zone 

FOC: Facilities of Concern 

FRA: Federal Responsibility Area 

IRWD: Irvine Ranch Water District 

LAWRP: Los Alisos Water Recycling 
Plant 

LHMP: Local Hazard Mitigation Plan 

MMI: Modified Mercalli Intensity scale 

OCSD: Orange County Sheriff’s 
Department  

OCTA: Orange County Transportation 
Authority  

OCFA: Orange County Fire Authority 

OCWD: Orange County Water District 

SCE: Southern California Edison 

SMWD: Santa Margarita Water District 

SoCalGas: Southern California Gas 
Company 

TCA: Transportation Corridor Agency 

TCWD: Trabuco Canyon Water District 

US Census: United States Census 
Bureau  

USGS: United States Geological Survey  

WELO: Water Efficient Landscape 
Ordinance 

Working Group: Hazard Mitigation 
Working Group 

WUI: Wildland-urban interface 
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GLOSSARY 
 

100-year flood: A flood that has a 1 percent chance (one in 100) of occurring in any given year. 

500-year flood: A flood that has a 0.2 percent chance (one in 500) of occurring in any given year. 

Atmospheric river: A narrow band of very moist air in the atmosphere, which can generate 
intense storms. Up to 50 percent of California’s rainfall comes from the relatively small number of 
atmospheric storms that affect the state annually. 

Climate change: Long-term changes in the average meteorological conditions (temperature, 
precipitation, wind, etc.) of an area. 

Epicenter: The point on the surface of the ground above which an earthquake begins. 

Fault line: A boundary between sections of the earth’s surface. 

Fault rupture: An event in which sections of the earth’s surface suddenly move past each other 
along part or all the length of a fault. The sudden movement generates the shaking that we 
perceive as an earthquake. 

Flash flood: A dangerous type of flood that occurs very quickly, with little warning. Usually a 
result of sudden, intense precipitation. 

Flood plain: The area that may be affected by a flood, usually named by the type of flood that 
can occur there (e.g., a 100-year flood plain). 

Liquefaction: A phenomenon in which loose, wet soil is suddenly shaken, causing the soil to 
behave more like a fluid and lose its stability. Often caused by earthquakes. 

Modified Mercalli Intensity Scale: A way of measuring the intensity of an earthquake based on 
the damage it causes at a specific location. As a result, an earthquake will register a different 
rating on the Modified Mercalli Intensity scale in different places. 

Rupture: See “Fault rupture” 

Sea level rise: A global increase in the level of the ocean, driven by melting land ice and 
increases in water temperature as a result of climate change. 

Social Threat: Encompasses the socioeconomic and demographic elements that have an impact 
on the resilience of communities. 

Utility Area: Designated zones or locations where utility services, such as electricity, water, 
sewage, and telecommunications, are provided. 

Utility Infrastructure: Physical structures and networks used to deliver utility services from the 
utility areas to the end-users. 
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CHAPTER 1 
INTRODUCTION 

 
PLAN PURPOSE AND AUTHORITY 
Hazardous events can result in harm to individuals, including death and injuries, and have a negative 
impact on overall well-being and safety. Hazardous events can also cause damage to both public and 
private property, harm the environment, and disrupt essential services. While the actual hazard is usually 
what receives the most attention, it is only one aspect of the comprehensive emergency management 
cycle: 

• The Event (Disaster) 

• Response 

• Recovery 

• Mitigation 

• Preparedness 

During the emergency management cycle (which includes the phases of response, recovery, mitigation, and 
preparedness), steps can be taken by emergency planners and responders to minimize the harm caused by 
disasters.   

This is distinct from preparedness, which involves planning ahead for the best possible response when a disaster 
occurs or is imminent. For instance, reinforcing homes to withstand earthquakes is a mitigation action, while 
equipping emergency shelters to accommodate those who lose their homes during an earthquake is a 
preparedness action. Some measures may be classified as both mitigation and preparedness. 

 
Like other communities, the City of Lake Forest (“City”) is vulnerable to natural and man-made events that can 
have a significant impact on the City. While it is not possible to eliminate the risks posed by such events, this 
Local Hazard Mitigation Plan can help make the City a safer place for residents, workers, and visitors. This LHMP 
conducts a thorough examination of the threats posed by both natural and human-made hazards to the City and 
outlines a coordinated strategy to minimize these threats. The LHMP offers access to information and 
resources that enable community members, City staff, and local officials to understand the local hazards 
and make informed decisions. It also aims to improve coordination and collaboration among the City, 
community stakeholders, service providers, and members of the public. This increased coordination and 
collaboration can be beneficial in bringing together various key stakeholders such as other public 
agencies, local employers, service providers, and community members to work together towards making 
the City safer. 

 

This Local Hazard Mitigation Plan (LHMP) concentrates specifically on enhancing the mitigation phase of 
the cycle. Mitigation encompasses measures taken to increase the resilience of a community to disasters, 
reducing the amount of damage caused, and facilitating a more effective recovery.  
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FEDERAL AUTHORITY 
 
The preparation of a LHMP is not mandatory for the City but is encouraged by state and federal 
regulations. The Robert T. Stafford Disaster Relief and Emergency Act, amended by the Disaster 
Management Act of 2000, establishes a federal framework for local hazard mitigation planning. The act 
specifies that, to be eligible for federal hazard mitigation grant funding, jurisdictions must create a 
hazard mitigation plan that adheres to established guidelines and submit the plan to the Federal 
Emergency Management Agency (FEMA) for review and approval. These guidelines are defined in the 
Code of Federal Regulations, Title 44, Part 201, and are described in more detail in FEMA's Local 
Mitigation Plan Review Tool. 
 
STATE AUTHORITY 
 
California Government Code Sections 8685.9 and 65302.6 
 
California Government Code Section 8685.9 (also known as Assembly Bill 2140 or AB 2140) 
limits the State of California’s share of disaster relief funds paid out to local governments to 75 
percent of the funds not paid for by federal disaster relief efforts, unless 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. In these cases, the State may cover 
more than 75 percent of the remaining disaster relief costs. 
 
In California, all cities and counties must include a Safety Element addressing various hazardous 
conditions and other public safety issues. The Safety Element may be a stand-alone chapter or 
incorporated into another section of the General Plan. California Government Code Section 
65302.6 indicates that a community may adopt an LHMP into its Safety Element, if the LHMP 
meets applicable state requirements. This allows communities to use the LHMP to satisfy state 
requirements for Safety Elements. As the General Plan is an overarching long-term plan for 
community growth and development, incorporating the LHMP into the General Plan by reference 
creates a stronger mechanism for implementing the LHMP. 
 
California Government Code Section 65302 (g)(4) 
 
Under California Government Code Section 65302 (g)(4), or Senate Bill (SB) 379, the Safety 
Element in a community's General Plan must address hazards arising from or intensified by 
climate change. This element should detail the projected impact of climate change on local 
hazard conditions and incorporate adaptive measures for increased resilience. Integrating the 
Local Hazard Mitigation Plan (LHMP) into the Safety Element fulfills the state requirement. SB 
379 mandates the inclusion of climate change considerations in the Safety Element during LHMP 
updates post-January 1, 2017, or by January 1, 2022, for communities without an LHMP. 
 
This LHMP is consistent with current standards and regulations as outlined by the California 
Governor’s Office of Emergency Services (Cal OES) and FEMA. It uses the best available 
science, and its mitigation measures reflect best practices and community values. It meets the 
requirements of current state and federal guidelines and makes the City eligible for opportunities 
or benefits under state and federal law and practices.  
 
Note that while FEMA is responsible for reviewing and certifying this LHMP, and Cal OES is 
responsible for conducting a preliminary review, this Plan does not grant FEMA or Cal OES an 
increased role in the governance of the City or authorize either agency to take any specific action 
in the community. 
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PLAN ORGANIZATION AND USE 
 
The City’s LHMP is both a reference document and an action plan. This planning document will 
serve as the City’s long-term roadmap for community resiliency and sustainability. This is 
achieved through promoting sound policy to protect life, critical infrastructure and facilities, private 
property, and the environment from various hazards. The LHMP has information and resources to 
educate readers and decision makers about hazard events and related issues and includes a 
comprehensive strategy the City and community members can utilize to improve resiliency in the 
City. 
 
This plan cumulates the process of assessing vulnerabilities, measuring risk, identifying 
strategies for risk reduction, and assigning responsible parties to carry out appropriate action.  
This initiative involves a comprehensive study of multiple hazards that could impact the City 
including natural and human-caused hazards. 
 
In order to create a comprehensive plan, many stakeholders, community members, business 
leaders, and specialists were involved to attain a common objective of mitigating future risks to 
the City. This collaborative effort included not only residents, but also Emergency Managers from 
neighboring districts, utility representatives, and representatives from neighboring colleges.  By 
involving these key parties, the plan can draw upon their expertise and resources to ensure a 
more robust and resilient approach to addressing potential hazards. 
 
PLAN GOALS 
 
This Plan was developed to broadly increase resiliency in the City. There are five goals for the 
LHMP: 
 

1. Reduce the threat to life, injury, and property damage for the City’s residents, employees, 
and visitors. 

2. Keep critical services and government functions operational by protecting key 
infrastructure in the City. 

3. Protect natural systems from current and future hazard conditions. 
4. Coordinate mitigation activities among City departments and with neighboring 

jurisdictions. 
5. Strengthen resiliency in the City through partnerships with community members, local 

businesses, and community organizations. 
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PLANNING PROCESS 
 
State and federal guidance for local hazard mitigation plans do not require jurisdictions to follow a 
standardized planning process. FEMA encourages communities to create their own planning 
process that reflects local values, goals, and characteristics. FEMA suggests a general planning 
process as outlined in the 2013 Local Hazard Mitigation Planning Handbook: 

 

 
 

This section describes the process used by the City to develop its LHMP.

Determine the 
Planning Area 
& Resources

Build the 
Planning Team

Create an 
Outreach 
Strategy

Develop a 
Mitigation 
Strategy

Conduct a Risk 
Assessment

Review 
Community 
Capabilities

Keep the Plan 
Current

Review and 
Adopt the Plan

Create a 
Resilient 

Community
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HAZARD MITIGATION WORKING GROUP AND STEERING GROUP 
 
The City established a Hazard Mitigation Working Group (“Working Group”) which is made up of 
representatives from key City departments as well as stakeholder members that include 
residents, business leaders, representatives from local and regional agencies, and companies 
that are key to hazard mitigation activities.  
 
The Steering Group was comprised of select members from the Working Group. This group 
prominently featured representatives from Lake Forest’s Community Development and the 
consultants commissioned by the City who were tasked with planning and orchestrating the 
LHMP. As a part of the planning process, a clear distinction was drawn between the roles and 
responsibilities of the Steering Group and the Working Group, with both functioning 
synergistically towards achieving common objectives. 
 
The Steering Group's primary mandate was to steer the strategic trajectory of the planning 
process, coordinate Working Group meetings, planning community outreach initiatives, and 
function as a crucial conduit facilitating communication between the multitude of stakeholders, the 
citizens of Lake Forest, and City staff, while simultaneously integrating input for the plan. 
 
A comprehensive schedule of meetings was methodically designed and executed to ensure 
complete and accurate compilation of the LHMP (please refer to Appendix A for an in-depth 
account of planning meetings). During intervals between meetings, Steering Group members 
were entrusted with the task of acquiring relevant data, critically reviewing, and refining content to 
ensure the delivery of accurate and current information. 

 
 
These members make up the Hazard Mitigation Steering and Working Group: 

 
Name (Last, First) Department / Organization Group  
Simmons, William Jacob Green and Associates  Steering Group 
Cheung, Raymond Jacob Green and Associates  Steering Group 
Faulkner, Katrina Jacob Green and Associates Steering Group 
Stonich, Amy Community Development /City of Lake Forest (“LF”) Steering Group 
Young (née Ford), Arianna Community Development/LF Steering Group 
Musler, Connor Community Development Planning Division/LF Steering Group 
Hunter, Baryic Fire/OCFA Working Group 
Wheeler, Thomas Public Works/LF Working Group 
Marzara, Fred/Yuan, Faye Community Development Building Division/LF Working Group 
Hill, Darrell Community Development Code Enforcement/LF Working Group 
Shin, Simon  City Manager Department Information Technology/LF Working Group 
Mansur, Jennifer Community Development Planning Division (GIS)/LF Working Group 
Blethen, Victoria Community Services/LF Working Group 
Ackerman, Gayle Community Development/LF Working Group 
Volzke, Jonathan Management Services (PIO)/LF Working Group 
Slaven, Devin Public Works Environmental Compliance/LF Working Group 
Tran, Tran Public Works Traffic Division/LF Working Group 
Choi, Steve Irvine Ranch Water District (IRWD) Working Group 
Seitz, Sherri El Toro Water District  Working Group 
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Lopez, Chris Santa Margarita Water District  Working Group 
Falkenstein, Zoran  (Business Leaders) Applied Medical  Working Group 
Albrecht, Jeremy (Business Leaders) Applied Medical Working Group 
Robert Craven Assistant Superintendent, Business Services (SVUSD) Working Group 
Sperazza, Sara South Orange County Community College District (SOCCCD) Working Group 
Roberston, Kevin Saddleback Valley Church Working Group 
Kuta, Cheryl (RSM) (Neighboring Jurisdictions Emergency Managers - RSM) Working Group 
Catsimanes, Paul (Mission Viejo) (Neighboring Jurisdictions Emergency Managers - Mission Viejo) Working Group 
Ames, Joe (Laguna Hills) (Neighboring Jurisdictions Emergency Managers - Laguna Hills) Working Group 
Kim, So (Aliso Viejo) (Neighboring Jurisdictions Emergency Managers - Aliso Viejo) Working Group 
Rivera, Rose (Aliso Viejo) (Neighboring Jurisdictions Senior Planner- Aliso Viejo) Working Group 
Meier, Peter Public Works Water Quality Inspector/LF Working Group 
Gates, Nick Management Services /LF Working Group 
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PUBLIC ENGAGEMENT 
 
Under FEMA guidelines, local hazard mitigation planning processes should create opportunities for 
members of the public to be involved in plan development—at a minimum, during the initial drafting stage 
and during plan approval. The Steering Group chose to go beyond minimum standards and conduct 
more extensive community outreach to help ensure that the LHMP reflects community values, concerns, 
and priorities. 

Online Engagement 

The City recognized not all community members were able to attend public meetings and 
conducted public engagement through social media and online platforms. The Steering Group set 
up an information page on the City’s website as a simple one-stop location for community 
members to learn about the LHMP. This information page was provided in Spanish and English to 
engage more members of the community. The page included information about what an LHMP is 
and why the City was preparing one. It had links to materials and plan documents as they became 
available and notified members of the public about upcoming events.  

The Steering Group also used social media accounts, such as Facebook, Instagram, Twitter, and 
NextDoor to send quick notifications or bursts of information about the Plan and the development 
process. 

A central part of the online engagement was an online survey. This survey was provided in both 
Spanish and English and asked community members about their experience and familiarity with 
emergency conditions, their level of preparedness for future emergencies, and preferred actions 
for the City to take to increase resiliency in Lake Forest. 

The survey had responses from 239 community members. Those responses are summarized 
here: 

• Wildfire was the hazard of greatest concern to the largest number of respondents, followed 
by earthquakes. 

• Approximately 46% of respondents have been affected by a disaster in their current home, 
and 89% of these respondents reported being impacted by wildfire.  

• Most respondents listed active shooter incidents and long-term power outages as their top 
two concerns for manmade hazards. 

• The top three public education community events requested by the City were as follows: 
Disaster Preparedness Education, CPR Training, and Community Emergency Response 
Team (CERT) Training. 

• 80% of survey participants expressed concern that their neighborhood could be impacted 
by a disaster. 

• Email, NIXLE, television, and the internet were cited as the most effective ways to provide 
emergency preparation information. 

• 53% of survey participants expressed interest in learning more and being involved with the 
City’s Local Hazard Mitigation Plan. 

 
Public Outreach Events  
 
In-person public meetings were a central component of the City’s engagement efforts. These meetings 
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provided an opportunity for members of the public to learn about the LHMP in depth—the plan 
development process, the hazards of concern, the mitigation strategies, and individual actions. At these 
events members of the public spoke directly to City staff, the City’s consultant, and other stakeholders 
who provided detailed feedback. The City organized several public outreach events including two public 
meetings. Notification of the outreach events was shared on the City’s website, local radio (AM 1690), in 
social media posts, the City’s Spring Leaflet, City e-newsletters, and paper notices.  Each event was 
widely distributed in advance to solicit as much participation as possible. 
 

• Outreach Event #1 (January 18, 2023): Steering Group Members provided handouts and an 
opportunity to participate in the LHMP survey during the annual New Business Reception 
cohosted by the Chamber of Commerce. Participants learned about the importance of an LHMP, 
what the Plan would include, and the timeline for developing the Plan.  

• Outreach Event #2 (February 8, 2023): Flyers with QR code to the survey and an invitation to 
the community outreach meeting were handed out at a City pop-up booth during the Farmer’s 
Market at the City's Sports Park.  

• Outreach Event #3 (February 22, 2023): This was a special outreach event held at City Hall 
during which members of the public learned about the importance of an LHMP, what the Plan 
would include, and the timeline for developing it. Participants engaged in a hands-on activity and 
discussion to identify the hazards of most concern. An all-hazards approach was taken and 
participants submitted their assessment of potential impacts of each hazard back to the planning 
team. 

• Outreach Event #4 (February 23, 2023): To ensure a comprehensive community assessment 
was conducted, City staff and the Consultant provided a presentation explaining the plan, held a 
Q&A, and provided a survey to senior citizens at the City’s Senior Clubhouse.  At this event, over 
100 members of the public learned about the hazard profiles developed for the plan and were 
engaged to assess their hazard concerns, assess individual preparedness, and best methods of 
contact in the event of a disaster. 98 survey responses were received during the presentation.  

• Outreach Event #5 (April 15, 2023): A Southwest Outreach Event was hosted by the City on 
April 15, 2023, as part of the City’s Neighborhood Improvement Task Force. The event was held 
at Cavanaugh Park, a central location for stakeholders in the subject neighborhood. Flyers for the 
survey were distributed to approximately 40 residents who attended the event. 

• Planning Commission Meeting (TBD) 
• City Council Meeting (TBD): 

 
Additional Engagement Conducted  
 
Additional efforts were conducted by the Steering Group to bring awareness and solicit as much 
participation from the community as possible.  These included: 
 

• Physical flyers in Spanish and English distributed for posting on bulletin boards at City 
Hall, Foothill Ranch Public Library, El Toro Public Library, Lake Forest’s Sports Park 
Recreation Center, and 15 Spanish owned/speaking businesses.  

• Digital flyers sent to current and past Sheriff’s Team of Active Retired Seniors (STARS) 
classes, current and past Community Emergency Response Team (CERT) classes, and 
over 80 Lake Forest homeowners associations (HOAs). 

• Internal email campaign to 146 personnel to encourage City Staff engagement. 
• The Plan and details were featured in the City’s March 2023 E-Newsletter with over 7k 

subscribers which was also accessible on the City’s website. https://www.lake-
forest.360civic.com/en/departments/community-services/programs/city-publications  

• City Manager’s message in the Leaflet Spring 2023 edition. The Leaflet is an official 

https://www.lake-forest.360civic.com/en/departments/community-services/programs/city-publications
https://www.lake-forest.360civic.com/en/departments/community-services/programs/city-publications
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publication of the City of Lake Forest and is distributed as a public service to over 35,000 
Lake Forest homes and businesses. The Leaflet and Spring Recreation Guide 2023 | 
Lake Forest, CA - Official Website (lakeforestca.gov) 

• Ongoing radio outreach ad on AM 1690 featured across the City. 
• Announcement in the Mayor’s State of the City presentation, which was attended by 

community members and local business owners, as well as other stakeholders. The 
presentation was shared on social media and is available on the City’s website and 
YouTube channel. 2023 State of the City - Magic of Lake Forest | Lake Forest, CA - 
Official Website (lakeforestca.gov) https://youtu.be/dmFPlwl2OaQ?t=346 

 
Appendix B contains copies of all materials used for public outreach, including the full results of the 
community survey. 
 
