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Hazardous Materials Management Unit
Hazard Mitigation Working Group
Hospitals/Care facilities

Highway

Immediately Dangerous to Life and Health
City of Imperial Beach

Kilometers of Infrastructure. Includes:

City of La Mesa

City of Lemon Grove

Level of Concern

Local Planning Group
Metropolitan Medical Strike Team

URS
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List of Acronyms and Abbreviations

National City
NOAA

OCA
Oceanside
og

PAG

Plan

PORT

POT

Poway

PSI

RAIL

RMP

RS

RTR
SANDAG
San Diego
San Marcos
SCADA
SCH
SDUASS
SERP

Solana Beach
SONGS
TAG

TQ

UuDC
Unincorporated County
USEPA
Vista

City of National City

National Oceanic and Atmospheric Administration
Offsite Consequence Analysis

City of Oceanside

Oil/Gas Pipelines

Protective Action Guidelines

San Diego Multi-Jurisdictional Multi-Hazard Mitigation Plan
Port facilities

Potable and Waste Water facilities

City of Poway

pound per square inch

Rail facilities

Risk Management Program

Regulated Substance

Railroad Tracks

San Diego Association of Governments

City of San Diego

City of San Marcos

Supervisory Control and Data Acquisition
Schools

San Diego Urban Area Security Strategy

Site Emergency Response Plans

City of Solana Beach

San Onofre Nuclear Generating Station

Target Assessment Group

Threshold Quantity

Unified Disaster Council

County of San Diego

United States Environmental Protection Agency
City of Vista
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SECTION 1 INTRODUCTION

Across the United States, natural and manmade disasters have led to increasing levels of death, injury,
property damage, and interruption of business and government services. The impact on families and
individuals can be immense and damages to businesses can result in regional economic consequences.
The time, money and effort to respond to and recover from these disasters divert public resources and
attention from other important programs and problems. With five presidential disaster declarations, three
fire-suppression authorizations from the Federal Emergency Management Agency (FEMA) and one
disaster-related Act of Congress since 1992, San Diego County, California recognizes the consequences
of disasters and the need to reduce the impacts of natural and manmade hazards. The elected and
appointed officials of the County also know that with careful selection, mitigation actions in the form of
projects and programs can become long-term, cost effective means for reducing the impact of natural and
manmade hazards.

This Multi-Hazard Mitigation Plan for San Diego County, California (the Plan), was prepared with input
from county residents, responsible officials, URS Corporation consultants, and with the support of the
State of California Office of Emergency Services and Security (COESS) and the Federal Emergency
Management Agency (FEMA). The process to develop the Plan included nearly a year of coordination
with representatives from all of the jurisdictions in the region. The Plan will guide the County toward
greater disaster resistance in harmony with the character and needs of the community.

This section of the Plan includes an overview of the Plan, a discussion of the Plan’s purpose and
authority, and a description of the 18 incorporated cities and the unincorporated County within the San
Diego region.

1.1 PLAN DESCRIPTION/PURPOSE OF PLAN

Federal legislation has historically provided funding for disaster relief, recovery, and some hazard
mitigation planning. The Disaster Mitigation Act of 2000 (DMA 2000) is the latest legislation to improve
this planning process (Public Law 106-390). The new legislation reinforces the importance of mitigation
planning and emphasizes planning for disasters before they occur. As such, DMA 2000 establishes a pre-
disaster hazard mitigation program and new requirements for the national post-disaster Hazard Mitigation
Grant Program (HMGP).

Section 322 of DMA 2000 specifically addresses mitigation planning at the state and local levels. It
identifies new requirements that allow HMGP funds to be used for planning activities, and increases the
amount of HMGP funds available to states that have developed a comprehensive, enhanced mitigation
plan prior to a disaster. States and communities must have an approved mitigation plan in place prior to
receiving post-disaster HMGP funds. Local and tribal mitigation plans must demonstrate that their
proposed mitigation measures are based on a sound planning process that accounts for the risk to and the
capabilities of the individual communities.

State governments have certain responsibilities for implementing Section 322, including:

e Preparing and submitting a standard or enhanced state mitigation plan;
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e Reviewing and updating the state mitigation plan every three years;

e Providing technical assistance and training to local governments to assist them in applying for
HMGP grants and in developing local mitigation plans; and

e Reviewing and approving local plans if the state is designated a managing state and has an
approved enhanced plan.

DMA 2000 is intended to facilitate cooperation between state and local authorities, prompting them to
work together. It encourages and rewards local and state pre-disaster planning and promotes sustainability
as a strategy for disaster resistance. This enhanced planning network is intended to enable local and state
governments to articulate accurate needs for mitigation, resulting in faster allocation of funding and more
effective risk reduction projects.

FEMA prepared an Interim Final Rule, published in the Federal Register on February 26, 2002 (44 CFR
Parts 201 and 206), which establishes planning and funding criteria for states and local communities.

The Plan has been prepared to meet FEMA and COESS requirements thus making the County eligible for
funding and technical assistance from state and federal hazard mitigation programs.

1.2 PLAN PURPOSE AND AUTHORITY

In the early 1960s, the incorporated cities and the County of San Diego formed a Joint Powers Agreement
which established the Unified San Diego County Emergency Services Organization (USDCESO) and the
Unified Disaster Council (UDC) as the policy making group. The UDC, the San Diego County Board of
Supervisors and City Councils from each participating municipality are required to adopt the Plan prior to
its submittal to COESS and FEMA for final approval.