PUBLIC REVIEW DRAFT 
 
On _____, 2023, the City released a draft copy of the LHMP for public review and comment. The 
document was posted electronically on the City’s website and hard copies were made available 
at TBD. The City distributed notifications about the public review draft through social media 
accounts and other online sources. 

 
PLAN REVISION AND ADOPTION 
 
Following public comment, the Steering Group revised the Plan and submitted it to Cal OES and 
FEMA. Comments received during public review included: 

• TBD 
• TBD 
• TBD 
• TBD 

 
Upon completion of Cal OES and FEMA review, the Steering Group made additional revisions to 
incorporate comments from state and federal agencies, as appropriate, and submitted the final 
draft to City decision makers. The City of Lake Forest City Council adopted the final LHMP on 
[DATE], 2023. Appendix C contains a copy of the adoption resolution. 
 
PLAN RESOURCES 
 
During the LHMP preparation and development, several other documents were reviewed to 
ensure consistency in planning efforts. Information from the following documents has been 
incorporated throughout this plan: the City’s Emergency Operations Plan, General Plan 
(specifically, the City’s Safety and Housing Elements of the General Plan), Storm Water 
Management Plan, the Strategic Business Plan, and the Community Wildfire Protection Plan. 
Reviewing the various methodologies used in these plans compared to the methodology in the 
LHMP was useful in evaluating the risk and impact associated with each hazard. Other plans and 
documents provided base level data, either for statistical purposes or based on scientific research 
surrounding potential hazard impacts in the City. Finally, state and other local hazard mitigation 
plans were reviewed to evaluate format and content. Some of the key documents, reports, and 
studies reviewed by the Steering Group are depicted in the Table 1 below: 
 

  
 

https://www.lakeforestca.gov/en/leaflet-and-spring-recreation-guide-2023
https://www.lakeforestca.gov/en/leaflet-and-spring-recreation-guide-2023
https://www.lakeforestca.gov/en/2023-state-city-magic-lake-forest
https://www.lakeforestca.gov/en/2023-state-city-magic-lake-forest
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Table 1: KEY RESOURCES FOR PLAN DEVELOPMENT 

Section Key Resources Example Uses 
Multiple sections • Cal-Adapt 

• California Geological Survey 
• California State Hazard Mitigation Plan 
• City of Lake Forest General Plan 
• FEMA Local Hazard Mitigation Plan Guidance 
• National Oceanic and Atmospheric Administration 
• National Weather Service 
• United States Geological Survey 
• US Census Bureau 2017-2021 American Community 

Survey 

• Science and background information 
on different hazard conditions 

• Records of past disaster events in and 
around Lake Forest 

• Current and anticipated climate 
conditions in and around Lake 
Forest 

• Projections of future seismic 
conditions and events 

Community Profile • City of Lake Forest financial and economic reports 
• California Energy Commission 
• El Toro Water District 
• Trabuco Canyon Water District 
• Irvine Ranch Water District 
 

• Demographic information for Lake 
Forest 

• History of the region 
• Economic trends in Lake Forest 
• Commute patterns in Lake Forest 
• Local land uses patterns 
• Background information on utilities 

serving Lake Forest 
Hazard Assessment 
(Drought) 

• California Department of Water Resources 
• US Drought Monitor 
• Western Regional Climate Center 

• Science and background information 
of extreme weather events. 

• Historical record of extreme weather 
events in and around Lake Forest 

Hazard Assessment 
(Flood) 

• FEMA Map Service Center 
• Orange County Flood Control District 

• Records of past flood events in and 
around Lake Forest 

• Locations of flood-prone areas in 
Lake Forest 

Hazard Assessment 
(Earthquake) 

• Southern California Earthquake Data Center • Locations of fault zone 
• Records of past earthquakes 

Hazard Assessment 
(Wildfire) 

• California Department of Forestry and Fire Prevention • Records of past fire events 
• Location of fire hazard zones in and 

around Lake Forest 

Note: Sections that are not individually called out in this table relied primarily on sources identified in multiple 
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CHAPTER 2 
COMMUNITY PROFILE 

 
This chapter of the LHMP is a summary of the City with information about the community’s 
physical setting, history, economy and demographics, current and future land uses, and key 
infrastructure. The Community Profile establishes the baseline conditions that inform the 
development of the hazard mitigation actions in Chapter 5. 
 
OVERVIEW 
 
Prior to incorporation, the City of Lake Forest was known as "El Toro". It was established in 1863 
as an agricultural area and served as a stagecoach stop between San Diego and Los Angeles. 
The community flourished, being quintessential in bringing the Santa Fe Rail Line through the 
region and later establishing El Toro Road at the I-5 freeway - the epicenter of the Saddleback 
Valley.   
 
In 1991, residents chose to incorporate the City, renaming it “Lake Forest”. Nine years after its 
incorporation, the City expanded its limits to the northeast to include the Foothill Ranch and 
Portola Hills neighborhoods, bringing additional homes and business centers into the City. The 
City's name was inspired by its two man-made lakes, as well as around 400 acres of eucalyptus 
trees tucked alongside Ridge Route Drive, which serves as the "forest".  
 
Today, the City is home to over 30 parks, and several corporate headquarters of fashion, 
technology, and restaurant industries.  The City offers a wide range of municipal services to its 
85,000-plus citizens. Many services are contracted by the City, including law enforcement, which 
is provided by the Orange County Sheriff’s Department, and fire services which is provided 
through the Orange County Fire Authority. 
 
GEOGRAPHY AND ENVIRONMENT 
 
The City is located in southeast Orange County, in an area known as the Saddleback Valley, and 
is nestled up against the foothills of the Santa Ana Mountain range to the east and the Pacific 
Ocean approximately 8 miles to the west.  The City is 16.8 square miles in size and is bordered 
by the cities of Irvine to the west, Laguna Hills and Laguna Woods to the south, Mission Viejo to 
the east, and unincorporated Trabuco Canyon to the northeast, and Modjeska Canyon and 
Limestone Canyon Regional Park to the north. Interstate 5 traverses the southwestern edge of 
the City.  
 
The City sees an average annual rainfall of 14 inches and a humidity of 4 percent.  The City 
enjoys an average summer high temperature of 83 degrees, a winter average high of 67 degrees, 
and rarely dips below 40 degrees. These averages are facilitated through the City’s average 
elevation of 489 feet as reported by the USGS, its close proximately to the Pacific Ocean, and its 
abundance of open space, parks and trails. 
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DEMOGRAPHICS 
 
The data used in this section comes from the American Community Survey (ACS), administered 
by the United States Census Bureau (US Census), completed in 2021. Based on this dataset, 
Lake Forest’s population was estimated to be 85,742 with a median age of 39, one year younger 
than the average median age in Orange County. Table 2 (below) shows the basic demographics 
of the City, which has gained on average 900 residents annually over the past 10 years.  
 
The latest data depicts a diverse community, as shown in Tables 2 and 3 below. 

 
 

Table 2: BASIC DEMOGRAPHICS 

Percentage of Total Lake Forest Population 
Persons under 5 years 6.4% 
Persons under 18 years 21.4% 
Persons between 18 - 65 58.7 % 
Persons 65 years and over 13.5% 
Source: US Census Bureau 2021 

 
Table 3: POPULATION BY RACE 

Percentage of Total Lake Forest Population 
Non-Hispanic White 54.0% 
Hispanic of any race 24.5% 
Non-Hispanic Asian 15.4% 
Non-Hispanic Black   1.8% 
All Other Non-Hispanic Races   4.3% 
Source: US Census Bureau 2021 

 
32.98% of City residents are bilingual, speaking both English and at least one other language. 
The remaining 67.02% of residents speak only English. Among those who are bilingual, the 
largest group, constituting 15.27% of the population, speaks Asian and Pacific Island languages, 
while Spanish is spoken by 15.05% of the population. 
 
In 2021, the U.S. Census Bureau estimated that 11.81% of the noninstitutionalized population in 
the City was living with a disability. This percentage increases among the older population, with 
nearly 41.5% of the population 65 and older having some form of disability Table 4 contains 
amplifying details that were considered during the planning process.  
 
 
 
 
 
 
 
 
 
 
 

 



 
 

18   Lake Forest Local Hazard Mitigation Plan – For Official Use Only 
 

LHMP 

Table 4:  DISABILITY POPULATION 

Percentage of Total Lake Forest Population 
Persons under 20   5.5% 
Persons 21-64 13.0% 
Persons over 64 41.5% 
Ambulatory   3.0% 
Cognitive   2.4% 
Vision   0.9% 
Hearing   2.5% 
Source: US Census Bureau 2021 

Note the percentages provided in Table 4, sourced from the U.S. Census Bureau, may not sum 
to exactly 100% due to rounding errors, statistical imprecision, or the possibility of respondents 
being able to select multiple categories.  

ECONOMY AND PATTERNS 
 
The City has a diverse mix of industries, including fashion, healthcare, technology, retail, and 
manufacturing. The largest employer in the City is Oakley Inc., a sports performance equipment 
and lifestyle company employing 1,275 people as of 2022. Other major employers include Cox 
Communications, Wal-Mart, and Kawasaki Motors Corp., U.S.A. 
 
Commuting patterns in the City are largely influenced by the City's location within Orange County, 
which is known for its extensive freeway system. Many residents commute to other cities within 
the County for work. The average commute time for residents is around 27 minutes, slightly lower 
than the national average. 
 
LAND USES & DEVELOPMENT TRENDS 
 
Lake Forest has experienced significant growth and development in recent decades. The City 
has a diverse mix of land uses including residential, commercial, and industrial, and a focus on 
creating a balanced and sustainable community. 
 
Residential development in the City consists primarily of single-family homes, multi-family homes, 
and apartments. Over the past decade, the City has undergone residential development of over 
800 acres as part of the Opportunities Study1 and 126 acres of the Meadows Residential 
Community subdivision. Other residential developments, including a 71-unit affordable housing 
project (Mountain View), have increased housing opportunities in the City. Five focus areas, 
recently rezoned to mixed-use as part of the City’s 2040 General Plan update, are also 
anticipated to accommodate future residential development. 
 
Commercial development in Lake Forest is focused on several shopping centers and retail 
districts located along the City’s major corridors El Toro Road, Lake Forest Drive, and the 241 
Toll Road. The Orchard at Saddleback, El Toro Square, Heritage Hill, and the Foothill Ranch 
Towne Centre are a few of the commercial centers within the City.  
 
Industrial development in the City is primarily focused on the manufacturing and technology 

 
1Opportunities Study: The City's comprehensive planning process to transition acres across 5 properties from 
business and industrial to residential, paving the way for amenities such as a sports park and community center. 
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sectors. The City is home to several major corporations, including Kawasaki Motors Corp. USA 
and Apria Healthcare, and has a number of industrial parks and office complexes. 
 
Figure 1 depicts the land use designations in the City. 
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 Figure 1 - Existing Land Use Map 
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INFRASTRUCTURE ASSESSMENT  
 
Maintaining key infrastructure networks in the City, as well as external partners supporting the 
community, is crucial. Any damage to these networks can result in additional hazards, such as a burst 
water tank causing flooding or downed power lines leading to a fire. 
 
ELECTRICITY 
 
The City is powered by Southern California Edison (SCE), which is the primary electricity supplier for 
much of Southern California. SCE is responsible for the ownership, maintenance, and operation of the 
power transmission and distribution infrastructure that serves the City. This infrastructure includes a 
complex system of power lines, transformers, and substations that work together to deliver electricity to 
homes, businesses, and other facilities in the area. 
 
Substations are a critical component of the electrical grid infrastructure, as they play a key role in 
transforming the voltage of the electricity to a level that can be safely and efficiently distributed to homes 
and businesses. There are several substations located near Lake Forest that are owned and operated 
by SCE, as well as one within the City limits. These substations are responsible for regulating the flow 
of electricity, controlling voltage levels, and preventing power outages in the area. 
 
Substations serving the City area include the Portola Substation located in nearby Irvine, the El Toro 
Substation located just outside of the City limits, the 220/66/12 kilovolt (kV) substation (Viejo Substation) 
on a 12.5-acre site located in the City of Lake Forest supported by a 3.1-mile 66 kV sub-transmission 
line along the corridor between the Viejo Substation, and the Chiquita Substation located in the City of 
Mission Viejo. 
 
NATURAL GAS 
 
Southern California Gas Company (SoCalGas) is the provider of natural gas service in the City. 
According to So Cal Gas, there is a significant transmission line running parallel to and in between 
Jeronimo Road and Muirlands Boulevard in the northwesterly part of the City, with no other major 
pipelines in the area. However, it is important to note that damage to the transmission line or facilities in 
neighboring communities may impact the natural gas service in the City. Due to the potential 
flammability and combustibility of natural gas, incidents such as a pipeline rupture or sparks near 
natural gas can lead to serious consequences, such as fire or explosion. 
 
WATER AND WASTEWATER 
 
The City relies on robust and reliable water and wastewater infrastructure to support the needs of its 
residents, businesses, and visitors. This infrastructure is comprised of a complex network of pipes, 
pumps, treatment plants, and storage facilities designed to collect, treat, and distribute water and 
wastewater throughout the City. 
 
Water Infrastructure: The primary water supply for the City is processed at the Baker Water Treatment 
Plant, a facility operated by the Irvine Ranch Water District (IRWD) with a daily capacity of 28.1 million 
gallons. This plant, a joint regional facility serving the Santa Margarita Water District (SMWD) and four 
South Orange County water districts, enhances water supply reliability, quality, and local control. Since 
its launch in January 2017, the plant has effectively treated, processed, and distributed water at a cost 
lower than imported treated water, highlighting its cost-effectiveness and efficiency. 
 
The City is primarily reliant on imported water from the Municipal Water District of Orange County, and 
the Metropolitan Water District also runs a pipeline through the City. The City has multiple water districts 
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- IRWD, El Toro Water District (ETWD), and Trabuco Canyon Water District (TCWD). IRWD manages 
approximately 3/4 of the City's water supply, while about 1/4 is served by ETWD, which also uses 
imported water. 
 
The IRWD operates the City's water distribution system, which includes over 300 miles of pipes, storage 
tanks, and pumping stations. This system delivers water to more than 20,000 customers, including 
residential, commercial, and industrial users. 
 
The City also uses recycled water from IRWD for various purposes. Several parks, parkways and 
common landscape areas in the City use recycled water, and IRWD has significant infrastructure for 
recycled water operating within the City. 
 
Wastewater Infrastructure: The City’s wastewater infrastructure prioritizes efficiency and cost-
effectiveness through advanced technology in water treatment and recycling. The Los Alisos Water 
Recycling Plant (LAWRP), operating since 1964, has undergone numerous upgrades, increasing its 
recycled water production capacity to 7.5 million gallons per day. Recycled water accounts for over a 
quarter of the district's water demands and conserves drinking water resources. 
 
The wastewater at LAWRP undergoes a multi-step process, resulting in tertiary recycled water suitable 
for non-potable uses. These processes include coagulation, flocculation, clarification, filtration, and 
sodium hypochlorite disinfection. In addition to LAWRP, the El Toro Water District Water Recycling 
Plant also serves the City, representing a significant portion of the City's water and wastewater lines.  

 
TRANSPORTATION 
 
Lake Forest has a well-established transportation system that utilizes several major highways to 
provide convenient access to other cities and regions in Southern California. The primary 
highways serving Lake Forest include Interstate 5 and State Route 241. 
 
Interstate 5, the primary north-south interstate highway on the West Coast of the United States, 
runs along and parallel to the southwestern edge of the City. Northbound lanes provide quick 
access to nearby cities such as Irvine, Santa Ana, and Anaheim, as well as the greater Los 
Angeles metropolitan area. Southbound lanes provide access to Mission Viejo, San Juan 
Capistrano, Dana Point and San Clemente, as well as Marine Corps Base Camp Pendleton and 
the City of San Diego. State Route 241 is a toll road that connects from State Route 91 and runs 
from the eastern edge of Orange County to Rancho Santa Margarita and provides a convenient 
alternative to I-5 for commuters and travelers looking to avoid traffic congestion. 
 
Lake Forest is also served by a network of local roads and streets that provide access to 
neighborhoods, commercial areas, and public facilities. The Orange County Transportation 
Authority (OCTA) provides public transit services in the City and the surrounding areas. This 
includes bus routes and paratransit services that connect the City to other parts of Orange 
County.  
 
The City is also connected through the Southern California Regional Rail Authority's Metrolink 
system, which operates intercity passenger trains throughout the region. The nearest Metrolink 
station to Lake Forest is the Irvine Station, located approximately 7 miles northwest of Lake 
Forest. This rail network is shared with the BNSF Railway, which manages freight traffic, 
enhancing the City's connection to various commercial transportation networks. The closest 
major airport is John Wayne Airport, located in nearby Santa Ana. 
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CHAPTER 3 
HAZARD ASSESSMENT 
 
This chapter discusses the types of hazards that might reasonably happen within the City. It describes 
these hazards and how they are measured, provides a history of these hazards in and around the City, 
identifies where they may occur, and discusses the risks they pose. The discussion of risks include any 
changes to the frequency, intensity, and/or location of these hazards as a result of climate change. This 
chapter also discusses how the Working Group identified and prioritized the hazards in this Plan. The 
prioritization was accomplished through a series of meetings involving the broader group, wherein open 
discussions were conducted among all Working Group members in a virtual setting. Various factors 
were considered in the decision-making process, including public concerns expressed through surveys, 
historical data, subject matter expert opinions, hazardous events impacting neighboring communities, 
and additional information contributed by the members. 

 
HAZARD IDENTIFICATION & SCORING 
 
FEMA guidance identifies a number of hazards communities should evaluate for inclusion in a 
hazard mitigation plan. Communities may also consider additional hazards for their plans. The 
Working Group reviewed an extensive list of hazard events and excluded the ones that pose the 
least threat or are assessed to have the lowest probability of impact from the LHMP. Table 5 below 
indicates the hazards discussed and their ranking measured on the Hazard Matrix. 
 
The following criteria, based on historical and recent events, were used to determine the rating of 
each potential hazard, validating their frequency and impacts: 
 
Probability 
 
• Likely: There may or may not have been historic occurrences of the hazard in the community 

or region, but experts feel that it is likely that the hazard will occur in the community. Between 
10% and 100% annual probability. 

• Possible: There may or may not have been a historic occurrence of the hazard in the 
community or region, but experts feel that it is possible the hazard could occur in the 
community. Less than 10% annual probability. 

• Unlikely: There have been no historic occurrences of the hazard in the community or region 
and experts agree it is highly unlikely that the hazard will occur in the community. Less than 
1% annual probability. 

 
Impact 
 
• High: Catastrophic/Critical. The consequences will be significant in terms of building damage 

and loss of life. 
• Moderate: Limited. The consequences are thought to be modest in terms of building damage 

and loss of life, limited either in geographic extent or magnitude. 
• Low: Negligible. Little building damage and trivial impact to infrastructure and critical facilities. 
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 Table 5: 2023 WORKING GROUP HAZARD MATRIX 

 
 Probability of Occurrence 

Im
pa

ct
 a

nd
 E

xt
en

t 

 Likely Possible Unlikely 
Hi

gh
 

• Wildfires • Earthquake • Epidemic / Infectious Disease 

M
od

er
at

e 

• Floods 
• Drought 
• Climate Change 
• Hazmat / Radiological 

Incident 
 

• Slope Failure / Landslides 
• Utility Resource Destruction 

• Terrorism 
• Contamination 
• Technology Disruption 

Lo
w

 

• Extreme Temperature • Severe Storms • Rail Incident 
• Civil Unrest / Protest / Riots 
• Aircraft Incident 
• Transportation Disruption 

 
The Working Group reviewed the results of the January 2023 Hazard Assessment, along with the 
Community Hazard & Risk Assessment Survey, and developed the following list of natural hazards 
for inclusion in the 2023 LHMP: 
 

• Wildfires 
• Earthquakes 
• Floods 
• Drought 
• Slope Failure/Landslides  
 

The Steering Group then followed FEMA guidance for hazard mitigation plans and prioritized each of the 
five hazards. A score of 1 to 4 was assigned to four criteria for each of the five hazards. The four criteria 
are: 
 

• Probability: the likelihood that the hazard will occur in Lake Forest in the future. 
• Location: The size of the area that the hazard would affect. 
• Maximum probable extent: The severity of the direct damage of the hazard to Lake Forest. 
• Secondary impacts: The severity of indirect damage of the hazard to Lake Forest. 
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The Steering Group assigned a weighting value to each criterion, giving a higher weight to the criteria 
deemed more important, and multiplied the score for each criterion by the weighting factor to determine 
the overall score for each criterion. The weighting values were recommended by FEMA: 
 

• Probability: 2.0 
• Location: 0.8 
• Maximum probable extent: 0.7 
• Secondary impacts: 0.5 

 
Table 6 shows the rubric used to assign a score for each criterion. 
  

Table 6: CRITERION SCORING 

  

Probability Maximum Probable Extent 
(Primary Impact) 

The estimated likelihood of occurrence based on historical 
data. 

The anticipated damage to a typical structure in the 
community. 

Probability Score Impact Score 
Unlikely—less than a 1 percent chance in a given 
year. 

1 Weak—little to no damage 1 

Occasional—a 1 to 10 percent chance in a given 
year. 2 Moderate—some damage, loss of service 

for days 2 

Likely—a 10 to 90 percent chance in a given year. 3 Severe—devastating damage, loss of 
service for months 3 

Highly likely—more than a 90 percent chance in a 
given year. 4 Extreme—catastrophic damage, 

uninhabitable conditions 4 

Location Secondary Impact 
The projected area of the community affected by the hazard. The estimated secondary impacts to the community at large. 

Affected Area Score Impact Score 
Negligible—affects less than 10 percent of the 
planning area. 1 Negligible—no loss of function, 

downtime, and/or evacuations 1 

Limited—affects 10 to 25 percent of the planning 
area. 

2 Limited—minimal loss of functions, 
downtime, and/or evacuations 2 

Significant—affects 25 to 75 percent of the 
planning area. 3 Moderate—some loss of functions, 

downtime, and/or evacuations 3 

Extensive—affects more than 75 percent of the 
planning area. 4 High—major loss of functions, downtime, 

and/or evacuations 4 

  
 
After calculating the overall score for each criterion for each hazard, the scores for location, maximum 
probable extent, and the secondary impact were summed to determine the total impact score for each 
hazard. FEMA guidance recommends multiplying the total impact score by the overall probability score to 
determine the final score for each hazard. A final score between 0 and 12 is considered a low-threat 
hazard, 12.1 to 42 is a medium-threat hazard, and a score above 42 is considered a high-threat hazard. 
This final score determines the prioritization of the hazards. Table 7 shows the individual criterion scores, 
the final score, and the threat level for each hazard based on the above prioritization process. 
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Table 7: HAZARD SCORE AND THREAT LEVEL 

  
  
Hazard 

  
Probabilit

y (2.0) 

Impact (2.0)   
Final 
Score 

  
Threat 
Level 

Location 
(0.8) 

Primary 
Impact 

(0.7) 

Secondar
y 
Impact 
(0.5) 

Wildfire 4 (Highly 
Likely) 

4 (Extensive) 4 (Extreme) 4 (High) 64 High 

Earthquake 3 (Likely) 4 (Extensive) 4 (Extreme) 4 (High) 48 High 

Drought 4 (Highly 
Likely) 

4 (Extensive) 3 (Severe) 4 (High) 44 High 

Flood 4 (Highly 
Likely) 

2 (Limited) 3 (Severe) 4 (High) 36 Medium 

Landslide and 
Mudflow 3 (Likely) 2 (Limited) 4 (Extreme) 4 (High) 30 Medium 

 
 
The following information details each of the five natural hazards addressed in the LHMP, their effect on 
the City in the past, and the portion of the City’s population, infrastructure, and environment that has been 
historically vulnerable to each specific hazard, based on available data. 
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HAZARD PROFILES 
 
 
WILDFIRE 
 
Description 
 
California experiences large, destructive wildfires almost every year and the City is no exception. 
Wildfires have occurred throughout the county, ranging from small, localized fires to disastrous fires 
covering thousands of acres.  
 
Wildfires burn primarily in undeveloped and natural spaces and are a common part of ecosystems across 
California. These fires assist in removing brush and debris from natural environments and are essential 
for the health of many ecosystems and the life cycles of numerous species. However, it has been 
standard practice since the early twentieth century to suppress naturally occurring fires in wilderness 
regions. This practice of suppressing fires has caused dry plant materials and other fuels to accumulate. 
 
Simultaneously, human activity has altered the buffer zone between developed and undeveloped 
regions, known as the wildland-urban interface (WUI). The natural environment of a WUI may make 
these zones particularly appealing locations to live in. WUIs have become developed in many regions of 
California, albeit at lower densities than fully urbanized areas. This building activity, however, has drawn 
more people into wildfire-prone areas. Because of the abundance of fuel and the rising incursion into the 
WUI, wildfires have become one of the most prevalent and hazardous dangers in California. 
 
Wildfires, unlike the other natural catastrophes, can be started by either natural or man-made causes. 
Wildfires can be sparked by lightning, accidents, or arson. The extent and intensity of every fire is 
determined by the availability of fuel, meteorological conditions, and geography. Wildfires in the WUI do 
not have to be enormous to be destructive. Wildfires pose major threats to property and life. Smoke and 
other particulate matter from wildfires are hazardous to one's health, even to those not in proximity of the 
burn area. Because flames remove the vegetation that slows water flow and keeps slopes stabilized, 
burned regions may be more vulnerable to flooding and landslides. 
 
Location and Extent 
 
Wildfires are not measured on a precise scale, but rather by magnitude (e.g., acres burnt) or impact 
(buildings destroyed or damaged, injuries or deaths, cost of damage, etc.). Wildfire risk is graded on a 
three-tier scale of fire hazard severity zones (FHSZs): extremely high, high, and moderate. These 
classifications do not correlate to a precise danger or severity of fire but are more qualitative phrases that 
take into account a variety of elements. The agency in charge of fire prevention also classifies fire-prone 
locations. Federal Responsibility Areas (FRAs) are managed by federal organizations such as the US 
Forest Service, the Bureau of Land Management, and the National Park Service.  
 
The terrain of the City's San Joaquin Hills and Santa Ana Mountain foothills is highly susceptible to 
wildfires. Directly northeast of the City, there are natural, undisturbed hillsides/mountains. To the 
southwest of the City, there are open space regions. The majority of the City is situated between these 
two areas. Cal FIRE has labeled most of these untouched areas as Very High Fire Hazard Severity 
Zones (VHFHSZ). This zone covers the Santa Ana Mountain range located in the northeastern part of 
the City, as shown in Figure 2. 
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Figure 2 - Very High Fire Hazard Severity Zones 
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PAST EVENTS 
 
Santiago Canyon Fire – On October 21, 2007, a wildfire, set by an unidentified arsonist, began in the 
foothills north of Irvine and spread towards the areas to the east of the City of Orange. The fire 
consumed more than 28,000 acres, destroyed 32 structures, and damaged 12 others, with no fatalities 
reported. Notably, the fire reached the backyards of residences in Foothill Ranch and Portola Hills, but 
no homes were lost in these communities. 
 
Holy Fire – The Holy Fire began on August 6, 2018, in the Holy Jim Canyon area of the Cleveland 
National Forest as a result of arson. This fire ravaged over 23,000 acres and destroyed 24 structures.  
Thousands of residents in the City were forced to evacuate and although there were no major injuries 
reported, its impact was felt on Lake Forest and the surrounding communities. 
 
Silverado Fire 2– On October 26, 2020, a fire began in the City of Irvine when a lashing wire in one of 
Southern California Edison’s telecommunications lines sparked. The fire quickly spread, burning 
thousands of acres of brush and chaparral, eventually reaching nearly 13,000 acres and forcing 
thousands of residents to evacuate. The fire caused significant damage, destroying at least 5 structures 
and injuring several people.  
 
Bond Fire – In December of 2020, the Bond Fire burned nearly 7,500 acres in the Santiago Canyon 
area and destroyed more than 30 structures.  The fire began from an explosion at a home with an 
electric generator, which had propane tanks stored nearby. The fire necessitated the evacuation of 
25,000 residents and injured two firefighters. 
 
RISK OF FUTURE EVENTS 
 
The likelihood of a wildland fire threat in the City and Orange County rises in direct proportion to the 
number of buildings developed in the WUI. Over time, the expanding population encroaches higher into 
the foothills. The expanded "interface" between urban/suburban areas and open spaces generated by 
new development has resulted in a major increase in fire hazards to life and property, as well as 
challenges to the design and capability of fire prevention systems. 
 
Because of the extensive history of wildfires in Orange County, as well as the existence of VHFHSZs in 
and around the City, similar incidents are very likely in the future. The immediate risk is likely to be 
highest in the foothills of the Santa Ana Mountains and San Joaquin Hills, where conditions are ideal for 
wildfires. 
 
CLIMATE CHANGE CONSIDERATIONS 
 
Climate change exacerbates the risk of wildfires in the City through various mechanisms. The rise in 
temperatures associated with climate change is anticipated to lead to more frequent and severe drought 
conditions. This will likely result in greater amounts of dry plant matter available as fuel, heightening the 
susceptibility to wildfires statewide. Additionally, climate change may lead to an increase in the frequency 
of lightning strikes, a well-known ignition source for wildfires. 
 
The City is situated in a region of Southern California that is known for Santa Ana winds. Santa Ana 
winds are a type of hot and dry wind that typically blows in Southern California during the fall and winter 
months. The winds are characterized by their strong and gusty nature and their ability to rapidly dry out 
vegetation, increasing the risk of wildfires. The winds are caused by high-pressure systems that develop 
over the Great Basin and flow towards the coast, accelerating and warming as they descend through 

 
2 There was another significant fire named the "Silverado Fire" that occurred in 2014, which also impacted Orange 
County. However, limited data is available regarding its effects and aftermath. 
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mountain passes and canyons. Santa Ana winds can reach speeds of up to 80 miles per hour and are 
often accompanied by low humidity levels, making them a significant hazard to the region.  
 
EARTHQUAKE 
 
Description 
 
An earthquake is the sudden movement of the earth’s surface caused by the release of stress 
accumulated within or along the edge of the earth’s tectonic plates, a volcanic eruption, or a manmade 
explosion. Most earthquakes occur at the boundaries where the earth’s tectonic plates meet (faults); less 
than 10% of earthquakes occur within plate interiors.   
 
According to the United States Geological Society (USGS) Earthquake Hazards Program, an earthquake 
hazard is any disruption associated with an earthquake that may affect residents’ normal activities. This 
includes surface faulting, ground shaking, landslides, liquefaction, tectonic deformation, tsunami, and 
seiches. Ground shaking and liquefaction are the primary causes of earthquake damage to man-made 
structures. 
 
Ground Shaking: Also known as, “seismic shaking” is the ground shaking caused by an earthquake. 
Plate tectonics, or the slow shifting of parts of the Earth's surface, causes earthquakes. As the pieces 
along fault lines travel past each other at a pace ranging from a fraction of an inch to nearly five inches 
per year, friction causes the portions to "stick" and stress increases. The tension ultimately overcomes 
the friction that holds the parts together, enabling them to suddenly slide past each other. This quick 
movement ruptures the fault, resulting in the ground shaking associated with an earthquake. 
 
Faults form at the borders of vast parts of the earth's surface known as plates. This ongoing process of 
sticking and releasing tension, on the other hand, can deform the plate and generate faults far from the 
boundaries themselves. The majority of California lies on the North American plate, while the coastal 
areas south of San Francisco are on the Pacific plate. The major border between these plates is the San 
Andreas Fault, but additional fault lines can be detected up to 200 miles away. The San Andreas Fault 
and several other fault lines are responsible for California's regular seismic shaking and other tectonic 
activity. 
 
Shaking can be powerful enough to cause widespread damage or so mild that only scientific instruments 
can detect it. The quantity of energy released by the fault rupture (how much of the accumulated tension 
was released), the length of the rupture (the longer the slide along the fault line, the greater the shaking), 
and the depth at which the rupture occurs all contribute to the intensity of seismic shaking (ruptures that 
occur closer to the surface often cause stronger shaking). The locations nearest to the rupture usually 
suffer the most shaking. 
 
Buildings and structures can be damaged or destroyed by seismic shaking, which can result in partial 
and complete collapse. Infrastructure on or below the surface, such as roads, rail lines, power lines, and 
pipelines, can be harmed or destroyed by ground movement. Hazardous material leaks, water line 
breaks that result in flooding, threats to human and environmental health due to broken wastewater lines, 
and other dangerous scenarios brought on by infrastructure failure can all arise from this. There is a 
possibility of fatalities or serious injuries due to falling objects and structures during seismic shaking. 
 
Liquefaction: This transpires when water-saturated, loosely packed material, such as sand or silt, is 
violently disturbed. The saturated substance behaves less like solid ground and more like a liquid due to 
the force of the shaking. The danger of liquefaction is influenced by the soil's composition as well as the 
height of the groundwater table. If the soil is made up of material prone to liquefaction, it may be more 
likely to occur in locations where the groundwater level is higher due to wetter soil. 
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For liquefaction to occur, soils must be saturated with water. High water table areas typically have 
saturated soil because the distance between the shallowest aquifer and the surface is short. Alluvial 
soils—soft sands, silts, and clays—are similarly prone to liquefaction since they are fine grain and do not 
bind well together. Any structure built on liquefied earth may sustain damage since it has lost most or all 
stability. During some liquefaction events, buildings may be destroyed. Utility wires buried in the ground 
may be damaged or destroyed by liquefied soils. Additional risk considerations are flooding (if water lines 
are damaged), or fire (if natural gas lines are damaged). Additionally, liquefied soils may cause 
mudslides. 
 
The risk of liquefaction in Lake Forest is also directly proportional to the likelihood of an earthquake 
occurring. The City is in close proximity to several local faults3 that run across Orange County, increasing 
the possibility of seismic activity. An earthquake along any of these faults has the potential to cause 
significant ground shaking that can trigger liquefaction in the City. 
 
Location and Extent 
 
The magnitude of ground shaking is evaluated by the quantity of energy discharged by the seismic 
event, which is determined by the length and depth of the fault. The stronger the shaking, the longer and 
closer the fault rupture is to the surface. In most situations, places closest to the fault rupture experience 
the most seismic effects, while areas further away experience fewer tremors. Seismic shaking can cause 
structural damage or destruction, resulting in partial or total collapse. Ground shaking can also damage 
or destroy subsurface infrastructure or pipelines, potentially resulting in hazardous material spills as well 
as flooding if water lines burst. 
 
The southern region of California, encompassing Lake Forest, is characterized by considerable seismic 
activity attributable to substantial geological fault lines. Minor faults, while present in Lake Forest, 
contribute minimally to the potential for seismic disturbance. Figure 3 illustrates the pronounced increase 
in ground shaking potential resultant from other, more significant faults. 
  

 
3 Local Faults: According to the USGS, Lake Forest is in close proximity to several significant fault lines that could 
impact the City. These include the San Andreas, Elsinore, Newport-Inglewood, San Joaquin Hills, Whittier, and 
Puente Hills Faults. 
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Figure 3 - Lake Forest Ground Shaking Potential 
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The Modified Mercalli Intensity (MMI) scale, which is based on the amount of documented damage, is 
typically used to gauge the intensity of seismic shaking. The Richter scale was superseded by the MMI 
scale because it was no longer accurate for measuring greater earthquakes. Different parts of a city or 
area may report varying MMI measures at various locations because the intensity of the shaking and, 
subsequently, the extent of the damage, often diminishes as the seismic energy moves farther from the 
point of origin of the fault rupture. Given the size of Lake Forest, it is conceivable that different areas of 
the City would record varying MMI readings. Roman numerals on a 12-point scale are used to represent 
each degree of shaking intensity on the MMI scale as shown on Table 3-3 below. 
  

Table 8: MII SCALE 

Modified Mercalli Intensity Scale 
Value Shaking Description 

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

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

 
III Weak 

Felt quite noticeably by persons indoors, especially on upper floors of buildings. 
Many people do not recognize it as an earthquake. Standing motor cars may rock 
slightly. Vibrations similar to the passing of a truck. Duration estimated. 

IV Light 
Felt indoors by many, outdoors by few during the day. At night, some awakened. 
Dishes, windows, doors disturbed; walls make cracking sound. Sensation like 
heavy truck striking building. Standing motor cars rocked noticeably. 

V Moderate Felt by nearly everyone; many awakened. Some dishes, windows broken. 
Unstable objects overturned. Pendulum clocks may stop. 

VI Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen 
plaster. Damage slight. 

VII Very Strong 
Damage negligible in buildings of good design and construction; slight to moderate 
in well-built ordinary structures; considerable damage in poorly built or badly 
designed structures; some chimneys broken. 

VIII Severe 

Damage slight in specially designed structures; considerable damage in ordinary 
substantial buildings with partial collapse. Damage great in poorly built structures. 
Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture 
overturned. 

IX Violent 
Damage considerable in specially designed structures; well-designed frame 
structures thrown out of plumb. Damage great in substantial buildings, with partial 
collapse. Buildings shifted off foundations. 

X Extreme 

Most masonry and frame structures destroyed with their foundations. Some well-
built wooden structures and bridges destroyed. Serious damage to dams, dikes, 
embankments. Large landslides. Water thrown on banks of canals, rivers, lakes, 
etc. Sand and mud shifted horizontally on beaches and flat land. Rails bent slightly. 

Liquefaction events do not have a scale of measurement; however, other factors such as soil type, 
the strength of ground shaking in the area of liquefaction, size of the affected area, and degree of 
destruction as a result of the liquefaction can be used to assess the extent of damage associated 
with a liquefaction event. Figure 4 below displays the liquefaction hazard zones for the City of Lake 
Forest. 

 

 



 
 

35   Lake Forest Local Hazard Mitigation Plan – For Official Use Only 
 

LHMP 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 - Liquefaction Hazard Zones 
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Past Events 
 
As of September 2023, the City has a very high earthquake risk, with a total of 7,966 earthquakes since 
1931. The largest earthquake in recent history within 30 miles of the City was a 5.5 Magnitude. The 
Chino Hills Earthquake struck Southern California on July 29, 2008, causing damage to structures and 
eight injuries across the region. Despite being 30 miles from the epicenter, Lake Forest experienced 
shaking and structural damage including cracked walls, broken windows, and damaged chimneys, in 
residential and commercial buildings. The earthquake caused temporary power outages and gas leaks, 
leading to emergency repairs. 
 
Despite the relatively moderate effects of the 2008 Chino Hills Earthquake on the City, the event 
underscores the region's susceptibility to seismic activity and highlights the ongoing risk earthquakes 
pose to the Community. 
 