The Plan is intended to serve many purposes, including:

e FEnhance Public Awareness and Understanding — to help residents of the County better
understand the natural and manmade hazards that threaten public health, safety, and welfare;
economic vitality; and the operational capability of important institutions;

e Create a Decision Tool for Management — to provide information that managers and leaders of
local government, business and industry, community associations, and other key institutions and
organizations need to take action to address vulnerabilities to future disasters;

e Promote Compliance with State and Federal Program Requirements — to insure that San Diego
County and its incorporated cities can take full advantage of state and federal grant programs,
policies, and regulations that encourage or mandate that local governments develop
comprehensive hazard mitigation plans;

e Enhance Local Policies for Hazard Mitigation Capability — to provide the policy basis for
mitigation actions that should be promulgated by participating jurisdictions to create a more
disaster-resistant future; and

URS W:\27653042\00500 Hazard Mitigation Plan\00500-d-100500-d-r.doc\10-Nov-04\SDG 1-2



SECTIONONE Introduction

e Provide Inter-Jurisdictional Coordination of Mitigation-Related Programming — to ensure that
proposals for mitigation initiatives are reviewed and coordinated among the participating
jurisdictions within the County.

e Achieve Regulatory Compliance — To qualify for certain forms of federal aid for pre- and post-
disaster funding, local jurisdictions must comply with the federal DMA 2000 and its
implementing regulations (44 CFR Section 201.6). DMA 2000 intends for hazard mitigation
plans to remain relevant and current. Therefore, it requires that State hazard mitigation plans are
updated every three years and local plans, including San Diego County’s, every five years. This
means that the Hazard Mitigation Plan for San Diego County uses a “five-year planning horizon”.
It is designed to carry the County through the next five years, after which its assumptions, goals,
and objectives will be revisited and the plan resubmitted for approval.

1.3 COMMUNITY DESCRIPTION

1.3.1 The County of San Diego

San Diego County, one of 58 counties in the State of California, was established on February 18, 1850,
just after California became the 31st state. The County stretches 65 miles from north to south, and 86
miles from east to west, covering 4,261 square miles. Elevation ranges from sea level to about 6,500 feet.
Orange and Riverside Counties border it to the north, the agricultural communities of Imperial County to
the east, the Pacific Ocean to the west, and the State of Baja California, Mexico to the south.
Geographically, the County is on the same approximate latitude as Dallas, Texas and Charleston, South
Carolina.

San Diego County is comprised of 18 incorporated cities and 17 unincorporated communities. The
county's total population in 2000 was approximately 2.8 million with a median age of 33 years (Census
2000). San Diego is the third most populous county in the state.

The following subsections provide an overview of the Economy, Physical Features, Infrastructure, and
Jurisdictional Summaries for the County of San Diego.

1.3.1.1 Economy

San Diego offers a vibrant and diverse economy along with a strong and committed public/private
partnership of local government and businesses dedicated to the creation and retention of quality jobs for
its residents. Although slowed by the recession and defense cuts in the late 1980°s and early 1990’s, the
business climate continues to thrive due to the diversification of valuable assets such as world class
research institutions; proximity to Mexico and the Pacific Rim; a well educated, highly productive work
force; and an unmatched entrepreneurial spirit.

According to the San Diego Regional Chamber of Commerce, San Diego's Gross Regional Product
(GRP)-an estimate of the total output of goods and services in the county—was estimated to reach $126.2
billion in 2002, and was forecast to increase 5.9% to $133.6 billion in 2003. Adjusted for inflation, the
"real" increase was expected to be 3.3%. Due to rising housing, gas and energy prices, and the forecast for
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the consumer price index showed inflation increasing slightly to 3.8% in 2002. Total taxable retail sales
experienced gains in 2002, with sales up more than $27 billion.

San Diego's abundant and diverse supply of labor at competitive rates is one of the area's greatest assets.
As of August 2002, the total civilian labor force was estimated at 1.5 million, which includes self-
employed individuals and wage and salary employment. Unemployment for 2002 was 4.3% or 63,000
persons. Since 1980, San Diego's average unemployment rates have ranked below both state and national
unemployment rates. Despite the economic uncertainty the nation is facing, San Diego's average annual
unemployment rate of 4.3% remains far below the state's rate of 6.3% and the national rate of 5.9%. The
unemployment rate for 2003 increased only slightly to 4.4%.

There are several reasons for the strong labor supply in San Diego. The area's appealing climate and
renowned quality of life are two main factors that attract a quality workforce. The excellent quality of life
continues to be an important advantage for San Diego companies in attracting and retaining workers. In
addition, local colleges and universities with a population of over 180,000 students, augment the region's
steady influx of qualified labor. Each year San Diego's educational institutions graduate nearly 1,500
students with bachelors, masters and PhD degrees in electrical engineering, computer science,
information systems, mechanical engineering and electronic technology. Over 2,500 students annually
receive advanced degrees in business administration. There is also a pool of qualified workers from San
Diego's business schools, which annually graduate over 1,000 students with administrative and data
processing skills.

1.3.1.2 Employment

San Diego's diverse and thriving high-tech industry has become the fastest growing sector of employment
and a large driving force behind the region's continued economic prosperity. San Diego's high-tech
industry comprises over a tenth of the region'’s total economic output.