Risk of Future Events 
 
In 2015, a study by the USGS, California Geological Survey, and the Southern California Earthquake 
Center, the third Uniform California Earthquake Rupture Forecast, calculated the probability of a future 
earthquake on a variety of fault systems.  The study suggests a probability of 50% or higher for the 
occurrence of an earthquake with a magnitude ranging from 5.0 to 6.1 within a 51-mile radius of the City 
over the next 50 years. Additional information on the implications of this study for the City of Lake Forest 
is available in Figure 5 below. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 5 - Projected Earthquake Probability for Lake Forest, CA 
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The City is located in a seismically active zone. Given its history and its proximity to significant fault lines, 
it is highly likely that it will experience major seismic events in the future. The presence of major faults in 
the region suggests an imminent risk of substantial seismic shaking. 
 
Climate Change Considerations 
 
There is no evidence of a relationship between climate change and seismic activity that might alter 
conditions in the City. Therefore, climate change is not likely to change the frequency or intensity of 
earthquake occurrences. However, variations in precipitation patterns may influence groundwater levels, 
which may affect the vulnerability of the City soils to liquefaction. Nevertheless, there are no records of 
liquefaction episodes within the City, and it is uncertain if climate change will have any influence on 
liquefaction. There is no evidence of a direct relationship between climate change and earthquake 
occurrences that cause liquefaction. 
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FLOODS 
 
Description 
 
Flooding can occur following periods of excessive rainfall, whether as a single severe event or as a 
succession of storms. Flooding can also result from the failure of a water control structure, such as a 
levee or dam failure or from debris that jam a river or stream causing it to overflow onto the surrounding 
area. If precipitation exceeds the capacity of drainage and stream channels, they may flood their banks 
and shores. Flooding is likely when heavy rain falls in a region where the ground is already wet. The 
existence of pavement and other impermeable surfaces in urbanized regions means that the earth is less 
able to absorb water.  
 
Floods endanger communities and public safety in a variety of ways. Flooding may damage property, 
ruin homes, transport automobiles, and other large objects. Floodwater can wash away topsoil and 
plants, causing erosion. Floodwater may obstruct the mobility of flood victims or first responders seeking 
to reach persons in need of assistance. 
 
Location and Extent 
 
Floods within Lake Forest are influenced by several waterways, including Borrego Canyon Wash, 
Serrano Creek, and Aliso Creek, among others. These floods are characterized by their predicted 
frequency, such as a 100-year or 500-year event. Specifically, a 100-year flood indicates a 1% 
probability (1 in 100) of the event occurring in any given year, while a 500-year flood represents a 0.2% 
likelihood (1 in 500). Notably, 100-year floods are considered significant and are often referred to as 
"base floods." The Federal Emergency Management Agency (FEMA) is responsible for mapping flood 
zones, as depicted in Figures 6 and 7, which highlight these zones within Lake Forest. 
 
Flood plains are areas that flood frequently and are classified by the intensity of the flood projected. The 
100-year flood plain, for example, refers to a region that may be flooded by a 100-year flood. In principle, 
any location can be flooded if the flood event is strong enough, but low-lying regions near natural or 
man-made bodies of water are most vulnerable. FEMA defines flood plains as follows: the 100-year flood 
plain (or "special flood hazard area"), the area outside of the 100-year flood plain but within the 500-year 
flood plain (or "moderate flood hazard area"), and the area outside of the 500-year flood plain (or 
"minimum flood hazard area"). Table 9 below shows these detailed flood plain categories. 
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Table 9: FEMA FLOOD PLAIN CATEGORIES 

Category Description 
A Within a 100-year flood plain, but the water height of the 100-year flood is not known. 
A1-30 or AE Within a 100-year flood plain and the water height of the 100-year flood is known. 
AO Within a 100-year flood plain, and the water height of the 100-year flood is between 

one and three feet but not specifically known. 
A99 Within a 100-year flood plain, protected by flood protection infrastructure such as 

dams or levees. 
AH Within a 100-year flood plain, and the water height of the 100-year flood is between 

one and three feet and is specifically known. 
AR Within a 100-year flood plain, protected by flood protection infrastructure that is not 

currently effective, but is being rebuilt to provide protection. 
V Within a 100-year flood plain for coastal floods, but the water height of the flood is not 

known. 
V1-30 or VE Within a 100-year flood plain for coastal floods and the water height of the flood is 

known. 
VO Within a 100-year flood plain for shallow coastal floods with a height between one 

and three feet. 
B Within a 500-year flood plain, or within a 100-year flood plain with a water height less 

than one foot 
(found on older maps) 

C Outside of the 500-year flood plain (found on older maps) 
X Outside of the 500-year flood plain (found on newer maps) 
X500 Within a 500-year flood plain, or within a 100-year flood plain with a water height less 

than one foot (found on newer maps) 
D Within an area with a potential and undetermined flood hazard. 
M Within an area at risk of mudslides from a 100-year flood event. 
N Within an area at risk of mudslides from a 500-year flood event. 
P Within an area at risk of mudslides from a potential and undetermined flood event. 
E Within an area at risk of erosion from a 100-year flood event. 
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Figure 6 - Lake Forest 100 Year Flood Hazard Areas 
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Figure 7 - Lake Forest Flood Hazard Zones 
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Past Events 
 
Although the City itself does not have a long and extensive history of major flooding, the wider Orange 
County area has experienced several instances of flooding throughout its history. The County covers 948 
square miles, including mountain terrain and floodplains, which have been significantly affected by the 
region's rapid urbanization and transformation from an agriculturally based community. 
 
Following prolonged periods of rain in the past, Orange County has been prone to devastating floods that 
impacted the entire region. In 1938, Southern California experienced its worst flood when several inches 
of rain fell over three days, leading to the overflow of the Santa Ana River and flooding in areas of 
Fullerton and Anaheim, as highlighted in Table 10. 
 
While there is a countywide system of flood control facilities in place, many of these are inadequate for 
conveying runoff from major storms and the frequency of very large floods further compounds the 
County's flood hazard. Severe storms have occurred less than 10 times in the past 175 years, making it 
challenging to accurately assess the risk of flooding. Nonetheless, major floods in Orange County are 
documented in Table 10, demonstrating the potential for significant flooding events in the area. 
 

Table 10:  ORANGE COUNTY MAJOR FLOOD EVENTS 

Date Description 
1770, Jan. • Information regarding this flood is gathered from Father Juan Crespi's diary. 
1780, Dec. • Information regarding this flood is gathered from Father Juan Crespi's diary. 
1825 • Greatest flood of the previous 100 years.  

• Santa Ana River changed its main course from Anaheim Bay to Newport Bay. 
1862, Jan. • The greatest flood in California's history. 

• The rain began on Christmas Eve 1861 and continued for 30 days. The sun shone 
for a  

• total of 45 minutes in that thirty-day period. 
• Fifty inches of rain fell during December and January. 
• Water ran four feet deep through downtown Anaheim. 

1862 • During the great flood, the entire population of Agua Mansa survived in a 
small church, where granite monuments marked the highest water level. In 
1967, archeologists found the Agua Mansa Mission foundation near Route 60 
in Riverside. Water surface data from mission monuments and old irrigation 
works allowed for a flow calculation of 315,000 Cubic Feet Per Second (cfs) at 
Agua Mansa. With nearly 700 square miles tributary to Prado Dam 
downstream, the estimated flow in Santa Ana Canyon was 400,000 cfs. 

1884, Feb. • Santa Ana River created a new ocean outlet 
1888-1891 • Annual floods 

1914 • Heavy flooding 
1916 • Hundreds of square miles inundated Orange County. The flow in the Santa Ana 

River was about 75,000 cfs, overflowing into Anaheim Bay. 
• Santiago Creek overflowed into El Modena and Tustin. 

1921 • Flooding 

1927 • Moderate Flood 

1938, Mar. • Devastation to all of Orange County. 
• Greatest flood since 1862 - about 100,000 cfs in Santa Ana River. 
• 22" of rain fell in 5 days in the San Bernardino Mountains. 
• Santa Ana River levees failed in many places and waters flowed into Anaheim 
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Bay. 
• 34 lives lost in Orange County. 
• Damage reached $14 million (1938). 

1969 • Great damage, especially to governmental infrastructure. 
• The January storm was the greatest since 1938. There was one heavy flood after 

a 9-day storm and another moderate flood. 
• February storm greater than January but both were moderate intensity, long 

duration (i.e., large volume) events. 1-hour intensity and 24-hour volume. 
• Prado Dam inflow: 77,000 cfs, outflow 6,000 cfs. 
• Maximum Santa Ana River capacity is 40,000 cfs. 
• 1 ¬Ω million cubic yards of sediment carried by Santa Ana River nearly caused 

levee failure due to the invert rising over five feet near the river mouth. 
• Prado Dam was 60% filled. 

1974 • 100-year rainfall along the coast of Orange County.  
• Damage limited by substantial flood control improvements and 3-hour duration of 

high intensity rainfall. 
1983 • Damaging record-breaking storm. 

• 6-hours in duration, covering about 100 square miles of western Orange County. 
• Severe property damage in Huntington Beach, Fountain Valley, and Costa Mesa. 
• The storm influenced the criteria published in the 1986 Orange County Hydrology 

Manual. 
1995 • A very damaging storm with record breaking intensities for 2- and 3-hour duration 
1997 • The most severe storm ever measured in Orange County. 

• New records set for 30-minute, 1 hour, 2-hour, 3-hour, 6-hour, 12-hour, and 24-hour 
rainfall. 

• Severe damage to Laguna Beach, Lake Forest, Irvine, and to the I-5 Freeway. 
• 100-year rainfall covered over 200 square miles of our 948 square mile county. 
• This storm and the similar (but slightly less severe) 1983 and 1995 events revealed 

vulnerability of older flood control facilities built. It was thought this type of intense 
storm was too rare to consider protective measures. 

• Too many record-breaking storms hit in too short a period. 
2005 • A series of "Pineapple Express" storms in January and February were the most 

significant since El Nino of 1998, causing mud flows and flooding throughout 
Orange County.  

• Both state proclamations and federal declarations of disaster were made for these 
storms. 

2010 • Significant storms occurring in January and December resulted in damage from 
flooding and mud flows in Laguna Beach.  

• Levee damage occurred in San Juan Capistrano along Trabuco Creek. 
2019 • Significant storm occurred in February which resulted in channel lining failures in 

Laguna Beach alongside Laguna Canyon Rd and San Juan Capistrano alongside 
Trabuco Creek Rd. 

 

 
 
  

Source:  Santa Ana River Mainstem Project – OC Public Works/Santa Ana River Division 
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Risk of Future Events 
 
Although the City has not experienced significant flooding events in the past, it is essential to note that 
the risk of flooding is still present. This is particularly true for areas near creek beds, which can overflow 
during heavy rainfall, posing a significant threat to nearby residents and infrastructure. 
 
Orange County has a documented history of flooding events, as shown in prior disasters. The regular 
occurrence of heavy rainfall that produces floods is expected to continue in the region, including the City, 
making it crucial to consider flood hazards in any hazard mitigation plan. 
 
Climate Change Considerations 
 
Climate change is expected to have a significant impact on flooding in the City and the surrounding 
areas. The extent of these impacts will depend on several factors, including the local topography, land 
use patterns, and infrastructure. One of the significant impacts of climate change is rising temperatures, 
which can lead to more intense rainfall events and an increased risk of flash flooding in areas with poor 
drainage. 
 
Furthermore, changes in snowmelt patterns can increase the risk of flooding during heavy rain events. 
The Sierra Nevada Mountain Range, which provides much of Southern California's water supply, is 
particularly vulnerable to these changes. As temperatures rise, snowmelt occurs earlier, leading to earlier 
runoff and lower water availability during the summer months. Earlier and more rapid snowmelt leads to 
higher water flow in rivers and streams. When this coincides with heavy rainfall, it can overwhelm 
watercourses, causing flooding. Altered snowmelt patterns can also saturate soil, reducing its capacity to 
absorb rainwater and increasing runoff. Moreover, these changes can impact vegetation, which stabilizes 
soil and absorbs excess water, further exacerbating flood risks. These factors highlight the need for 
effective flood management and adaptation strategies to protect communities and ecosystems. 
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DROUGHT 
 
Description 
 
Drought, unlike other natural disasters, does not emerge suddenly and catastrophically. Because drought 
may last for years, determining when a drought begins and ends is challenging. A drought is defined as a 
lengthy period of exceptionally low precipitation that has negative consequences for humans, vegetation, 
and animals. A drought is a transient phenomenon, as opposed to aridity, which is a climatic condition of 
a certain place. Droughts occur regularly in all climatic zones, although some locations are more prone to 
drought than others. 
 
Drought primes conditions for a variety of other hazards, indirectly damaging the soil by drying it out and 
reducing its capacity to absorb water. Thus, when precipitation returns, the soil is less likely to hold onto 
water, increasing runoff and the risk of floods. Due to the soil’s reduced ability to bond together, dry earth 
is more prone to erosion and landslides. In addition, the lack of precipitation affects plants and other 
vegetation in natural places as the lack of nutrients makes them more vulnerable to pests and diseases 
thereby raising the susceptibility to wildfires. 
 
Location and Extent 
 
Drought can occur regionally across the City, Orange County, and Southern California. Droughts are a 
recurring feature of California’s climate, but climate change is projected to increase the frequency, 
intensity, and duration of droughts. The U.S. Drought Monitor is a map released every Thursday, 
showing parts of the U.S. that are in drought.  There are numerous scales for measuring drought 
conditions, although one of the most common is the US Drought Monitor Classification Scheme. This 
rating system is a synthesis of multiple different scales into a descriptive index, shown in Table 11 below. 

 
Table 11: US DROUGHT MONITOR CLASSIFICATION SCHEME 

Category Description Possible Impacts 

D0* Abnormally dry Slower growth of crops and pastures. 

 
D1 

 
Moderate drought 

Some damage to crops and pastures. Water bodies and wells are 
low. Some water shortages may occur or may be imminent. 
Voluntary water uses restrictions can be requested. 

D2 Severe drought Likely crop and pasture losses. Water shortages are common, and 
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 
water shortages develop. 

 
Figure 8 showcases the Classification Scheme and the various drought conditions that the City and 
State of California are in as of February 2023. 
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Figure 8 - Statewide Drought Conditions as of February 2023 
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Past Events 
 
Drought is an enduring characteristic of California's climatic conditions, with a historical record of 
significant drought events that have varying intensity, duration, and recurrence. The "Great Drought" of 
1863 and 1864 was a devastating event that impacted the cattle industry throughout the state and 
contributed to the hastening of rancho land grants. Similarly, the "Dustbowl Droughts" from 1928 to 1935 
brought forth severe damage to agriculture, prompting the modernization of California's water 
infrastructure. 
 
The 1976-1977 drought event lowered reservoir levels throughout California and spurred water 
conservation practices that continue to date. The state has faced significant drought events in recent 
times, including those that occurred from 1987 to 1992 and from 2007 to 2009, resulting in adverse 
effects on agriculture, the environment, and public health. 
 
The most recent drought began in 2012 and lasted until 2017. The entire state was affected, and by 
2014, it had been deemed the worst drought in 1,200 years. The intensity of the drought conditions 
during the past 20 years is depicted in the image below. Nearly the whole state of California was 
suffering D2 (extreme drought) conditions by the summer of 2014. D4 (Exceptional Drought) conditions 
were observed in the City, all of Orange County, and more than 75% of California Figure 9. 

 
  

 

 

 
  

Figure 9 - Drought History (2004 - 2023) 
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Risk of Future Events 
 
Drought is a phenomenon that has wide-ranging impacts across various sectors of the economy, which 
extend beyond the physical location experiencing water scarcity. The impacts of drought are intricate and 
multifaceted, posing a complex web of challenges to diverse industries and society at large. 
 
One of the significant impacts of drought is to the agricultural sector, which heavily depends on water for 
irrigation. During drought, reduced water availability leads to crop failures, low yields, and diminished 
productivity, resulting in severe financial losses for farmers. This has ripple effects on the food industry, 
leading to decreased crop availability, reduced quality of produce, and increased food prices. 
 
Apart from the agricultural sector, drought also has ramifications on other industries such as tourism, 
manufacturing, and energy production. For example, hydroelectric power plants, which rely on water to 
generate electricity, experience decreased energy production during a drought. Additionally, recreational 
activities such as boating and fishing, which rely on water bodies such as lakes and rivers, can be 
significantly affected, leading to reduced tourism and related economic activities. 
 
Moreover, drought can have profound environmental and social impacts. Reduced water availability can 
lead to the decline of biodiversity, harm to wildlife habitats, and increased risk of wildfires, among other 
environmental concerns. Socially, drought can lead to social tensions and conflicts as different sectors of 
society compete for limited water resources, with the most vulnerable communities hit the hardest. 
 
The threat of drought is expected to persist in California, including the City, for the foreseeable future. 
Most drought events are heavily influenced by global meteorological phenomena, which vary from year 
to year, making it challenging to predict the frequency and severity of future drought episodes. 
 
 
Climate Change Considerations 
 
Climate change is also expected to increase the average temperature and could cause increased 
evaporation and water loss from soils and plants, exacerbating drought conditions and reducing water 
availability for agriculture, urban areas, and ecosystems. Changes in precipitation patterns can also 
result in less frequent but more intense rainfall events, increasing the risk of flash floods and soil erosion. 
However, this may not necessarily alleviate drought conditions. Declining snowpack in the Sierra Nevada 
Mountain range can also reduce water availability during the summer months, further exacerbating 
drought conditions and limiting water availability for urban areas and agriculture. During these events, 
water supplies may be diverted for cooling functions in the City. Hotter temperatures may also lead to 
increased surface water evaporation which could lead to greater water consumption. Additionally, rising 
sea levels can also cause saltwater intrusion, contaminating freshwater sources and reducing water 
availability. 
 
 
 
 
  



 
 

50   Lake Forest Local Hazard Mitigation Plan – For Official Use Only 
 

LHMP 

 
 
SLOPE FAILURE / LANDSLIDE 
 
Description 
 
Landslides are a general term for the movement of rock, soil, or other materials down a slope. They can 
be caused by a variety of factors including heavy rain, earthquakes, drought, and human activities such 
as logging and mining. Landslides can range in size from small, localized events to large devastating 
events that can impact entire communities. 
 
Landslides can occur suddenly and without warning, making them particularly dangerous. When a 
landslide occurs, it can cause significant damage to homes, businesses, roads, bridges, and other 
infrastructure. In addition, landslides can lead to loss of life and injury, as well as displacement of 
residents. The effects of landslides can be particularly devastating in areas with steep slopes or loose 
soils. In these areas, even small amounts of rainfall can trigger a landslide. In addition, areas that have 
been impacted by natural disasters such as earthquakes or wildfires are also at increased risk of 
landslides as the ground can become unstable due to the loss of vegetation or other factors. 
 
Location and Extent 
 
The steeper areas in the foothills of the Santa Ana Mountains to the northeast and the San Joaquin Hills 
to the southwest of the City are at risk of experiencing landslides. These areas have steep topography 
and geologic formations that can become unsteady.  Despite this, these areas are considered to have a 
low to moderate risk of landslides due to seismic conditions. The likelihood of a landslide occurring under 
other circumstances is low (as per the Department of Conservation, 1976). Although no standard method 
for measuring landslides exists, the magnitude of these events is often assessed by the amount of 
material that has shifted (i.e., cubic feet of earth).  
 
Locations at risk from landslides or debris flows include areas with one or more of the following 
conditions: 
 

• On or close to steep hills 
• Steep road cuts or excavations 
• Areas with existing landslides or places historically prone to landslides. Indicators at such sites 

often include tilted power lines, trees slanting in various directions, visible cracks in the ground, 
and irregular ground surfaces 

• Steep areas where surface runoff is channeled, such as below culverts, V-shaped valleys, 
canyon bottoms, and steep stream channels 

• Fan-shaped areas of sediment and boulder accumulation at the outlets of canyons 
• Canyon areas below hillside and mountains that have recently (within 1-6 years) been subjected 

to a wildland fire 
 
Past Events 
 
The City of Lake Forest has been fortunate enough to not have been significantly impacted by this threat. 
Unfortunately, nearby communities located in the unincorporated County area and other local cities have 
experienced significant land movement. The following landslide accounts comprise only a fraction of the 
landslide history throughout Orange County and Southern California over the past 20 years. These are 
provided as a sample for mitigation planning. 
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2005 Bluebird Canyon Landslide - The Bluebird Canyon landslide in Laguna Beach, California, 
consisted of a bedrock mass that was 60 to 80 feet deep. Five injuries were confirmed, and 28 homes 
were either destroyed or severely damaged; over 375 homes were directly affected. Rainfall in typical 
years leading up to the landslide averaged about 12.6 inches of rain, but from July 1, 2004, up until the 
landslide, there was twice as much rainfall—27.85 inches. Additionally, there were allegations that a 
home under construction at the time may have contributed to the landslide. Private property damage was 
estimated between $15 million and $23 million. Over 500 feet of roadway and parallel utilities were 
destroyed. Waterlines, sewers and storm drains were destroyed. 
 
2007-2008 Post-Santiago Fire Debris Flows - After the Santiago Fire stripped the vegetation bare in 
the canyon communities of Orange County, a debris flow task force was convened to address the 
potential impact that post-fire winter storms could have on the slopes in the burn areas. There were 
several cases of mudflows that damaged homes in the Modjeska Canyon area. 
 
2008-2009 Post Freeway Complex Fire Debris Flows - After the Freeway Complex fire stripped the 
vegetation bare in the communities of Yorba Linda and Brea, a debris flow task force was convened to 
address the potential impact that post-fire winter storms could have on the slopes in the burn areas. 
There were several cases of debris flows in the following winters in Yorba Linda and Brea. 
 
2010 Winter Storm Mud Flows - In December 2010, a series of storms passed over Orange County, 
dropping several inches of rain and triggering a series of mud and debris flows in Orange County canyon 
and coastal areas. While not specifically associated with a fire or other event, these slides tended to 
occur in areas already identified as being prone to such activity. 
 
2014-2016 Post Silverado Fire Debris Flows - Following the Silverado Fire in 2014, similar conditions 
were generated in the Silverado Canyon area of Orange County. There were several cases of small 
debris and mud flows in canyon areas for the next two winters. 
 
2017-2018 Post Canyon 2 Debris Flows - Following the Canyon 2 Fire in 2017, a debris flow task force 
was convened to address the potential impact that post-fire winter storms could have on the slopes in the 
burn areas and impacts to Anaheim, Orange and unincorporated areas. There were several cases of 
small debris and mud flows over the next two winters. 
 
2018-2019 Post Holy Fire Debris Flows - Following the Holy Fire in 2018, a debris flow task force was 
convened to address the potential impact that post-fire winter storms could have on the slopes in the 
burn areas and impacts to the Trabuco canyon areas. Several significant debris flows occurred in the 
winter months of 2018-2019 in the area of Trabuco Creek. 
 
2020-2021 Post Bond Fire Debris Flows - Following the Bond Fire in 2020, a debris flow task force was 
convened to address the potential impact that post-fire winter storms could have on the slopes in the 
burn areas and impacts to the Silverado, Williams, and Modjeska Canyon areas. A few small debris and 
mud flows occurred in the canyon areas from subsequent storms. 
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Risk of Future Events 
 
Given the vast geographic range of the hazard and the numerous historical incidents, there is a high 
probability of future landslides occurring in Orange County, including Lake Forest. Furthermore, 
landslides often act as secondary consequences of other hazards, such as wildfires, earthquakes, and 
heavy precipitation. Consequently, landslides frequently arise during or in the aftermath of other 
emergency situations, thereby posing additional challenges to response efforts. 
 
The risk of landslide is expected to remain high in the foothills of the Santa Ana Mountains and San 
Joaquin Hills given their geography and geologic components. Future landslides may be brought on by 
slopes and hills becoming unstable as a result of heavy rainstorms or as a result of a wildfire since the 
loosening of the vegetation makes it more likely that it will contribute to a future landslide. 
 
Climate Change Considerations 
 
While there is no known link between climate change and seismic activity, such as earthquakes, due to 
the variety of factors that lead to landslides, it is possible that climate change could indirectly affect the 
conditions for landslides. Specifically, on moisture-induced and fire-induced landslides.   
 
As a consequence of climate change, atmospheric river storms are expected to become more intense, 
leading to increased precipitation that can destabilize hillsides and increase the frequency of landslide 
events. Furthermore, warmer temperatures and more frequent drought conditions may lead to more fires, 
which could destabilize soils and make future landslide events more likely. 
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CHAPTER 4 
THREAT AND VULNERABILITY ASSESSMENTS 

 
The previous chapter of the LHMP evaluated various hazards and their impacts on Lake Forest, 
including people, structures, ecosystems, services, and other community assets. The frequency 
and scope of these hazards also determine their effects on the area. While Chapter 3 analyzed 
the risks of these hazards, this chapter assesses their overall threat and identifies specific 
populations and physical assets that may be at risk. Additionally, this chapter examines the 
vulnerability of Lake Forest based on the risk and threat assessments. 

THREAT ASSESSMENT PROCESS 
The threat assessment conducted within this chapter rigorously evaluates three fundamental 
aspects of each hazard. Specifically, the assessment considers the potential physical threat posed 
to critical facilities and facilities of concern, the associated social threats4 to vulnerable populations, 
as well as the overall threat to any other community assets that may be affected by the hazard. 

CRITICAL FACILITIES AND FACILITIES OF CONCERN 

Critical facilities represent integral properties that are essential to the efficient functioning of the 
municipal government and the well-being of the Lake Forest community. This category 
encompasses various assets, such as City administration buildings, public safety structures (e.g., 
police and fire stations), water tanks and pumps. Conversely, facilities of concern, while less vital 
to the safety and well-being of the City, can serve as assembly points, temporary shelters, or 
support systems in the event of a hazard. Facilities of concern can play a critical role in facilitating 
evacuations and overall preparedness and recovery efforts. It is noteworthy that both critical 
facilities and facilities of concern may be owned by the City, other agencies, or private entities. 

The Working Group identified 25 critical facilities and 2 facilities of concern for incorporation into 
the threat and vulnerability assessment. Table 12 and Figure 10 provide amplifying information to 
the facility’s ownership, location, and classification.  

 
  

 
4 Social threat: Encompasses the socioeconomic and demographic elements that have an impact on the resilience of communities. 
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Table 12: CRITICAL FACILITIES AND FACILITIES OF CONCERN 

Map 
ID Name Type 

Owner/ 
Responsible 

Agency 
Location Critical 

Facility 
Facility of 
Concern 

Response and Services Infrastructure 
1 Lake Forest Civic Center (City 

Hall, Police Services, EOC, 
Senior Center, and Community 
Center) 

Government City 100 Civic Center Dr.  
Lake Forest X  

2 Lake Forest Sports Park 
Recreation Center 

Government City 28000 Vista Terrace 
Lake Forest X  

3 OCFA Station 19 Fire Station OCFA 23022 El Toro Road  
Lake Forest X  

4 OCFA Station 42 Fire Station OCFA 19150 Ridgeline Road 
Trabuco Canyon X  

5 OCFA Station 54 Fire Station OCFA 19811 Pauling Avenue  
Lake Forest X  

6 El Toro High School Public School SVUSD 25255 Toledo Way  
Lake Forest  X 

7 Saddleback Church Church Saddleback 
Church 

1 Saddleback Parkway 
Lake Forest  X 

8 El Toro Water District 
Headquarters 

Water / 
Wastewater 
Headquarters 

ETWD 24251 Los Alisos Blvd. 
Lake Forest X  

Utility Infrastructure 
9 Baker Water Treatment Plant Water IRWD 21082 Wisteria, Lake 

Forest X  

10 Los Alisos Water Recycling 
Plant 

Sewer IRWD 22312 Muirlands 
Boulevard, Lake 
Forest 

X 
 

11 Dimension Water Treatment 
Plant 

Water TCWD 20904 Dimension 
Drive, Lake Forest X  

12 Sewer Lift Station Sewer TCWD 19862 El Toro Rd, 
Silverado, CA 92676 X  

13 Ridgeline Pump Station Water TCWD 19121 El Toro Rd, 
Silverado, CA 92676 X  

14 El Toro Pump Station Water TCWD 19061 Live Oak 
Canyon Rd X  

15 Sewer Lift Stations Sewer City 25420 Jeronimo Rd, 
Lake Forest, CA X  

16 Sewer Lift Stations Sewer City 22001 Tamarisk Lake 
Forest, CA X  

17 Irrigation Pump  Water City 23102 Ridge Rte Dr, 
Lake Forest X  

18 R-5 (Reservoir at the Pheasant 
Creek apartments off of El Toro 
and Portola)  
 

Sewer ETWD 20732 El Toro Road, 
Lake Forest X 

 

19 Shenandoah Pump Station Water ETWD 21808 El Toro Road, 
Lake Forest X  

20 Cherry Pump Station Water ETWD 22711 Brookhaven Dr, 
Lake Forest X  

21 ETWD Administrative Office Water ETWD 25241 Los Alisos Blvd, 
Lake Forest X  

22 Viejo Substation Electrical Edison 88 Icon X  
Transportation Infrastructure 

23 State Route 241 (SR 241) Transportation Caltrans and 
TCA 

Alton/Exit 23 South to 
Aliso Creek Bridge 
(55-0704) 

X 
 

24 Alton Parkway Transportation City Portola Parkway to 
Commercentre Drive X  
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25 Bake Parkway Transportation City Portola Parkway to 
Jeronimo Road X  

26 Lake Forest Drive Transportation City Bake Parkway/Rue De 
Valore to Interstate 5  X  

27 El Toro Road Transportation City Marguerite Parkway to 
Interstate 5 X  

 

The evaluation of the danger posed to critical facilities and facilities of concern examines the 
quantity and categories of establishments situated in regions that are exposed to heightened risks 
from various hazards. Such hazards have the potential to cause harm or destruction to these 
facilities, resulting in their inability to operate normally or with restricted capacity. Repair or 
reconstruction efforts may be required to restore these facilities to full functionality. While facilities 
located outside of the hazard-prone areas may still be impacted by such hazards, the likelihood of 
damage is lower due to the reduced risk. 
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Figure 11 - Critical Facilities Map 
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SUSCEPTIBLE POPULATIONS 
 
Various factors (age, physical and/or mental health status, socioeconomic status, and access to 
essential services) can influence individuals' ability to prepare for and safeguard themselves and their 
assets from hazardous events. Although some hazardous events may equally affect all regions of Lake 
Forest, the impact experienced by individuals can differ based on their circumstances. For instance, 
higher-income households are more likely to afford the cost of retrofitting their homes to withstand 
flooding or move to a less flood-prone area than lower-income households. Therefore, during a flood 
event, higher-income households are less likely to suffer significant damage than their lower-income 
counterparts, even if both receive the same amount of rainfall. 
 
A social threat analysis entails a comprehensive evaluation of the potential impact of hazardous events 
on diverse demographic groups and their distribution within the City. This assessment involves 
scrutinizing whether individuals in high-risk areas are more likely to be classified as vulnerable 
populations than the general populace. The social threat analysis employs specific criteria to determine 
the level of risk to susceptible populations: 
 

• Disability status: Persons with disabilities may often have reduced mobility and experience 
difficulties living independently. As a result, they may have little or no ability to prepare for and 
mitigate hazard conditions without assistance from others. 

• Income levels: Lower-income households are less likely to have the financial resources to 
implement mitigation activities on their residences. They may also struggle with having the 
necessary time to find and access educational resources discussing hazard mitigation strategies. 
Furthermore, lower-income households are less likely to be able to afford to move to areas that 
are safer or less at risk of being impacted by a hazard.  

• Seniors (individuals at least 65 years of age): Seniors are more likely to have reduced mobility, 
physical and/or mental disabilities, and lower income levels, all of which may decrease their 
ability to prepare for and mitigate a hazard event. 

 
The evaluation of social threats also considers the vulnerability of other at-risk groups, such as homeless 
individuals, those lacking access to transportation or communication, and undocumented immigrants. 
However, due to the lack of readily available data, it is difficult to accurately estimate the number of 
people in high-risk areas. Therefore, this assessment will provide a more general overview of how these 
vulnerable populations may be impacted. 
 
ADDITIONAL ASSETS 
 
Apart from the critical facilities/facilities of concern and vulnerable populations, other assets in Lake 
Forest may also be susceptible to damage from hazardous events. These assets could encompass 
crucial services, infrastructure networks, ecosystems, and local economic activities.  
 
THREAT PROFILES 
 
WILDFIRE 
 
Physical Threat 
 
Several critical facilities and facilities of concern are situated on the perimeter or within the high-risk 
wildfire hazard zone. While these facilities may be built from non-flammable materials such as metal and 
concrete, the intense heat generated by a wildfire can result in significant damage to the structures and 
equipment housed within. Table 13 provides a breakdown of the number of critical facilities and facilities 
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of concern within the wildfire hazard zone, categorized by type. 
 

Table 13: FACILITIES IN WILDFIRE HAZARD ZONE 

Category Facility Type Category 

OCFA Station 42 Fire Station Critical Facility 
Viejo Substation Water Critical Facility 
Sewer Lift Station Water Critical Facility 

 
Social Threat 
 
The City is vulnerable to a significant social threat posed by a wildfire hazard zone located in the 
northeastern region, just adjacent to State Route 241 (SR 241). The wildfire hazard zone is characterized 
by a unique combination of open areas and pockets of single and multifamily housing, making it 
particularly susceptible to wildfire spread that can rapidly trap hundreds of residents. The open areas, 
coupled with wind and other variables, create conditions that have the potential to facilitate unimpeded 
wildfires, leading to a catastrophic event. 
 
The high-risk zone poses significant challenges to the population, particularly to those who lack access 
to transportation. During a wildfire event, people without access to transportation are at an increased risk 
since wildfires can spread rapidly, often necessitating immediate evacuation. Such individuals may have 
limited time to arrange alternative transportation or make other arrangements, putting them at an 
elevated risk of harm. 
 
The wildfire hazard zone in Lake Forest is a critical concern that requires continuous monitoring and 
management to ensure the safety and well-being of the residents. It is essential to develop effective 
response plans that cater to the unique challenges posed by this region to minimize the impact of any 
potential wildfire hazard. 
 
Other Threats 
 
The City is no stranger to the impact of wildfire events. These events can cause severe disruptions to the 
energy services in the community as power lines may be destroyed and natural gas supplies shut off. 
Emergency responders may face difficulties accessing the affected areas, and roadways can become 
blocked by flames, making it challenging to move around. In the worst-case scenario, one or more 
wildfires could block all roads in and out of the community, creating a significant challenge for emergency 
management. 
 
While the ecosystems in Southern California are largely adapted to wildfires, a major wildfire event could 
cause extensive damage to the surrounding habitat, resulting in a long recovery period. Additionally, 
significant wildfire damage to the community could lead to a long-term decrease in business activity. 
Therefore, it is critical to continue monitoring and developing effective response plans to minimize the 
impact of wildfire events on the energy infrastructure, transportation, and ecosystems of Lake Forest. 
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EARTHQUAKE 
 
Physical Threat 
 
All structures within the City, encompassing both critical facilities and facilities of concern, are vulnerable 
to seismic shaking. The level of threat they face varies, largely dependent on which fault line triggers the 
seismic event. The Elsinore Fault Zone, found approximately 8 miles east of the City’s boundary, extends 
for 180 miles north of Chino Hills running southeast ending near the Salton Sea and  poses a significant 
risk due to its history of producing moderate to large earthquakes. A clear illustration of its potential 
occurred in 1987 when it generated a 6.0 magnitude earthquake that reverberated throughout Southern 
California. Despite its capacity for unleashing considerable force, it's noteworthy that the Elsinore Fault 
Zone, one of the largest fault zones, has not yet inflicted damage on the City. However, this does not 
diminish the looming risk it represents due to its substantial seismic activity potential. 
 
The San Andreas Fault, located about 45 miles to the east, is another major fault line capable of 
producing significant earthquakes, including the infamous 1906 San Francisco earthquake. While it is not 
immediately adjacent to Lake Forest, it remains a potential seismic threat that requires continued 
monitoring and preparedness. 
 
Several other active fault lines in the region, such as the Newport-Inglewood Fault and the Rose Canyon 
Fault, could also pose a significant seismic threat to the City and surrounding areas.  
 
Social Threat 
 
Given the potential impact of earthquakes on the region, it is crucial to recognize that all members of the 
Lake Forest community may face risks associated with such events. Senior citizens and individuals with 
disabilities may face additional challenges evacuating weakened buildings, thereby increasing their 
susceptibility to harm from falling debris.  
 
In the event of an earthquake triggering a liquefaction event, these factors may exacerbate the 
vulnerability of those living in these areas, underscoring the importance of proactive risk management 
strategies to safeguard the community's well-being. 
 
Other Threats 
 
Earthquakes and seismic hazards can have severe consequences on the infrastructure networks within 
the City. In the event of an earthquake, critical infrastructure such as electricity, water and wastewater, 
transportation, natural gas, and communication services may be severely disrupted or even completely 
interrupted, leading to significant economic and societal repercussions. The damage to government 
facilities may hinder essential public services and administrative operations, while seismic damage to 
medical clinics could impede medical care and exacerbate health issues. 
 
FLOOD 
 
Physical Threat 
 
Certain areas of the City are situated within the 100-year and 500-year Flood Hazard Zones (reference 
Figures 6 & 7), corresponding to a 1.0% and 0.2% Annual Chance of Flooding, respectively. Within 
these delineated boundaries, physical assets may be susceptible to inundation if precipitation surpasses 
the capacity of the storm drain infrastructure. Electronic or mechanical equipment situated on the ground 
may become waterlogged and rendered inoperative. Table 14 shows the critical facilities and facilities of 
concern by category in the flood hazard zones. 
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Table 14: FACILITIES IN FLOOD HAZARD ZONE 

Category Facility Type Category 

Dimension Water Treatment Plant Water Critical Facility 
Sewer Lift Station Water Critical Facility 
Cherry Pump Station Water Critical Facility 

 
 
Social Threat 
 
The greater part of the Flood Hazard Zone lies to the south of SR 241, spanning through vast areas of 
single and multi-family residences. Individuals with limited financial means residing in flood hazard zones 
may encounter difficulties in covering the cost of flood insurance premiums or implementing flood-
proofing measures, leading to disproportionate adversity in the event of a flood. Moreover, individuals 
with mobility impairments or limited access to transportation may experience complications evacuating, 
particularly during a flash flood. 
 
Other Threats 
 
Floodwaters in Lake Forest have the potential to block roadways due to the relatively low threshold of 
water required to stall vehicles. Even shallow waters as little as a few inches can immobilize cars, and 
rushing water as shallow as one foot can sweep away small vehicles. Moreover, floodwaters may contain 
debris that can obstruct roadways, creating difficulties in transportation, hindering emergency response 
efforts, and impeding evacuations. Although rare, severe floods may erode the soil surrounding critical 
infrastructure such as water, wastewater, and natural gas pipes, which could lead to service disruptions.  
 
DROUGHT 
 
Physical Threat 
 
Although there is not a method to assess drought’s impact on infrastructure, it is important to note that 
drought conditions in the City can cause soil to become dry, which can result in cracks and shifting. This 
phenomenon can have adverse effects on infrastructure such as buildings, roads, and bridges, 
particularly when they are built on expansive clay soils that are vulnerable to shrink and swell cycles. 
Structural damage and safety hazards may ensue as a result of the propagation of cracks in the soil into 
the foundation of these structures. 
 