San Diego boasts the third largest concentration of biotech companies in the country with an estimated
400 firms. Currently there are over 32,000 people employed in San Diego's vibrant biotech industry.
From 1990 to 2000, biotech industry employment grew by 67% from 18,000 to 32,000 jobs. San Diego's
Medical Device sector is the fastest growing in the U.S. with about 180 companies. San Diego boasts the
highest dollar amount of National Institute for Health grants per capita in the nation. Local biotech firms
produce 9% of all drug sales and revenues in the United States. San Diego-based companies currently
have 25 commercial products on the market and 75 products in late-phase clinical trials. The general
services industry is the second largest employment sector in the County, totaling 29.8% of the county's
industry employment. This sector includes business services, San Diego's tourism industry, health
services and various business services, employing 421,900 workers. Government is the fourth largest
employer with 203,900 jobs accounting for 15.5% of total industry employment. The state and local
government is the largest employer with 162,900 employees.

1.3.1.3 Physical Features

The physical, social and economic development of the region has been influenced by its unique
geography, which encompasses over 70 miles of coastline, broad valleys, lakes, forested mountains and
the desert. The county can be divided into three basic geographic areas, all generally running in the north-
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south direction. The coastal plain extends from the ocean to inland areas for 20 to 25 miles. The foothills
and mountains, rising in elevation to 6,500 feet, comprise the middle section of the county. The third area
is the desert, extending from the mountains into Imperial County, 80 miles east of the coast. San Diegans
can live in the mountains, work near the ocean, and take recreational day trips to the desert.

One of San Diego's greatest assets is its climate. With an average yearly temperature of 70 degrees, the
local climate has mild winters, pleasant summers, and an abundance of sunshine and light rainfall.

San Diego County experiences climatic diversity due to its varied topography. Traveling inland,
temperatures tend to be warmer in the summer and cooler in the winter. In the local mountains, the
average daily highs are 77 degrees and lows are about 45 degrees. The mountains get a light snowfall
several times a year. East of the mountains is the Anza Borrego Desert, where rainfall is minimal and the
summers are hot. The dry, mild climate of San Diego County is conducive to productivity. Outdoor work
and recreational activities are possible almost all year-round. In addition, storage and indoor work can be
handled with minimum investment in heating and air conditioning.

1.3.1.4 Infrastructure

San Diego has a well-developed highway system. There are about 600 miles of state highways and 300
miles of freeways and expressways within the San Diego region. The county also encompasses more than
7,185 miles of maintained city streets and county roads. Roughly 11.6 million vehicle trips are made on
the region's roadways daily, accounting for more than 68 million vehicle miles traveled daily.

Since 1980, San Diego's licensed drivers have increased 46%; likewise, auto registrations have increased
57%. Vehicle miles of travel (VMT) are up 86% since 1980. Unfortunately the increase in drivers,
vehicles and VMT has not been matched by corresponding increases in freeway mileage (10%) or local
street and road mileage (19%). Over the same time period, there has been a decrease in both reported fatal
accidents and injury accidents.

All urbanized areas in the region and some rural areas are served by public transit. The San Diego Region
is divided into two transit development boards: the San Diego Metropolitan Transit Development Board
(MTDB), and the North County Transit Development Board (NCTD). San Diego Transit Corporation
(SDTC), which operates transit service under MTDB, serves about two million people annually with
routes that cover the cities of San Diego, Chula Vista, El Cajon, La Mesa and National City, as well as
portions of San Diego County's unincorporated areas. SDTC routes also connect with other regional
operators' routes. San Diego Trolley operates the light rail transit system under MTDB. The North County
Transit District (NCTD) buses carry passengers in north San Diego County, including Del Mar, east to
Escondido, north to Orange County and Riverside County, and north to Camp Pendleton. NCTD's bus
fleet carries more than 11 million passengers every year. NCTD's bus system has 35 routes. In addition,
NCTD runs special Express Buses for certain sporting and special events in San Diego.

San Diego Gas & Electric is a public utility that provides natural gas and electric service to 3 million
consumers through 1.2 million electric meters and 720,000 natural gas meters in San Diego and southern
Orange counties. SDG&E's service area encompasses 4,100 square miles, covering two counties and 25
cities. SDG&E is a subsidiary of Sempra Energy, a Fortune 500 energy services holding company based
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in San Diego. Virtually all of the petroleum products in the region are delivered via a pipeline system
operated by Kinder Morgan Energy Partners.

The Metropolitan Water District of Southern California supplies most of the water for the San Diego area.
The local wholesaler is the San Diego County Water Authority (SDCWA). Each of the SDCWA's 23
member agencies is responsible for the water supply within its jurisdiction and varying rates for each of
these agency areas. The 23 member agencies are comprised of six cities, four water districts, three
irrigation districts, one public utility district, and one federal agency (military base). Approximately
700,000 acre-feet (AF) of water were utilized in the year 2000. Water demand is expected to increase to
about 813,000 AF by 2020. Typically 75 to 95% of San Diego County's water is imported. For the year
2000, 84% of San Diego County's water was imported from the following sources; Colorado River
Aqueduct (73%), State Water Project (27%), the other local water sources (16%). The Metropolitan
Water District of Southern California imports Colorado River water via the two-mile Colorado River
Aqueduct. Water from northern California Rivers is imported to Metropolitan Water District via the State
Water Project's 444-mile California Aqueduct. Residents place the highest demand on water, consuming
roughly 57% of all water in San Diego County. Industrial/Commercial is the second largest consumer of
water (21%), followed by Agriculture at 16% of the total water demand.