In addition, during a drought, trees and vegetation may become dry, increasing their susceptibility to 
falling, and posing hazards to infrastructure such as power lines, buildings, and roads. This can cause 
power outages and disruptions to transportation, with additional safety concerns.  
 
Social Threat 
 
The occurrence of droughts in the City is unlikely to pose significant social threats to households. 
However, residents and business owners in the City may experience financial costs as a result of water 
conservation efforts. These might include higher water rates due to scarcity, costs for upgrading to water-
efficient systems, increased maintenance, regulatory compliance, and education costs. Industries such 
as hospitality or landscaping could potentially lose business due to water restrictions. Additionally, 
vulnerable populations such as low-income households or seniors with limited access to financial 
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resources may be disproportionately affected if higher water fees are imposed during a severe drought 
event.  
 
Drought conditions can also lead to poor air quality as dry conditions can increase the amount of dust 
and other particles in the air. This can cause respiratory problems, particularly for those with pre-existing 
health conditions. 
 
Other Threats 
 
A typical drought is not anticipated to lead to any outages of services in the City. An exceptional drought, 
however, may lead to restricted water use for residents or businesses in the City. Trees that are not 
properly adapted to lower levels of irrigation could perish, which would alter the City’s aesthetic 
appearance and may contribute to poor air quality and the creation of heat islands.  
 
LANDSLIDE AND MUDFLOW 
 
Physical Threat 
 
Landslides and mudflows pose a risk to buildings located on hillsides or directly above or below slopes. 
Since an assessment regarding this hazard's impact on the City’s critical facilities and facilities of 
concern has not been conducted, information on the number of affected facilities cannot be provided.  
 
Social Threat 
 
Due to the City’s geography and environment (referenced in Chapter 2) the community is more prone to 
landslides and mudflows. One of the primary social threats associated with landslides and mudflows in 
the City is the potential for loss of life. These natural disasters can cause fatalities, especially if they 
occur in densely populated areas. The loss of life resulting from landslides and mudflows can have far-
reaching social implications, causing grief and trauma to the families and friends of the victims, and 
disrupting the social fabric of communities. 
 
In addition to loss of life, landslides and mudflows can cause significant property damage, leading to the 
displacement of individuals and communities. This can result in social and economic disruptions, 
especially if the displaced individuals are unable to find alternative housing or employment.  
 
Vulnerable populations such as low-income households or seniors with limited access to financial 
resources may be disproportionately affected by these natural disasters. These individuals may be 
unable to afford adequate insurance coverage or to make necessary repairs to their homes, making them 
more vulnerable to the social and economic impacts of landslides and mudflows. 
 
Other Threats 
 
Landslides and mudflows can disrupt transportation and communication systems, leading to further 
social and economic disruptions. In many cases, landslides and mudflows can block roads, making it 
difficult for people to access essential services such as medical facilities and emergency response 
services. In addition, landslides and mudflows can damage communication systems, making it difficult for 
individuals to communicate with each other or with emergency services. These threats can damage 
natural habitats, destroy vegetation, and alter the landscape. This can have significant social and 
economic implications, especially if the affected areas are used for recreational or commercial purposes.  
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CHAPTER 5 
HAZARD MITIGATION STRATEGY 
 
STRATEGY DEVELOPMENT PROCESS 
 
Lake Forest's hazard mitigation plan consists of a comprehensive collection of steps known as 
“mitigation actions” that are designed to lessen the effects of hazard events by enhancing the safety and 
well-being of residents and visitors, safeguarding critical facilities and facilities of concern, protecting 
various buildings and structures, securing key services, bolstering the local economy, and preserving 
other substantial community assets. These efforts will also aid in emergency preparedness, enabling a 
more effective community response to disasters. Preparedness actions are not a required component of 
an LHMP, but they support and complement mitigation activities. The Hazard Mitigation Working Group 
(“Working Group”) chose to include them as part of the overall hazard mitigation strategy. 
 
USE OF HAZARD AND THREAT ASSESSMENT 
 
The input of the community was critical in shaping the development of the mitigation strategy. The 
Steering Group engaged in various community engagement activities, including public meetings, 
surveys, and outreach to local organizations and stakeholders. Through these efforts, the group obtained 
valuable insights into the needs and concerns of the community, which helped guide the development of 
mitigation actions.  
 
The Working Group relied in part on the hazard profiles and threat assessments in this Plan to develop 
the actions in the mitigation strategy. The Working Group prepared a comprehensive set of mitigation 
actions that respond to the relevant hazard situations and provide protection to residents, businesses, 
and community assets in Lake Forest. The Working Group took care to ensure that the mitigation actions 
will help to reduce damage from the most frequent types of hazard events, the most significant that may 
reasonably occur, and those with the greatest potential to harm the community. The Steering Group 
drafted initial mitigation actions that are intended to help protect the most vulnerable members of the 
community and the most vulnerable local assets. These were reviewed and added to by members of the 
Working Group.  
 
CAPABILITIES ASSESSMENT 
 
As part of the endeavor to formulate mitigation strategies, the Steering Group, in coordination with the 
Working Group, conducted a capabilities assessment. This entailed an evaluation of the present local 
agencies, public policies, funding sources, individuals, and other resources that can provide support for 
hazard mitigation activities in Lake Forest. The proposed hazard mitigation actions take into account the 
successes of these resources and aim to utilize their capabilities to enhance the community's resilience. 
The capabilities assessment encompassed the following categories of resources: 
 

• Planning and Regulatory: Capabilities based on the implementation and include plans, policies, 
codes, and ordinances that mitigate impacts from hazards. These are public documents available 
to the public. 

• Administrative and Technical: Includes staff and their respective skills and tools that can be 
leveraged to implement mitigation actions. 

• Financial: Funding sources jurisdictions have access to or are eligible to use for funding 
mitigation strategies. 
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• Education and Outreach: Programs such as fire safety and earthquake awareness which can 
leverage strategies and build community resiliency. 

 
Table 15 shows the capabilities assessment for Lake Forest. 
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Table 15: CAPABILITIES ASSESSMENT 

Planning and Regulatory 

Document Title Year 
Does the document address or 
identify projects/updates for hazards 
or mitigation strategies? 

How can the document be used to 
implement mitigation strategies Website 

Annual Budget Plan 2023-
2024 

Yes. The current budget plan identifies 
the drafting of the Local Hazard 
Mitigation Plan (“LHMP”). The General 
Fund included $75,000 in the FY 2022-
23 budget.  Mitigation strategies in the 
LHMP will be included in the financial 
breakdown for City projects outlined in 
future budget plans. 

The LHMP preparation was included as 
part of the FY 22-23 budget. The City will 
continue to seek grants to allocate funds 
towards the implementation of approved 
mitigation strategies. Funding will be 
added during year four of the adopted 
LHMP in preparation for the 5-year 
update.  

Budgets and Financial Statements 
| Lake Forest, CA - Official 
Website (lakeforestca.gov) 

Building Code 2023 Yes. The City's Building Standards 
Code, including the Building Code, 
Mechanical Code, Electrical Code, and 
Plumbing Code, have been designed to 
mitigate against known hazards for new 
construction. The LHMP will be reviewed 
during the next scheduled update of City 
building codes, along with the General 
Plan Goal PS-1 (Seismic and Geologic 
Hazards), to update the codes as related 
to identified hazards and mitigations. 

Codes required to construct buildings to 
safe standards are part of triennial 
building code updates. These code 
updates may include measures to better 
resist damage during a hazard event. 

Community Development | Lake 
Forest, CA - Official Website 
(lakeforestca.gov) 

Capital 
Improvement 
Projects Plan 
 
 
 
 

2022-
2023 

Yes. The Capital Improvement Projects 
Plan outlines construction projects for 
City-owned buildings, facilities, and 
infrastructure. It is updated annually as 
part of the budget, covering the next 10 
years but with funding only for the first 
two. The plan currently includes sidewalk 
repairs and street safety to support 
hazard mitigation. 

Future updates may include capital 
improvements that support identified 
mitigation factors as listed in the LHMP. 

Budgets and Financial Statements 
| Lake Forest, CA - Official 
Website (lakeforestca.gov) 

Emergency 
Operation Plan 
(EOP) 

2023 Yes. The current EOP describes the 
structure and processes used during an 
emergency event and utilizes an all-
hazards approach. 

During the next scheduled EOP update, 
Lake Forest will consider how the LHMP 
mitigation strategies support EOP goals 
and Emergency Support Functions 
(ESF’s) 

 

General Plan 2020 Yes. The Lake Forest General Plan 
provides general guidance for future land 

Public Safety Goals (Goal PS 1-7) 
identify policies and actions the City may 

Lake Forest General Plan 
(excluding Housing 

https://www.lakeforestca.gov/en/government/government-transparency/budgets-and-financial-statements
https://www.lakeforestca.gov/en/government/government-transparency/budgets-and-financial-statements
https://www.lakeforestca.gov/en/government/government-transparency/budgets-and-financial-statements
https://www.lakeforestca.gov/en/departments/community-development
https://www.lakeforestca.gov/en/departments/community-development
https://www.lakeforestca.gov/en/departments/community-development
https://www.lakeforestca.gov/en/government/government-transparency/budgets-and-financial-statements
https://www.lakeforestca.gov/en/government/government-transparency/budgets-and-financial-statements
https://www.lakeforestca.gov/en/government/government-transparency/budgets-and-financial-statements
https://www.lakeforestca.gov/sites/default/files/lake-forest/departments/Lake%20Forest%20General%20Plan%20(excluding%20Housing%20Element)_202110051212558852.pdf
https://www.lakeforestca.gov/sites/default/files/lake-forest/departments/Lake%20Forest%20General%20Plan%20(excluding%20Housing%20Element)_202110051212558852.pdf
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use, transportation, infrastructure, 
environmental and resource decisions; 
hazards include seismic, fire, flooding, 
and climate change. 

deploy to mitigate risk. 
During the next update in 2040, ensure 
the General Plan include and maintain 
reference of the LHMP to inform future 
budget priorities. 

Element)_202110051212558852.
pdf (lakeforestca.gov) 

Strategic Business 
Plan 

2021-
2028 

Yes. Strategic Plan Initiative number 30 
(SP#30), titled 'Local Hazard Mitigation 
Plan,' aims to identify risks and 
vulnerabilities linked to natural disasters 
and formulate long-term strategies to 
protect people and property. Initiatives 
SP#31 and SP#32 focus on establishing 
the City's AM 1690 radio transmission 
and a Comprehensive Emergency 
Management Plan, respectively, 
bolstering the City's readiness for 
unpredictable events. Goal A, under the 
priority area "Safe" seeks to further 
enhance comprehensive emergency 
management strategies, ensuring an 
effective response to unforeseen 
incidents. 
 

The Strategic Business Plan can be 
used to forecast future funding of 
identified mitigation projects in alignment 
with SP#30, SP#31, and SP#32. 

Strategic Business Plan - Final 
(004) (lakeforestca.gov) 

Water Efficient 
Landscape 
Ordinance 
 

2016 No. The purpose of the Water Efficient 
Landscape Ordinance (“WELO”) is to 
promote the conservation and efficient 
use of water and to prevent the waste of 
this valuable resource. The intent is to 
establish alternative regulations that are 
at least as effective as the model 
ordinance established by the State 
Department of Water Resources. The 
WELO was not specifically intended to 
mitigate against hazards. 

The Water Efficient Landscape 
Ordinance establishes regulations that 
relate to outdoor water use. While 
intended for the conservation and 
efficient use of water, approved permits 
for projects located in a flood or land 
movement area may include mitigation 
strategies.  
 
 

Water Efficient Landscape 
Ordinance (9.146.110).pdf 
(lakeforestca.gov) 

Zoning Code 2023 Yes. The Zoning Code is an 
implementation tool for the City’s 
General Plan. It establishes regulations 
for land uses throughout the community, 
including where different types of 
development and land use activity can 
occur, how these developments can 
look, and how they may be operated.  

As part of a future comprehensive 
update to the Zoning Code and planned 
community documents, hazards and 
mitigations listed in the LHMP shall be 
reviewed as part of the approval and 
submission package. Mitigation actions 
that relate to the siting, construction, and 
operation of new developments may be 

Community Development | Lake 
Forest, CA - Official Website 
(lakeforestca.gov) 

https://www.lakeforestca.gov/sites/default/files/lake-forest/government/Strategic%20Business%20Plan%20-%20Final%2021-28.pdf
https://www.lakeforestca.gov/sites/default/files/lake-forest/government/Strategic%20Business%20Plan%20-%20Final%2021-28.pdf
https://www.lakeforestca.gov/sites/default/files/lake-forest/departments/Water%20Efficient%20Landscape%20Ordinance%20(9.146.110).pdf
https://www.lakeforestca.gov/sites/default/files/lake-forest/departments/Water%20Efficient%20Landscape%20Ordinance%20(9.146.110).pdf
https://www.lakeforestca.gov/sites/default/files/lake-forest/departments/Water%20Efficient%20Landscape%20Ordinance%20(9.146.110).pdf
https://www.lakeforestca.gov/en/departments/community-development
https://www.lakeforestca.gov/en/departments/community-development
https://www.lakeforestca.gov/en/departments/community-development
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 implemented through the Zoning Code to 
ensure these projects address risks 
identified in the plan. 

County of Orange 
General Plan  

2015-
2022 

Yes. The Orange County General Plan is 
the long-term blueprint for growth and 
development primarily in the 
unincorporated areas of Orange County; 
hazards include: seismic, fire, flooding, 
dam, watercourses and generating 
nuclear power. 

Mitigation actions that require 
coordination with the County may be 
supported by including these actions in 
the Orange County General Plan. 

General Plan | OC Development 
Services California 
(ocpublicworks.com) 

County of Orange 
Hazard Mitigation 
Plan 

 The Orange County Hazard Mitigation 
Plan identifies and describes the hazard 
events that may occur in the 
unincorporated areas of Orange County 
and provides a suite of mitigation actions 
to help decrease the potential damage 
from these hazards.  
 

Mitigation actions for Lake Forest that 
may involve the County may require 
additional coordination with the County’s 
Hazard Mitigation Program. This can 
help create a more unified approach to 
hazard mitigation in the region, as similar 
actions may be included in both plans, 
making them more effective together. 

2021 County of Orange and 
Orange County Fire Authority 
Local Hazard Mitigation Plan.pdf 
(ocsheriff.gov) 

California State 
Hazard Mitigation 
Plan 

 The California State Hazard Mitigation 
Plan assesses the types of hazards that 
may be present in California. It includes 
descriptions of these hazards, 
summaries of past hazard events, 
descriptions of how these hazards may 
occur in the future, and how these 
hazards may harm the people and 
assets of California. Like a local hazard 
mitigation plan, the State Hazard 
Mitigation Plan is updated every five 
years.  

The City can use the State Hazard 
Mitigation Plan as a source of 
information to refine the hazard profiles 
and vulnerability assessments in future 
Lake Forest’s LHMPs 

Hazard Mitigation Planning | 
California Governor's Office of 
Emergency Services 

 
 
 
 
 
 
 
 
 

Administrative and Technical 

https://ocds.ocpublicworks.com/service-areas/oc-development-services/planning-development/codes-and-regulations/general-plan#:%7E:text=The%20County%20of%20Orange%20General%20Plan%20consists%20of,Growth%20Management.%20Chapter%20I%20Introduction%20Amended%202012%20picture_as_pdf
https://ocds.ocpublicworks.com/service-areas/oc-development-services/planning-development/codes-and-regulations/general-plan#:%7E:text=The%20County%20of%20Orange%20General%20Plan%20consists%20of,Growth%20Management.%20Chapter%20I%20Introduction%20Amended%202012%20picture_as_pdf
https://ocds.ocpublicworks.com/service-areas/oc-development-services/planning-development/codes-and-regulations/general-plan#:%7E:text=The%20County%20of%20Orange%20General%20Plan%20consists%20of,Growth%20Management.%20Chapter%20I%20Introduction%20Amended%202012%20picture_as_pdf
https://www.ocsheriff.gov/sites/ocsd/files/2022-03/2021%20County%20of%20Orange%20and%20Orange%20County%20Fire%20Authority%20Local%20Hazard%20Mitigation%20Plan.pdf
https://www.ocsheriff.gov/sites/ocsd/files/2022-03/2021%20County%20of%20Orange%20and%20Orange%20County%20Fire%20Authority%20Local%20Hazard%20Mitigation%20Plan.pdf
https://www.ocsheriff.gov/sites/ocsd/files/2022-03/2021%20County%20of%20Orange%20and%20Orange%20County%20Fire%20Authority%20Local%20Hazard%20Mitigation%20Plan.pdf
https://www.ocsheriff.gov/sites/ocsd/files/2022-03/2021%20County%20of%20Orange%20and%20Orange%20County%20Fire%20Authority%20Local%20Hazard%20Mitigation%20Plan.pdf
https://www.caloes.ca.gov/office-of-the-director/operations/recovery-directorate/hazard-mitigation/state-hazard-mitigation-planning/
https://www.caloes.ca.gov/office-of-the-director/operations/recovery-directorate/hazard-mitigation/state-hazard-mitigation-planning/
https://www.caloes.ca.gov/office-of-the-director/operations/recovery-directorate/hazard-mitigation/state-hazard-mitigation-planning/
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Administration Skills/Tools Ability to Support Mitigation 

Hazard Mitigation Working Group The Hazard Mitigation Working Group was formed in 
2022 and consists of core City departments: 
Management Services, City Manager’s Office, 
Community Development, Community Services, 
Economic Development, Finance, and Public Works. 
External partnerships also include representatives of 
public utilities, public safety agencies, fire services, 
school district, neighboring cities, etc. 

Comprised of subject matter experts, this group provides 
current and relevant insights on capabilities within the City 
to inform mitigation planning and implementation efforts. 

Steering Group The Steering Group was formed in 2022 and consists of 
core members of the City’s Community Development 
department alongside consultants that serve as a SME in 
Emergency Management and local government. 
 

Comprised of subject matter experts, this group provides 
current and relevant insights on capabilities within the City 
and Hazard Mitigation planning. 

Community Development The Community Development Department plays a 
crucial role in managing the physical development of 
the community by overseeing the approval of building 
permits and ensuring that all buildings and properties 
comply with appropriate standards. These standards 
may include fire codes, building codes, and zoning 
regulations. 
 
To carry out its duties, the department conducts current 
and long-range planning activities, including land use 
planning, which involves developing comprehensive 
plans that determine the appropriate use of land within 
a community. The department also enforces all land 
use regulations, which include zoning regulations that 
determine where certain types of structures can be built 
within the community. 
 

Mitigation actions related to the construction of structures, 
or retrofits or improvements to existing structures, may be 
implemented through planning processes by Community 
Development Department staff. 

Community Emergency 
Response Team (CERT) 

CERT is a group of trained volunteers who specialize in 
disaster preparedness, public safety, traffic control, and 
emergency response. They are capable of performing 
light emergency response activities and conducting 
disaster preparedness activities when a disaster 
situation arises.  The program is run by the 
Management Services staff and falls under the 
jurisdiction of the Federal Emergency Management 
Agency and is standardized across the nation. 

Expanding the CERT program can be an effective strategy 
for implementing mitigation actions related to community 
training and education. This can help to improve the 
overall level of disaster preparedness in the community 
and increase the capacity for emergency response in the 
event of a disaster. 
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Finance The Finance Department is responsible for managing 
the City's financial affairs. This includes preparing the 
annual budget, managing the receipt and distribution of 
City funds, and generating various financial reports. 

Based on City Council’s Direction and the adopted 
Strategic Plan, the Finance Department can incorporate 
mitigation actions into the City's budget. This ensures that 
sufficient resources are allocated towards mitigation efforts 
. Additionally, staff can provide support in administering 
grant funding related to mitigation activities.  

Human Resources Human Resources is responsible for recruiting and 
training City staff.  

Mitigation actions that relate to staff training may be 
implemented through the Human Resources Division. 
 

Mutual Aid Agreements, Joint 
Power Authority, Inter-local 
Agreements, etc. 

The City is a member of the Orange County Operation 
Area and the Orange County Emergency Management 
Organization. Also, Public Works holds an agreement 
with the County of Orange. The agreement has set 
pricing for essential equipment rentals during an 
emergency. 

Both the Orange County Operation Area and the Orange 
County Emergency Management Organization provide 
mutual aid to communities via the Orange County Sheriff's 
Department, Orange County Fire Authority and the State of 
California Office of Emergency Services. 

Public Safety The Orange County Sheriff’s Department (OCSD) is 
contracted to provide police services.  OCSD is 
responsible for protecting citizens, enforcing laws, and 
crime prevention. Law enforcement services include 
patrol, traffic enforcement, accident analysis and 
investigation, parking enforcement, general and special 
investigations, a School Resource Officer, and a 
Homeless Liaison Officer. 
 

Mitigation actions that relate to the safe movement of traffic 
(e.g., during evacuations), the public safety of residents 
during emergency events, and terrorism-related activities 
may be implemented through OCSD staff. They can also 
widely implement other types of mitigation actions through 
coordination with the City and other agencies 

Public Works The Public Works Department is responsible for the 
oversight of constructing and maintaining City-owned 
facilities and infrastructure, including roadways, 
sidewalks, parks, and open space areas. The 
department also handles the contract for solid waste 
collection activities in the community.  
 

Mitigation actions that involve constructing or retrofitting 
City-owned facilities and infrastructure may be implemented 
through Public Works Department staff. 
 
 

Fire Services The Orange County Fire Authority (OCFA) provides 
contracted fire services to the community, encompassing 
fire protection, suppression, inspection, paramedic 
emergency medical assistance, and hazardous material 
response. 

Mitigation responsibilities include preparatory steps to 
prevent fires or limit their destruction. Fire-related mitigation 
actions that require coordination with the County may be 
implemented in collaboration with OCFA staff. 

The California Department of 
Transportation (Caltrans), 
Orange County Transportation 
Authority (OCTA), and 
Transportation Corridor 
Agencies (TCA)   

CalTrans is the state agency with jurisdiction over 
designated highways.  
 
The Orange County Transportation Authority (OCTA) is a 
public agency responsible for planning, financing, and 
coordinating transportation services in Orange County. 

Mitigation measures related to ensuring the resiliency of 
state-designated freeways will be implemented through 
coordination with Caltrans, OCTA and TCA. 
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OCTA oversees a variety of transportation options, 
including bus service, Metrolink commuter rail, and the 
planning and implementation of road improvements and 
freeway projects. The organization's mission is to 
enhance the mobility, accessibility, and quality of life for 
the residents of Orange County by delivering efficient, 
reliable, and safe transportation solutions. 
 
Transportation Corridor Agencies (TCA) are two public 
agencies, the Foothill/Eastern Transportation Corridor 
Agency and the San Joaquin Hills Transportation 
Corridor Agency, operating in Orange County. TCA's 
primary responsibility is to plan, finance, construct, and 
manage toll roads in the region. 
 

The California Governor’s Office 
of Emergency Services (Cal 
OES)  

CalOES is the state agency responsible for reducing 
hazards in the state through mitigation activities, 
conducting emergency planning, supporting emergency 
response and recovery activities, and acting as a liaison 
between local and federal agencies on emergency-
related issues.  
 

City staff can work with Cal OES to obtain future funding to 
implement LHMP mitigation strategies and to receive 
guidance on future updates. 

The Federal Emergency 
Management Agency (FEMA)  

FEMA is the federal agency responsible for hazard 
mitigation, emergency preparedness, and emergency 
response and recovery activities. It provides guidance 
to state and local governments on hazard mitigation 
activities, including best practices and how to comply 
with federal requirements.  

City staff can work with FEMA to obtain future funding to 
implement LHMP mitigation strategies and to receive 
guidance on future updates. 
 

Southern California Edison (SCE) SCE is the electrical service provider for the community.  
 

Mitigation actions relating to the resiliency of the electrical 
grid will be implemented through coordination with SCE. 
Southern California Edison - SCE 

Southern California Gas 
Company (SoCalGas) 

SoCalGas is the natural gas provider and also owns the 
natural gas infrastructure in the community.  
 

Mitigation actions that address the resiliency of natural gas 
infrastructure will be implemented through coordination with 
SoCalGas. 
Home | SoCalGas 

Irvine Ranch Water District 
(IRWD) 

IRWD is an independent government agency that 
provides water services. Water and sewer services are 
provided by separate public agencies and not by the City. 
Most Lake Forest residents are served by the Irvine 
Ranch Water District (formerly the Los Alisos Water 
District). 

Mitigation actions related to water use may be implemented 
with support and collaboration with IRWD. 
IRWD 

El Toro Water District (ETWD) ETWD is an independent government agency that Mitigation actions related to water use may be implemented 

https://www.sce.com/
https://www.socalgas.com/
https://www.irwd.com/
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provides water services. Water and sewer services are 
provided by separate public agencies and not by the City.  
A portion of Lake Forest residents are served by El Toro 
Water District. 

with support and collaboration with ETWD. 
 
ETWD Home Page 

Trabuco Canyon Water District 
(TCWD) 

TCWD is an independent government agency that 
provides water services. Water and sewer services are 
provided by separate public agencies and not by the City.  
A small number of Lake Forest residents in the north part 
of the City are served by the Trabuco Canyon Water 
District. 

Mitigation actions related to water use may be implemented 
with support and collaboration with TCWD. 
Trabuco Canyon Water District | Home 

 
 
 

Financial 

Funding Resource Has funding been leveraged for hazard mitigation? If so, how? Can this resource be leveraged for future 
mitigation projects? 

Capital Improvement Project 
Funding 

Yes. CIP funds are regularly budgeted for design and construction of 
improvements such as Citywide traffic signal management. 

Yes. Future CIP funds will be budgeted and 
utilized on an annual basis.  

Authority to levy taxes for 
specific purposes 

Yes. In accordance with Prop 218. Yes.  

FEMA Hazard Mitigation 
Grant Program 

The City applied for and received funding from FEMA’s Hazard Mitigation 
Grant Program to fund the development of this plan. 

Yes. 

Other fees such as M2, gas 
tax, city sales tax, etc. 

Yes, property tax revenue from the General Plan.  Yes. Funding is utilized annually. 

Developer Fees Yes. Some new development projects require a development agreement 
wherein public improvements are paid for by developers. These public 
improvements may include roadway and traffic control infrastructure, 
proposed as a component of a project and paid for by the developer.  For 
example, the Opportunities Study was a comprehensive planning process 
that the City of Lake Forest undertook to rezone nearly 838 acres of land 
zoned for business and industrial use on 5 properties. The zoning changes 
allowed for a new plan with residential uses and public improvements and 
facilities such as a sports park and community / civic center which were 
paid for by the developers. 

Yes. A development agreement is required for 
any General Plan Amendment. Development 
agreements are intended to strengthen the 
public planning process, to encourage private 
participation in comprehensive planning and to 
reduce the economic costs of development by 
providing earlier vesting than otherwise 
available under California law. 

 
 
 
 
 
 

https://etwd.com/
https://www.tcwd.ca.gov/
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Education and Outreach 

Program/Organization Year Describe the program and how it relates to 
resiliency and mitigation Describe the process 

CERT Since 
2019 

CERT is a group of trained volunteers who 
specialize in disaster preparedness, public safety, 
traffic control, and emergency response. They are 
capable of performing light emergency response 
activities and conducting disaster preparedness 
activities when a disaster situation arises.  

Residents complete the FEMA CERT Basic Training 
Course.  Upon completion, residents have an option 
to become a certified Lake Forest CERT Volunteer.  
Requirements include completing 2 FEMA Classes, 
completing a City Volunteer application and 
background process. 

The Great Shake Out  The Great Shake Out is an annual earthquake 
preparedness drill held on the third Thursday of 
October. It is the world's largest earthquake drill, and 
participants all over the world use this opportunity to 
practice what they would do in case an earthquake 
occurred suddenly. The City participates annually, 
raising awareness among City staff and residents 

The City conducts an annual test of the Alert OC 
system to provide awareness to the community.  
Information is also shared on social media sites.   

Emergency Preparedness Month  National Preparedness Month is an observance 
each September to raise awareness about the 
importance of preparing for disasters and 
emergencies that could happen at any time. The City 
Council proclaims September as National 
Preparedness Month 

City Council recognizes September as National 
Preparedness Month during the first meeting in 
September.  Preparedness tips and 
recommendations are shared on social media. 

Disaster Service Worker  All full-time City employees are designated Disaster 
Service Workers. 

Upon hiring, all full-time employees take an oath as 
Disaster Service Workers.  When a disaster affects 
the City or County, employees are required to report 
to the City. 

Pop Up Events  Neighborhood Improvement Task Force works to 
assist with improving neighborhoods.  

A pop-up event is held in the neighborhood to gain 
better insight into local issues and disburse resource 
information. Representatives from OCFA, OCSD and 
City Code Enforcement representatives also share 
information as it relates to resiliency and mitigation. 
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EVALUATION OF POTENTIAL HAZARD MITIGATION ACTIONS 
 
The Hazard Mitigation Working Group (“Working Group”) has created a variety of potential 
mitigation measures based on the identified hazard profiles, threat, and capability evaluations, as 
well as the findings of community surveys. The Working Group then assessed these acts using 
predetermined standards. 
 
Per FEMA guidelines, local governments are required to assess both the monetary and 
nonmonetary costs and benefits of proposed mitigation actions. While it is not mandatory to assign 
specific dollar values to each action, a general estimation of costs and benefits should be 
provided. The Working Group may consider measures with high costs or low benefits, but only if 
they are deemed to be of clear benefit to the community and an appropriate use of local resources. 
Furthermore, FEMA stipulates that local governments should consider the following questions as 
part of the financial analysis: 
 

• What is the frequency and severity of the hazard type to be addressed by the action and 
how vulnerable is the community to this hazard? 

• What impacts of the hazard will the action reduce or avoid? 
• What benefits will the action provide to the community? 
• What critical facilities, if any, will benefit from the action? How many facilities will benefit, 

and how important are they to the community? 
• What are the environmental benefits or impacts of the action? 

 
The Working Group elected to conduct a review and revision of the potential hazard mitigation 
actions based on a third set of criteria called STAPLE/E (Social, Technical, Administrative, 
Political, Legal, Economic, and Environmental). While the Working Group did not carry out a formal 
assessment of every potential mitigation action under all STAPLE/E criteria, they utilized these 
criteria as a reference and a basis for discussion. Furthermore, the group deliberated on how the 
criteria could be used to evaluate grant applications submitted by the City for the purpose of 
funding LHMP implementation. Please refer to Table 16 for the STAPLE/E criteria. 
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Table 16: STAPLE/E CRITERIA 

Issue Criteria 
Social • Is the action socially acceptable to Lake Forest community members? 

• Would the action treat some individuals unfairly? 
• Is there a reasonable chance of the action causing a social disruption? 

Technical • Is the action likely to reduce the risk of the hazard occurring or will it reduce 
the effects of the hazard? 

• Will the action create new hazards or make existing hazards worse? 
• Is the action the most useful approach for Lake Forest to take given the 

goals of the City and of community members? 
Administrative • Does the City have the administrative capabilities to implement the action? 

• Are there existing City staff or consultant services to lead and coordinate 
implementation of the measure? 

• Does the City have enough staff, funding, technical support, and other 
resources to carry out implementation? 

• Are there administrative barriers to implementing the action? 
Political • Is the action politically acceptable to City officials and to other relevant 

jurisdictions and political entities? 
• Do community members support the action? 

Legal • Does the City have the legal authority to implement and enforce the action? 
• Are there potential legal barriers or consequences that could hinder or 

prevent implementation of the action? 
• Is there a reasonable chance that implementation of the action would 

expose the City to legal liabilities? 
• Could the action reasonably face other legal challenges? 

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

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

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

• How will funding the action affect the City’s financial capabilities? 
• Could implementation of the action reasonably burden the Lake Forest 

economy or tax base? 
• Could there reasonably be other budgetary and revenue impacts to the 

City? 
Environmental • What are the potential environmental impacts of the action? 

• Will the action require environmental regulatory approvals? 
• Will the action comply with all applicable federal, state, regional, and local 

environmental regulations? 
• Will the action reasonably affect any endangered, threatened, or otherwise 

sensitive species of concern? 
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PRIORITIZATION 
 
As a component of the hazard mitigation action review, the Working Group placed emphasis on 
prioritizing the actions. The prioritization endeavors entailed examining risks and threats 
associated with each hazard, financial costs and benefits, technical feasibility, and community 
values, among other considerations. Working Group members were requested to indicate their 
priority actions via a voting exercise. Actions that obtained prioritization from at least four members 
are classified as high priority, while those prioritized by one to three members are deemed medium 
priority. Actions that did not obtain prioritization from any Working Group member are classified as 
low priority. 
 
COST ESTIMATES 
 
To comply with the cost estimation requirements of the hazard mitigation planning process, the 
Steering Group determined relative cost estimates by drawing on their comprehension of the intent 
of the mitigation action and their prior involvement in developing identical or similar 
programs/implementing projects. For budgeting purposes, three cost categories were adopted, 
which were in line with the City's usual cost criteria: 
 

• Low cost ($): $100,000 or less 
• Medium cost ($$): $100,001 to $250,000 
• High cost ($$$): Greater than $250,000 

 
HAZARD MITIGATION ACTIONS 
 
HAZARD MITIGATION GOALS 
 
Chapter One's identified goals were instrumental in formulating policies to safeguard community 
members, ecosystems, and other significant assets against hazard events. These goals were 
established to guarantee consistency with the City's General Plan Safety Element, which will be 
incorporated by reference in conjunction with this process. Furthermore, these goals played a vital 
role in the development of mitigation actions and served as checkpoints for City staff to assess the 
progress of mitigation action implementation. 
 
In light of the criteria and evaluation procedures employed during Plan development, the Working 
Group created a ranked roster of mitigation actions designed to bolster Lake Forest’s resiliency 
against hazard events. These actions collectively comprise the community's hazard mitigation 
strategy. For additional details related to implementation, please reference Table 17, which 
includes the prioritization of each action and other pertinent information. 
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Table 17: MITIGATION ACTIONS 

Mitigation Action 
Potential 
Funding 
Sources 

Responsible Agency / Department 

Multiple hazards 
1.1 Capitalize on City-sponsored events to inform and educate 

the public regarding hazards with the potential to affect the 
community and ways they can protect themselves and 
reduce impacts from the hazards.  Information will be 
gathered, then disseminated via handouts and other 
methods. 

General 
Fund 

Community Development / PIO / Economic Development  

1.2 Continue to update emergency related planning documents 
to ensure consistency with state and federal law, best 
practices, local conditions, and recent information and 
advances.  

General 
Fund and 
grants 

Public Works / Community Development / Management Services  

1.3 Coordinate with the water districts on an as-needed basis to 
install and harden emergency backup generators at water 
pump stations and sewer lift stations.   

 Water Districts / Public Works / Community Development  

1.4 Facilitate the deployment/expansion of fiber optic network 
throughout the City.  

General 
Fund 

Public Works / Management Services 

1.5 Work with Caltrans, OCTA, TCA, and neighboring 
jurisdictions to ensure emergency transportation routes are 
maintained, repaired, and strengthened, as necessary.   

Capital 
Improvement 
Projects / 
General 
Fund 

Public Works  

1.6 Identify the City’s secondary/alternative EOC in the event of 
the loss of the primary facility at City Hall. 

 Management Services 

1.7 Expand the City’s comprehensive educational campaign for 
residents and businesses that describes the hazards present 
in the community and emphasizes cost-effective mitigation 
efforts, such as proper construction techniques, bracing of 
furniture and appliances, and purchase of additional 

 Management Services 
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insurances. Distribute information through social networking, 
websites, print media, radio, television, at special events and 
in City facilities, and/or other media as appropriate.   

1.8 Closely monitor changes to the boundaries of hazard-prone 
areas and adopt new mitigation activities or revise existing 
ones as appropriate to protect health, safety, property, and 
overall community well-being.   

 Community Development   

1.9 Reference policy direction and other information from this 
LHMP into other City documents, including the General Plan 
Safety Element and Capital Improvements Program. 

 Community Development   

1.10 Continue to partner with the American Red Cross, the 
County, neighboring cities, public and private schools, and 
HOAs to provide evacuation and reunification locations and 
shelters in an emergency.   

  Management Services/ Police Services Division    

1.11 Seek funding to hire a consultant to assist in the 
implementation of mitigation strategies. 

Grant Community Development / Management Services  

Wildfires 
2.1 Partner with OCFA to expand outreach regarding home fire 

safety inspections for residents and businesses in fire-prone 
areas. Provide information about ways to retrofit homes and 
maintain landscapes to improve resiliency to wildfires.   

 Fire / Community Development / PIOs   

2.2 Encourage HOAs and property owners in high fire threat 
districts to replace vegetation with those listed on the OCFA 
approved plant list.   

 Community Development, Public Works, in coordination with OCFA  

2.3 Coordinate with the HOAs and property owners to ensure the 
creation of defensible spaces and fuel modification around 
homes and neighborhoods to reduce vulnerability and 
increase the success potential of fire fighters in the case of a 
wildfire emergency. Partner with the OCFA to ensure 
enforcement.  

 Community Development (Code Enforcement) in coordination with 
OCFA   

2.4 Coordinate with Cal Fire, OCFA, and OCSD during wildfire 
events to ensure areas of evacuation are clearly articulated 
to the community through social media, radio, television, and 
other platforms as necessary.   

 Management Services/Police Services/ PIO / in collaboration with OCFA  

2.5 Develop a fire response time analysis that determines the 
key factors that affect emergency response issues, such as 
street width, type of response apparatus, and parking 

 OCFA 
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restrictions. Outcomes from this analysis should be 
incorporated into new City policy and standards, if 
necessary. 

Earthquake 
3.1 Prepare an inventory of seismically vulnerable City-owned 

facilities. Explore feasible solutions to mitigate vulnerable 
buildings and structures to be retrofitted.   

 Public Works  

3.2 Monitor changes/updates to building codes and seismic 
regulations to determine if City owned critical facilities may 
need seismic retrofits as they age and building codes are 
updated.  

 Community Development   

3.3 Encourage owners of Critical Facilities as outlined in Chapter 
4 to ensure facilities are evaluated for seismic safety. If any 
critical facilities are determined to be seismically vulnerable, 
work with the owner to identify potential funding sources to 
implement seismic retrofits.  

 Community Development / Public Works 
 

3.4 Improve local understanding of the threat of a major 
earthquake by conducting a City-wide scenario modeling 
potential loss of life and injuries, destroyed and damaged 
structures, and interruptions to key services. 

 OCFA / Management Services 

3.5 Encourage the installation of resilient (seismically 
appropriate) piping for new or replacement pipelines, in close 
coordination with local water, natural gas, and other utility 
service providers. 

 Public Works 

3.6 Conduct an educational campaign to encourage the use of 
reinforced chimneys, anchored rooftop-mounted equipment, 
window film, and other preventative measures to reduce 
damage at private buildings. 