1.3.2 Local Jurisdictions

1.3.2.1 Carlisbad (Population: 90,277)

Carlsbad is a coastal community located 35 miles north of downtown San Diego. It is bordered by
Encinitas to the south, Vista and San Marcos to the east and Oceanside to the north. Carlsbad is home to
world-class resorts such as the La Costa Resort and Spa and the Four Seasons Resort at Aviara, offering
championship-level golf and tennis facilities. The newest addition to Carlsbad's commercial/recreational
landscape is Legoland, which opened in Spring 1999. The city of Carlsbad has a strong economy, much
of which has come from industrial development. Callaway Golf, Cobra Golf, ISIS Pharmaceuticals,
Mallinckrodt Medical, NTN Communications and Immune Response are just a few of the local
companies located in Carlsbad. The area has nine elementary schools, two junior high schools, and three
high schools. The school district ranks among the best in the county. Distinguished private and parochial
schools also serve Carlsbad, including the internationally renowned Army Navy Academy.

1.3.22 Chula Vista (Population: 174,300)

Chula Vista is home to an estimated 44% of all businesses in the South Bay Region of San Diego County.
Chula Vista is the second largest municipality in San Diego County, and the 21st largest of 450 California
cities. Today Chula Vista is attracting such companies as Solar Turbines and Raytheon, a $20 billion
global technology firm serving the defense industry. Chula Vista ranks among the nation's top ten
governments in terms of employee productivity and local debt levels.

1.3.2.3 Coronado (Population: 24,650)

Coronado is a 13.5 square mile ocean village. The military bases of the Naval Air Station North Island
and Naval Amphibious Base occupy 5.3 square miles. Coronado is connected to San Diego by a 2.3-mile
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bridge and to Imperial Beach (its neighbor to the south), by a six-mile scenic highway, the Silver Strand.
It is primarily a bedroom community for San Diego executives, a haven for retired senior military officers
and an internationally renowned tourist destination. This vibrant community welcomes more than two
million visitors annually to soak up the sun and the sand while enjoying the lush surroundings and village
appeal of Coronado. The city contains 14 hotels, amongst them are 3 world-class resorts including the
Hotel Del Coronado and 67 highly acclaimed restaurants.

1.3.24 Del Mar (Population: 5,400)

Del Mar is the smallest city in the County with only 5,400 residents in the year 2000. Located 27 miles
north of downtown San Diego, this coastal community is known for its affluence and comfortable
standard of living. It is a beautiful wooded hillside area overlooking the ocean and has a resort-like
atmosphere. The Del Mar Racetrack and Thoroughbred Club serve as Del Mar's most noted landmark.
This racetrack is also the location for the annual San Diego County Fair. The City of Del Mar has 2.9
miles of shoreline that include the Del Mar City Beach and the Torrey Pines State Beach. There are two
elementary schools, one junior high school and one high school in Del Mar, which is considered one of
the regions best school districts.

1.3.2.5 EI Cajon (Population: 96,600)

El Cajon is located 15 miles east of the City of San Diego. El Cajon is an inland valley surrounded by
rolling hills and mountains. El Cajon's current population of 96,600 makes it the sixth most populated
jurisdiction in the region. As one of the most eastern cities in the County, El Cajon has a warm and dry
climate. El Cajon is a diverse residential, commercial, and industrial area, and serves as the main
commerce center for several surrounding communities. Gillespie Field, a general aviation airport, is a
major contributing factor to the city's vibrant industrial development. El Cajon includes a cross-section of
housing types from lower cost mobile homes and apartments to moderately priced condominiums to
higher cost single-family residences. There are 23 elementary schools, seven middle schools and four
high schools.

1.3.2.6 Encinitas (Population: 62,100)

Encinitas has grown rapidly over the past 10 years, stretching into the eastern hills and now encompassing
the villages of Leucadia, Cardiff-By-The-Sea, and Olivenhain. Encinitas is known as the "Flower Capital
of the World" and is one of the world's major suppliers of Poinsettias. Encinitas encompasses more than
six miles of coastline. Schools within these beach communities have been recognized statewide for
excellence in their curriculum.

1.3.2.7 Escondido (Population: 127,800)

Escondido has a reputation as a bedroom community due to the large percentage of residents who work
outside of the city. Escondido is located 30 miles north of San Diego and is approximately 18 miles
inland from the coast. It is the region's fifth most populated city. More than a decade ago, the people of
Escondido conceived a vision of cultural excellence. Today, the $73.4 million California Center for the
Arts stands as a product of this vision. Escondido has 18 elementary schools, nine of which are parochial
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schools, three middle schools and six high schools, three of which are parochial. There is a unique mix of
agriculture, industrial firms, high-tech firms, recreational centers and parks, as well as residential areas.
The areas largest shopping mall, the North County Fair, houses 6 major retail stores and approximately
175 smaller stores. California State University, San Marcos and Palomar Community College are located
within minutes of Escondido.

1.3.2.8 Imperial Beach (Population: 29,200)

Imperial Beach claims the distinction of being the "Most Southwesterly City - in the continental United
States.” The City is located in the Southwest corner of San Diego County, only five miles from the
Mexican Border and 15 miles from downtown San Diego. With a population of 29,200, Imperial Beach
occupies an area of 4.4 square miles. Imperial Beach offers some of the least expensive housing to be
found west of the I-5. It is primarily a resort/recreation community with a vast beach area as well as a
12,000-foot pier for fishing. Some describe Imperial Beach as quaint, but mostly the town has a rare
innocence and a relaxed atmosphere. Looking south just across the International border, Tijuana's famous
"Bullring by the Sea," the Plaza De Monumental can be seen.