 Community Development 

3.7 Educate community groups and industry representatives and 
assist in outreach to residents and businesses to obtain 
earthquake insurance through the California Earthquake 
Authority 

 Community Development / Management Services 

Flood 
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4.1 Encourage the use of porous surfaces on new and 
significantly retrofitted residential and commercial 
developments to reduce runoff.    

 Community Development / Public Works   

4.2 Conduct periodic cleanings of City owned storm drain intakes 
in accordance with the City’s NPDES permits. Similarly 
encourage HOAs and other property owners to proactively 
remove debris from their drainage systems.  

 Public Works  

4.3 Educate citizens about safety during flood conditions, 
including the dangers of driving on flooded roads.   

 Management Services 

4.4 Retrofit roadway medians to capture storm water during rain 
events. 

 Public Works / Community Development 

4.5 Prioritize retrofit improvements along major arterials/ 
roadways throughout the City. 

 Public Works / Community Development 

4.6 Encourage all property owners within 100-year and 500-year 
floodplains to obtain flood insurance and flood proof their 
structures. 

 Community Development / Management Services 

Drought 
5.1 When installing new landscapes or significantly redoing 

existing landscaping on City property, use drought-tolerant 
plants or xeriscaping. On City property, limit turf that is not 
drought-tolerant to recreational fields and lawns, and only if 
no feasible drought-tolerant alternative exists.   

 Public Works / Water Districts 

5.2 Coordinate with the City’s water providers to make drought 
education materials available and other related incentives for 
residents and businesses to conserve water.  

 Management Services / Water Districts  

5.3 Encourage low-flow water fixtures and daytime watering 
restrictions on properties throughout the City to reduce water 
consumption.    

 Management Services / Community Development / Water Districts 

5.4 Educate the community on drought-tolerant landscaping and 
xeriscaping methods.   

 Community Development 

Landslides / Mudflows 
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6.1 Maintain slope stabilization measures on publicly owned 
hillsides above roads, buildings, and other facilities.   

 Public Works   

6.2 Educate private property owners on inspection and 
maintenance of effective drainage systems and stabilizing 
vegetation on and above landslide-prone slopes.    

 Public Works / Community Development  

6.3 Following wildfire events, continue to partner with Cal Fire, 
Orange County Office of Emergency Preparedness, OCFA, 
and OCSD, to identify the potential and location for landslide 
and/or mudflow events associated with heavy rainfall.  

 Public Works / Management Services and Public Information Officer, in 
coordination with OCSD   

6.4 Maintain and update local regulations regarding building and 
development as needed in landslide-prone areas.   

 Public Works   
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CHAPTER 6 
PLAN MAINTENANCE 
 
This LHMP must be kept up to date to remain functional and relevant to the City. An updated LHMP will 
continue to guide hazard mitigation actions in the City and will help the City remain eligible for state and 
federal hazard mitigation funds. The LHMP was created by the Steering Group and Local Hazard 
Mitigation Working Group with the intention of allowing the City to readily update specific parts as new 
information becomes available and new requirements arise, hence keeping this Plan up to date. 
 
This chapter describes how to maintain this Plan to comply with applicable state and federal obligations. 
This chapter also discusses how the City may incorporate the mitigation efforts (indicated in Chapter 5) 
into current programs and planning procedures, as well as how public input will continue to play a vital 
role in Plan monitoring and future update activities. 
 
PLAN MAINTENANCE AND UPDATE METHODOLOGY  
 
PURPOSE AND AUTHORITY 
 
Section 201.6.(d)(3) of Title 44 of the Code of Federal Regulations requires that local hazard mitigation 
plans be reviewed, revised if appropriate, and resubmitted for approval in order to remain eligible for 
benefits awarded under DMA. To support maintenance and implementation, this Plan is supported by the 
Lake Forest Mitigation Implementation Worksheet, provided in Appendix C for reference. The worksheet 
is intended to function as a stand-alone document that gives concise and accessible guidance to 
jurisdiction staff for implementing the Plan. 
 
The City plans to review the plan every five years and incorporate updates as needed from the date of 
initial adoption.  The update process will typically commence at least one year before the existing plan 
expires. City staff will continue to be in charge of maintaining and updating the Plan, as well as reviewing 
its efficacy as needed.  This will be done in coordination with the Steering and Working Groups 
referenced in Chapter 1. In future years, personnel from the following City departments and contract 
agencies (existing members or others) should be included in maintenance and update activities: 
 

• Lake Forest Community Development Department 
• Orange County Fire Authority  
• Orange County Sheriff’s Department  
• Lake Forest Public Works Department (including Environmental Compliance and Traffic 

Divisions) 
• Lake Forest Management Services (including Community Services, Public Safety Division and 

PIO) 
• Lake Forest City Manager  

 
As appropriate, staff from other organizations who sat on the Working Group during the preparation of 
this Plan should be invited to participate in future maintenance and update activities. Other organizations 
that should be asked to participate in this process are: 
 

• Trabuco Canyon Water District 
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• El Toro Water District 
• Irvine Ranch Water District 
• Emergency managers from neighboring jurisdictions 
• Orange County Transportation Authority 
• Southern California Edison 
• South Orange County Wastewater Authority 
• Southern California Edison 
• Southern California Gas Company 

 
The Director of Community Development is responsible for future LHMP updates and shall coordinate 
the Steering Group and Working Group as necessary. The Director and his/her designee will serve as 
the project manager. The Working Group may alternatively be coordinated by the acting Emergency 
Manager or Emergency Services Coordinator. The Director of Community Development or his/her 
designee will organize Plan maintenance, lead formal Plan review and evaluation processes, direct Plan 
updating, and delegate duties to other Working Group members to execute these efforts. Collecting data, 
establishing new mitigation activities, updating mitigation actions, providing presentations to City 
personnel and community groups, and rewriting portions of the Plan document are examples of such 
responsibilities. Details on Plan monitoring, maintenance update, approval, and adoption are outlined in 
the process below. 
 
ANNUAL PLAN MONITORING AND MAINTENANCE 
 
As described below, monitoring the progress of the mitigation actions will be ongoing throughout the five-
year period between the adoption of the LHMP and the next update effort. The Steering Group will meet 
on an annual basis to monitor the status of the implementation of mitigation actions and develop updates 
as necessary. Although FEMA guidance does not outline a monitoring schedule, the City will adopt an 
annual review model predicated on best practices modeled throughout the nation. In the event of a 
significant disaster within Lake Forest, the Steering Group will convene within 30 days of the disaster to 
review and update the LHMP as needed. In addition to City staff, partner agencies, organizations, and 
stakeholders, may be identified for participation.  
 
These meetings should: 
 

• Discuss the timing of implementing mitigation actions. 
• Evaluate the actions that are being implemented and determine if these actions are succeeding. 
• Revise, as needed, the prioritization of mitigation actions. 
• Integrate the mitigation actions into other mechanisms as needed. 

 
The first of these meetings will be held in the 2024 calendar year. To the extent possible, meetings 
should be scheduled at an appropriate time in the City’s annual budgeting process, which will help 
ensure that funding needs for mitigation actions are considered. 
 
When the Steering Group meets to evaluate the Plan, members should consider these questions: 
 

• What hazard events, if any, have occurred in Lake Forest in the past year? What were the 
impacts of these hazards on the community? Were the impacts mitigated, and if so, how? 

• What mitigation actions have been successfully implemented? Have any mitigation actions been 
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implemented but not successfully, and if so, why? 
• What mitigation actions, if any, have been scheduled for implementation but have not yet been 

implemented? 
• What is the schedule for implementing future mitigation actions? Is this schedule reasonable? 

Does the schedule need to be adjusted for future implementation, and are such adjustments 
appropriate and feasible? 

• Have any new issues of concern arisen, including hazard events in other communities or regions, 
that are not covered by existing mitigation actions? 

• Are new data available that could inform updates to the Plan, including data relevant to the 
hazard profiles and threat assessments? 

• Are there any new planning programs, funding sources, or other mechanisms that can support 
hazard mitigation activities in Lake Forest? 

 
PLAN UPDATE 
 
Title 44, Section 201.6(d)(3) of the Code of Federal Regulations requires that LHMPs be reviewed, 
revised, and resubmitted for approval every five years to remain eligible for federal benefits. As factors 
change, including technologies, community demographics and characteristics, best practices, and 
hazard conditions, it is necessary to update the Plan, so it remains relevant.   
 
The 5-year update process should begin no later than four years after this Plan is adopted, allowing a 
year for the update process before the Plan expires. The Director of Community Development may also 
choose to begin the update process sooner, depending on the circumstances. Reasons for accelerating 
the update process may include: 
 

• A Presidential disaster declaration for the City of Lake Forest or for an area that includes part or 
the entire city. 

• A hazard event that results in one or more fatalities in the City of Lake Forest. 
 
The update process will add new and updated methods, demographic data, community information, 
hazard data and events, considerations for threat assessments, mitigation actions, and other information 
as necessary. This will help keep the Plan relevant and current. The Director will determine the best 
process for updating the Plan, which should include the following steps: 
 

• Involve at least one member from each City department in the Working Group or as a supporting 
role to contribute as needed. 

• Contact non-City organizations that sat on the Working Group during preparation of the Plan or 
other relevant entities to gauge their interest and involve them in the update process. 

• Review and update the hazard mapping and threat assessment for Critical Facilities. 
• Revise the threat assessment for populations and other assets. 
• Review and revise the mitigation actions as needed, including in response to actions that have 

been completed, changed, cancelled, or postponed. 
• Send a draft of the updated Plan to appropriate external agencies. 
• Make a draft of the updated Plan available to members of the public for comment. 
• Following public review, send a draft of the updated plan to Cal OES and FEMA for review and 

approval. 
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• City Council will adopt the final updated Plan within one year of beginning the update process and 
within five years of the adoption of the previous plan. 

 
ADOPTION 
 
The Lake Forest City Council is responsible for adopting this Plan and all future updates. As previously 
mentioned, adoption should occur every five years, within one year of the commencement of the update 
process and before the current Plan expires. The adoption should take place after FEMA notifies the City 
that the Plan is “Approved Pending Adoption”. Once the City Council adopts the Plan following its 
approval by FEMA, the Community Development Department will transmit a copy of the adopted Plan to 
FEMA. 
 
PLAN INCORPORATION 
 
The Local Hazard Mitigation Plan's efficacy is dependent on the successful implementation of the 
mitigating steps. This involves incorporating mitigating measures into current City plans, policies, 
programs, and other mechanisms for implementation. This Plan's mitigation measures are designed to 
lessen the damage caused by hazard occurrences, assist the City in securing funds, and offer a 
framework for hazard mitigation operations. The Working Group members prioritized the hazard 
mitigation activities, as indicated in Table 17 of Chapter 5, and these priorities will drive action 
implementation through new or current City mechanisms when resources become available. The LHMP 
project manager oversees the monitoring of the Plan's implementation, promotion, and upkeep. 
Furthermore, the project manager is in charge of conducting meetings and other coordinating tasks 
associated with Plan execution and maintenance. 
 
This Plan complements the City's General Plan, notably the Safety Element. The Safety Element 
establishes a framework for mitigation and preparedness efforts while integrating with the Plan's goals. 
The LHMP allows the City to expand on the General Plan's goals and policies by defining specific 
mitigation activities to fulfill the General Plan's high-level objectives. The General Plan and the LHMP 
collectively help to reduce the threat from hazardous conditions to Lake Forest’s residents, businesses, 
visitors, buildings and facilities, infrastructure, key services, ecosystems, and other assets. 
 
PUBLIC INVOLVEMENT 
 
The City will continue to keep members of the public informed about the updates to the LHMP. A revised 
community engagement strategy that reflects the City’s updated needs and capabilities will be developed 
as part of future updates. The updated strategy should include a tentative schedule and plan for public 
meetings, recommendations for the use of the City website and social media accounts, and content for 
public outreach documentation.  Annual reviews will consist of a summary that includes mitigation 
actions taken, upcoming actions, funding secured, and the next update. These annual progress reports 
will be shared on the City’s website for the public to view.  
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APPENDIX A 
Meeting Materials 

 
1. Hazard Mitigation Working Group Meeting #1 materials and sign-in sheet 
2. Hazard Mitigation Working Group Meeting #2 materials and sign-in sheet 
3. Hazard Mitigation Working Group Meeting #3 materials and sign-in sheet 
4. Hazard Mitigation Working Group Meeting #4 materials and sign-in sheet 
5. Hazard Mitigation Working Group Meeting #5 materials and sign-in sheet 
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1. Hazard Mitigation Working Group Meeting #1 materials and sign-in sheet 
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2. Hazard Mitigation Working Group Meeting #2 materials and sign-in sheet 
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3. Hazard Mitigation Working Group Meeting #3 materials and sign-in sheet 
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4. Hazard Mitigation Working Group Meeting #4 materials and sign-in sheet 
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5. Hazard Mitigation Working Group Meeting #5 materials and sign-in sheet 
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APPENDIX B 
Community Outreach Materials 

 
1. Local Hazard Mitigation Plan (LHMP) Website 
2. Social Media Outreach Information 
3. Community Outreach Meeting Presentation 2.22.2023 
4. Community Outreach Flyers (English and Spanish) 
5. Community Outreach Survey (English) 
6. Community Outreach Survey (Spanish) 
7. Community Outreach Survey Results (English) 
8. Community Outreach Survey Results (Spanish) 
9. Community Outreach Survey Results (Senior Event) 

10. City e-Newsletter 
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1. Local Hazard Mitigation Plan (LHMP) Website 
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2. Social Media Outreach Information 
 

DATE PLATFORM INTERACTION LINK 

7 February '23 Facebook 3 likes / 3 shares / 11k 
followers 

https://www.facebook.com/photo/?fbid=549078673917894&set=a.46
8826348609794 

13 January '23 Facebook 5 likes / 1 share / 11k 
followers 

https://www.facebook.com/photo/?fbid=532375825588179&set=a.46
8826348609794 

7 February '23 Twitter 2 retweets / 2 like / 
512 views / 7,111 

followers 

https://twitter.com/LakeForestCA/status/1623019720646569985  

13 January '23 Twitter 1 retweet / 2 likes / 
545 views / 7,111 

followers 

https://twitter.com/LakeForestCA/status/1614059694225604609 

17 January '23 Nextdoor 26,871 subscribers https://nextdoor.com/agency-post/ca/lake-forest/city-of-lake-
forest/we-want-your-input-254131744/ 

7 February '23 Instagram 6 likes / 8,177 
followers 

https://www.instagram.com/cityoflakeforestca/ 

13 January '23 Instagram 17 likes / 8,177 
followers 

https://www.instagram.com/cityoflakeforestca/ 

 
 
 
 
 
 
 
 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.facebook.com_photo_-3Ffbid-3D549078673917894-26set-3Da.468826348609794&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=2B791A1To4exGT_8qHdTqWsOox3DR9L1CawoH3ZbU9Q&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.facebook.com_photo_-3Ffbid-3D549078673917894-26set-3Da.468826348609794&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=2B791A1To4exGT_8qHdTqWsOox3DR9L1CawoH3ZbU9Q&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.facebook.com_photo_-3Ffbid-3D532375825588179-26set-3Da.468826348609794&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=zOqXvoeimJiCqQYz17Q9z2PxOJgRPe4thPilELdQHq0&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.facebook.com_photo_-3Ffbid-3D532375825588179-26set-3Da.468826348609794&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=zOqXvoeimJiCqQYz17Q9z2PxOJgRPe4thPilELdQHq0&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__twitter.com_LakeForestCA_status_1623019720646569985&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=OHovdBuGJJypV4vAPh2Kso3Cu3N6j7lEPiS-Kl8oEws&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__twitter.com_LakeForestCA_status_1614059694225604609&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=SGGb0hDPecNjCPjHXv3Ibzqp5NQ6y7TLrRyr6Z6Tx3E&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__nextdoor.com_agency-2Dpost_ca_lake-2Dforest_city-2Dof-2Dlake-2Dforest_we-2Dwant-2Dyour-2Dinput-2D254131744_&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=rKglugXM5myKE8KtvcSQMseoMxyQ_t6rriLlx8M3I7Q&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__nextdoor.com_agency-2Dpost_ca_lake-2Dforest_city-2Dof-2Dlake-2Dforest_we-2Dwant-2Dyour-2Dinput-2D254131744_&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=rKglugXM5myKE8KtvcSQMseoMxyQ_t6rriLlx8M3I7Q&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.instagram.com_cityoflakeforestca_&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=JZrzH55buLFu6a3K1dch9dhOr8mwvXc93lQDZhLRIQc&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.instagram.com_cityoflakeforestca_&d=DwMF-g&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=MKo8EeTviX57daqh6QYMpN_8GmNg3ojzy9PcoTx9gQs&m=OrySJGhc3xdqhYSHibDxY7NeN92jg23rJjeDx-qIMQj5OPnpxb7w_jozrMZKkqWX&s=JZrzH55buLFu6a3K1dch9dhOr8mwvXc93lQDZhLRIQc&e=
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City of Lake Forest 

Hazard Mitigation Community Outreach 
Meeting 

February 22, 2023 

3. Community Outreach Meeting Presentation 2.22.2023 
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Agenda Items 

  

    

  



 
 
 
 

 
 

112   
 

Lake Forest Local Hazard Mitigation Plan – For Official Use Only 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Introduction 
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The What 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
A plan that assesses hazard 
vulnerabilities and identifies mitigation 
actions that the City will pursue in order to 
reduce the level of injury, property 
damage, and community disruption that 
might otherwise result from such events. 
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The Why 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To promote 
discussion 
among 
community 
members 
about creating 
a safer, more 
resilient 
community 
that reflects 
the City’s 
values. 
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Hazard Identification 
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Federal Disaster Declarations for Orange County since 1969 
Disaster 
Type 

Frequency Amplifying Data 

Fire 18 (13 since 2006) 
Flood 9 (2 in the past 10 years) 
Severe Storm 6 (Most recent 2005) 
Other 4 2x Earthquakes 1x Hurricane 

1x Biological 

 

Federal Disaster Declarations for Lake Forest 
(Fiscal) 
Year 

Incident Type Incident Title 

2020 Fire Silverado Fire 

2020 Biological COVID-19 

2007 Fire SANTIAGO FIRE 

1998 Severe Storm SEVERE WINTER STORMS AND FLOODING 

1995 Severe Storm SEVERE WINTER STORMS, FLOODING, LANDSLIDES, MUD FLOWS 

1993 Flood SEVERE WINTER STORM, MUD & LAND SLIDES, & FLOODING 

 

 
Local Hazard History 
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Identified Hazards 
Lake Forest Orange County 
 

Earthquake 
Floods 
Storms 
Wildland Fire 
Hazardous Materials Release 
 
(Lake Forest EOP Draft Base Plan – 2022) 

Earthquake 
Floods/Storm 
Wildland Fire/Urban Fire 
Climate Change 
Dam/Levee/Reservoir Failure 
Epidemic 
Drought 
Tsunami 
Land/Mudslide/Debris Flow (Orange Co. LHMP– 2021) 
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Hazard Identification Discussion 

 

 
Low Impact 

 
medium Impact 

 
High Impact 
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Future Opportunities 
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Draft Review WWW.LAKEFORESTCA.GOV 

 

http://www.lakeforestca.gov/


 
 
 
 

 
 

123   
 

Lake Forest Local Hazard Mitigation Plan – For Official Use Only 
 

 
 
 
 
 

Survey 
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Completion 
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Questions? 
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4. Community Outreach Flyers (English and Spanish) 
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5. Community Outreach Survey (English) 
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6. Community Outreach Survey (Spanish) 
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7. Community Outreach Survey Results (English) 
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8. Community Outreach Survey Results (Spanish) 
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9. Community Outreach Survey Results (Senior Event) 
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10. City e-Newsletter 
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APPENDIX C 
ADOPTION RESOLUTION 
City Council resolution of adoption 
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