1.3.2.9 La Mesa (Population: 59,200)

La Mesa is centrally located 12 miles east of downtown San Diego. La Mesa is a suburban residential
community as well as a commercial and trade center. The area is characterized by rolling hills and has a
large number of hilltop home sites that take advantage of the beautiful views. La Mesa offers affordable
housing within a wide range of prices, as well as high-end luxury homes atop Mt. Helix. La Mesa has an
abundance of mixed-use condominiums for those who prefer a downtown village atmosphere. There is a
positive balance between single-family housing and multi-family housing within La Mesa's city limits.
One of the region's major retail facilities, Grossmont Center is located in the heart of the city adjacent to
another major activity center, Grossmont Hospital. The La Mesa-Spring Valley Elementary School
District provides 18 elementary schools and four junior high schools. There are two high schools in the
area and Grossmont College, a two-year community college, is also located in La Mesa.

1.3.2.10 Lemon Grove Population: 25,950

Lemon Grove lies eight miles east of downtown San Diego. Lemon Grove is the third smallest
jurisdiction in the San Diego region based on population and geographic size. Initially the site of
expansive lemon orchards, the city still remains a small town with a rural ambiance. Currently
manufacturing and trade account for over one-third of the total employment in this area. A substantial
proportion of the homes in Lemon Grove are single-family dwellings with the addition of several
apartments and condominiums built over the last 20 years. There are five elementary schools and two
junior high schools.

1.3.2.11 National City (Population: 55,400)

National City is one of the county's oldest incorporated areas. Just five miles south of San Diego, National
City is the South Bay's center of industrial activity. The economy is based on manufacturing, shipbuilding
and repair. The San Diego Naval Station, which overlaps San Diego and National City is the largest naval
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facility in the country. There are a great number of historical sites in National City and homes in the area
are usually 50 years or older. Stately Victorians reflect the early part of the century when shipping and
import/export magnates lived here. Served by National Elementary and Sweetwater High School districts,
National City also offers several private schools for all grade levels. National City is best known for its
Mile of Cars; the title describing its abundant auto dealerships. Two large shopping malls, Plaza Bonita
and South Bay Plaza, are located in National City.

1.3.2.12 Oceanside (Population: 160,800)

Oceanside is centrally located between San Diego and Los Angeles. Located just 36 miles north of
downtown San Diego, Oceanside is bordered by Camp Pendleton to the north, Carlsbad to the south,
Vista to the east and the ocean to the west. The current population of 160,800 makes Oceanside the fourth
largest jurisdiction in the County and the largest coastal community. Industrial real estate rates tend to be
lower than the County average. There is an abundant supply of new housing and condominium
developments, which tend to be more affordable than in other areas of Southern California coastal cities.
With a near-perfect year-round climate and recognition as one of the most livable places in the nation,
Oceanside offers both an incomparable lifestyle and abundant economic opportunity. Its extensive
recreational facilities include 3.5 miles of sandy beaches, the Oceanside Harbor and the Oceanside
Lagoon. There are 16 elementary schools, two parochial and two private, three middle schools and three
high schools, as well as Mira Costa College and the United States International University.

1.3.2.13 Poway (Population: 49,300)

Poway is located 23 miles northeast of San Diego within the well-populated I-15 corridor. Poway is
distinct because it is set into the foothills. Poway's main recreational facility is the 350-acre Lake Poway
Park; the Lake also serves as a reservoir for the water supplied to San Diego by the Colorado River
Aqueduct. The area has many recreational facilities, providing complete park sites, trails and fishing
opportunities. Poway is also home to the Blue Sky Ecological Reserve, 700 acres of natural habitat with
hiking, horseback riding and interpretive trails. The Poway Performing Arts Center is an 815 seat
professional theater that began its eleventh season in 2001. The Poway Unified School District is
excellent and has been consistently rated in the top tier. The district has four high schools, five middle
schools and 19 elementary schools. There are eight private and parochial schools offering instruction
from K-8 grades.

1.3.2.14 San Diego (Population 1,277,200)

The City of San Diego is the largest city in San Diego County, containing roughly half of the County's
total population. With its current population of 1,277,200, the City of San Diego is the second largest city
in the state. It is the region's economic hub, with well over half of the region's jobs and nearly three-
quarters of the region's large employers. Thirteen of the region's 20 major colleges and universities are in
the City of San Diego, as are six of the region's major retail centers. The City's visitor attractions are
world-class and include Balboa Park, San Diego Zoo, Wild Animal Park, Sea World, Cabrillo National
Monument and Old Town State Historic Park. The City of San Diego spans approximately 40 miles from
its northern tip to the southern border. Including the shoreline around the bays and lagoons, the City of
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San Diego borders a majority of the region's shoreline, encompassing 93 of the region's 182 shoreline
miles.

1.3.2.15 San Marcos (Population: 53,900)

San Marcos is located between Vista and Escondido, approximately 30 miles north of downtown San
Diego. San Marcos is known for its resort climate, rural setting, central location and affordable housing
prices. San Marcos has been the fasted growing jurisdiction in the region since 1956. It is home to two of
the region's major educational facilities, Palomar Community College and California State University,
San Marcos. The K-12 School District is an award winning district with over seven Schools of Distinction
Awards to their credit.

1.3.2.16 Santee (Population: 58,300)

Santee lies 18 miles northeast of downtown San Diego and is bordered on the east and west by slopes and
rugged mountains. The San Diego River runs through this community, which was once a dairy farming
area. It is now a residential area that has experienced phenomenal growth since the 1970's. Since the
expansion of the San Diego Trolley, Santee residents can ride the Trolley to Mission Valley, Downtown
San Diego and as far as the U.S./Mexico Border. Elementary students attend one of 11 elementary
schools, while high school students attend Santana or West Hills High School.

1.3.2.17 Solana Beach (Population: 14,350)

As one of the county's most attractive coastal communities, Solana Beach is known for its small-town
atmosphere and pristine beaches. Incorporated in 1986, it has one of the highest median income levels in
the County as well as an outstanding school system recognized with state and national awards of
excellence. Lomas Santa Fe, located east of the freeway, is a master planned community, which features
shopping, homes, and condominiums, two golf courses and the family oriented Lomas Santa Fe Country
Club.

1.3.2.18 Vista (Population: 85,700)

Vista has been growing at twice the rate of the State of California and 50% faster than the rest of the San
Diego area in the last decade. There are 10 elementary schools, four middle schools, and five high
schools. More than 400 companies have located their businesses in the city since 1986.

1.3.2.19 Unincorporated County of San Diego (Population: 456,371)

The unincorporated County consists of approximately 34 Community Planning and Subregional Areas.
Many of the communities in the Unincorporated County jurisdiction are located in the mountains, desert,
North County, or on the border of Mexico. Rancho Santa Fe, an affluent residential and resort
community, is one of the exceptions, located within the urban core area. The community of Julian is
located in the central mountains along a principle travel route between the desert and Metropolitan San
Diego, and is a common tourist destination. Alpine is located east of El Cajon on Interstate 8 and is
considered a gateway to San Diego County's wilderness areas of mountains, forests, and deserts.
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The Subregional Planning Areas are Central Mountain, County Islands, Mountain Empire, North County
Metro, and North Mountain. Communities within the Central Mountain Subregion are Cuyamaca,
Descanso, Guatay, Pine Valley, and Mount Laguna. The County Islands Community Plan area consists of
Mira Mesa, Greenwood, and Lincoln Acres. The North Mountain Subregion is mostly rural and includes
Santa Ysabel, Warner Springs, Palomar Mountain, Mesa Grande, Sunshine Summit, Ranchita and Oak
Grove. The Mountain Empire Subregion contains Tecate, Potrero, Boulevard, Campo, Jacumba, and the
remainder of the plan area. The Community Planning Areas are Alpine, Bonsall, Borrego Springs,
Boulevard, Crest/Dehesa/Granite Hills/Harbison Canyon, Cuyamaca, Descanso, Desert, Fallbrook,
Hidden Meadows, Jacumba, Jamul/Dulzura, Julian, Lake Morena/Campo, Lakeside/Pepper Drive-
Bostonia, Otay, Pala-Pauma, Palomar/North Mountain, Pendleton/Deluz, Pine Valley, Portrero, Rainbow,
Ramona, San Dieguito (Rancho Santa Fe), Spring Valley, Sweetwater, Tecate, Twin Oaks, Valle De Oro,
and Valley Center.
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SECTIONTWO Multi-Jurisdictional Participation Information

SECTION 2 MULTI-JURISDICTIONAL PARTICIPATION
INFORMATION

2.1 LiST OF PARTICIPATING AND NON-PARTICIPATING JURISDICTIONS

The jurisdictions that participated in the planning process are Carlsbad, Chula Vista, Coronado, Del Mar,
El Cajon, Encinitas, Escondido, Imperial Beach, La Mesa, Lemon Grove, National City, Oceanside,
Poway, San Diego (City), San Marcos, Santee, Solana Beach, Unincorporated (County), and Vista. There
were no non-participating jurisdictions. Representatives from all participating jurisdictions, local
businesses, educational facilities, various public, private and non-profit agencies, media representatives
and the general public provided input into the preparation of the Plan. Local jurisdictional representatives
included but were not limited to fire chiefs/officials, police chiefs/officials, planners and other
jurisdictional officials/staff.

2.2 DESCRIPTION OF EACH JURISDICTION’S PARTICIPATION IN THE PLANNING
PROCESS

The UDC established the Hazard Mitigation Working Group (HMWG) to facilitate the development of
the Plan. A representative from each incorporated city and the unincorporated county was designated by
their jurisdiction as the HMWG member. Each HMWG member identified a Local Mitigation Planning
Team for their jurisdiction that included decision-makers from police, fire, emergency services,
community development/planning, transportation, economic development, public works and emergency
response/services personnel. The jurisdiction-level Local Mitigation Planning Team assisted in
identifying the specific hazards/risks that are of concern to each jurisdiction and to prioritize hazard
mitigation measures. The HMWG members brought this information to HMWG meetings held regularly
to provide jurisdiction-specific input to the multi-jurisdictional planning effort and to assure that all
aspects of each jurisdiction’s concerns were addressed. A list of the lead contacts for each participating
jurisdiction is included in Section 3.2.

All HMWG members were provided an overview of hazard mitigation planning elements at the HMWG
meetings. This training was designed after the FEMA State and Local Mitigation Planning How-to Guide
worksheets, which led the HMWG members through the process of defining the jurisdiction’s assets,
vulnerabilities, capabilities, goals and objectives, and action items. The HMWG members were also given
additional action items at each meeting to be completed by their Local Mitigation Planning Team.
HMWG members also participated in the public workshops held to present the risk assessment,
preliminary goals, objectives and actions. In addition, several HMWG members met with URS staff
specifically to discuss hazard-related goals, objectives and actions. Preliminary goals, objectives and
actions developed by jurisdiction staff were then reviewed with their respective City Council, City
Manager and/or representatives for approval.

Throughout the planning process, the HMWG members were given maps of the profiled hazards as well
as detailed jurisdiction-level maps that illustrated the profiled hazards and critical facilities at an enhanced
scale (1:24,000). The HMWG members reviewed these maps and provided updates or changes to the
critical facility or hazard layers. Data received from HMWG members were added to the hazard database
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and used in the modeling process described in the Risk Assessment portion of the Plan (Section 4).
Jurisdictions that provided URS with updated hazard-related data are:

City of Carlsbad - provided local liquefaction/soil stability and flood data

City of Chula Vista - provided additional inundation/flood mapping information
City of Encinitas - provided tsunami run-up data

City of Escondido - provided updated local fire threat and geo-hazard data

City of San Marcos - provided updated fire threat data

The cities of Del Mar, El Cajon, Encinitas, Escondido, Imperial Beach, La Mesa, National City, Poway,
and San Marcos also provided URS with edits to critical facilities within their jurisdictions.
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SECTION 3 PLANNING PROCESS DOCUMENTATION

3.1 DESCRIPTION OF PLANNING COMMITTEE FORMATION

The San Diego County Office of Emergency Services (OES) hired URS Corporation (URS) to assist with
the development of the Plan. Herman Reddick, the representative for the San Diego County OES, at the
direction of the UDC, requested input from each jurisdiction in the county and invited each municipality
and fire district to attend a meeting to develop an approach to the planning process and to help form the
HMWG Committee (See Appendix A). URS also provided an opportunity for neighboring communities,
local and regional agencies involved in hazard mitigation activities, and agencies that have the authority
to regulate development, as well as business, academia and other private and non-profit interestes to be
involved in the planning process. Some of those parties are listed in Section 3.2 below. The committee
was formed as an advisory body to undertake the planning process and meeting dates were set for all
members of the committee and interested parties to attend. Local jurisdictional representatives included
but were not limited to fire chiefs/officials, police chiefs/officials, planners and other jurisdictional
officials/staff.

Though the neighboring Counties of Orange, Riverside, and Imperial were aware of the hazard mitigation
planning (HMP) effort in San Diego County, they did not actively participate in the HMP process.
Although mutual aid is shared between these counties for responding to widespread emergencies,
developing and prioritizing mutual goals, objectives and actions for hazard mitigation for all three
counties proved problematic. This was due to geographic distance separating the urban centers of the
participating jurisdictions from the urban centers of Orange, Riverside and Imperial Counties, limited
jurisdictional staff resources, and time constraints. County OES will continue to invite neighboring
counties to participate in future HMP updates. Similarly, representatives from northwest Mexico did not
participate in the initial HMP process. County OES recognizes participation of representatives from
Tijuana and other appropriate jurisdictions would help ensure that Mexican officials are aware of goals,
objectives and mitigation measures being considered in San Diego County. Representatives from Mexico
will also be invited to participate in future HMP updates, provided that this is consistent with Federal and
State policy. It is expected that FEMA or the US State Department will provide direction to the County
OES with respect to involving participants from Mexico.

3.2 NAME OF PLANNING COMMITTEE AND ITS MEMBERS

The HMWG is comprised of representatives from San Diego County (County), each of the 18
incorporated cities in the County and interested public agencies and citizens, as listed above in Section
2.1. The HMWG met regularly, and served as a forum for the public to voice their opinions and concerns
about the mitigation plan. Although several jurisdictions sent several representatives to the HMWG
meetings, each jurisdiction selected a lead representative who acted as the liaison between their
jurisdictional Local Mitigation Planning Team and the HMWG. Each local team, made up of other
jurisdictional staff/officials met separately and provided additional local-level input to the leads for
inclusion into the Plan. These lead representatives are:
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Lead HMWG Representatives for Participating Jurisdictions:
City of Carlsbad, Brian Watson/Division Chief

City of Chula Vista, Carlos Bejar/Emergency Services

City of Coronado, John Traylor/Fire Chief

City of Del Mar, Joseph Hoefgen/Public Safety

City of El Cajon, Gary Buchholz, Fire Dept.

City of Encinitas, Tom Gallup/Fire Dept.

City of Escondido, Neil Hobbs/Fire Chief

City of Imperial Beach, Paul Smith/Deputy Fire Chief

City of La Mesa, Greg McAlpine/Fire Dept.

City of Lemon Grove, Tim Laff/ Fire Dept.

City of National City, Don Condon/Fire Dept.

City of Oceanside, Robert Dunham/Fire Marshal

City of Poway, Dennis Quillen/Dept. of Public Works

City of San Diego, D.P. Lee/Homeland Security and Eugene Ruzzini/City of San Diego
City of San Marcos, Larry Webb/Fire Chief and Scott Hanson/Fire Dept.
City of Santee, Howard Rayon/Fire Dept.

City of Solana Beach, Dave Holmerud/Fire Dept.

City of Vista, Jeff Berg/Fire Dept.

County of San Diego, Herman Reddick/Fire Services

(Consultant Lead: URS Corporation, David Marx)

In addition to members of the public, representatives of the following agencies/organizations participated
in HMWG meetings:

American Red Cross

California Department of Forestry (CDF)
Emergency Preparedness and Disaster Medical Response Personnel
Emergency Planning Consultants

Greater San Diego County Fire Safe Council

San Diego County Hazardous Materials Division
San Diego Data Processing Center

San Diego Resource Conservation District

State of California Office of Emergency Services
Sweetwater Authority

UCSD Healthcare

UCSD Staff/Officials

U.S. Forest Service (USFS)

Various Media Representatives

3.3 HAzARD MITIGATION WORKING GROUP MEETINGS

The Hazard Mitigation Working Group met regularly, although briefly interrupted by the Firestorm in
October 2003. The following is a list of meeting dates and results of meetings (see Appendix A for sign-
in sheets, meeting agendas, and meeting minutes).
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HMWG Meeting Dates/Results of Meeting:

HMWG Meeting 1: 6-23-03/Kickoff and Formation of HMWG

HMWG Meeting 2: 7-14-03/Overview of Planning Process/Assessing Risks

HMWG Meeting 3: 8-4-03/ Overview of Planning Process/Profiling Hazards

HMWG Meeting 4: 8-25-03/Review Risk Assessment/Development of Mitigation Plan
HMWG Meeting 5: 9-15-03/Capabilities Assessment/Goals, Objectives, and Actions
HMWG Meeting 6: 12-8-03/Jurisdictional Progress/Review of Plan

HMWG Meeting 7: 2-23-04/Distribution of Draft Plan

HMWG Meeting 8: 3-15-04/Distribution of Final Plan

Other meetings included individual meeting with jurisdictions, presentations to local planning teams/City
Councils, and public hearings by individual jurisdictions for adoption of the Plan.

3.4 PLANNING PROCESS MILESTONES

The approach taken by San Diego County relied on sound planning concepts and a methodical process to
identify County vulnerabilities and to propose the mitigation actions necessary to avoid or reduce those
vulnerabilities. Each step in the planning process was built upon the previous, providing a high level of
assurance that the mitigation actions proposed by the participants and the priorities of implementation are
valid. Specific milestones in the process included:

® Risk Assessment (June, 2003 — Sept. 2003) - The HMWG used the FEMA list of hazards from the
State and Local Mitigation Planning How-to Guide (How-to Guide) to identify natural hazards
that potentially threaten all or portions of the County. In addition to natural hazards, the HMWG
also identified manmade hazards that may threaten all or portions of the County and individual
jurisdictions. Specific geographic areas subject to the impacts of the identified hazards were
mapped using a Geographic Information System (GIS). The HMWG had access to information
and resources regarding hazard identification and risk estimation. This included hazard specific
maps, such as floodplain delineation maps, earthquake shake potential maps, and wildfire threat
maps; GIS-based analyses of hazard areas; the locations of infrastructure, critical facilities, and
other properties located within each jurisdictions; and an estimate of potential losses or exposure
to losses from each hazard.

The HMWG also conducted a methodical, qualitative examination of the vulnerability of
important facilities, systems, and neighborhoods to the impacts of future disasters. GIS data and
modeling results were used to identify specific vulnerabilities that could be addressed by specific
mitigation actions. The HMWG also reviewed the history of disasters in the County and assessed
the need for specific mitigation actions based on the type and location of damage caused by past
events.

Finally, the assessment of community vulnerabilities included a review of existing codes, plans,
policies, programs, and regulations used by local jurisdictions to determine whether existing
provisions and requirements adequately address the hazards that pose the greatest risk to the
community.

e Goals, Objectives and Alternative Mitigation Actions (August, 2003- January, 2004) — Based on
this understanding of the hazards faced by the County, a series of goals and objectives were
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identified by HMWG members to guide subsequent planning activities. In addition, a series of
alternative mitigation actions were identified to address these goals and objectives. This was done
in the HMWG meeting series described above, starting in September, and continuing through
December. The schedule was set back slightly due to the wildfires that occurred throughout San
Diego County in October/November 2003.

Mitigation Plan and Implementation Strategy (January/February, 2004) — The HMWG
determined the priorities for action from among the alternatives and developed a specific
implementation strategy including details about the organizations responsible for carrying out the
actions, their estimated cost, possible funding sources, and timelines for implementation.

Work Group Meetings (June, 2003 — December, 2003) - As listed in Section 3.3 a series of
HMWG meetings were held in which the HMWG considered the probability of a hazard
occurring in an area and its impact on public health and safety, property, the economy, and the
environment, and the mitigation actions that would be necessary to minimize impacts from the
identified hazards. These meetings were held every three weeks starting June 23 and continued
through December 8, 2003. The meetings evolved as the planning process progressed, and were
designed to aid the jurisdictions in completing worksheets that helped define hazards within their
jurisdictions, their existing capabilities and mitigation goals and action items for the Mitigation
Plan.

3.5 PUBLIC INVOLVEMENT

The San Diego County HMWG hosted a series of public meetings to educate stakeholders about their
risks, involve them in identifying issues, and educate them about mitigation options available to them.
Local agencies, businesses, academia, nonprofits, and other interested parties were encouraged to provide
input at these meetings to the development of the Plan. Public Involvement included:

Public Information Meetings and Workshops to educate citizens, public officials, and business
leaders about the hazard mitigation planning process. Topics included hazard mitigation planning
and its benefits, steps in the hazard mitigation planning process, and the importance of
community input and participation, especially to suggest mitigation goals to be incorporated into
the Plan. The public was invited to every HMWG meeting, which were held regularly starting
June 19, 2003.

A series of public workshops was also held over a three-week period in January and February
2004. These workshops included a presentation of the overall planning process, all milestones
achieved, and maps of all hazards identified in the Risk Assessment portion of the Plan. The
focus however, was getting community input into the local goals, objectives, and mitigation
actions for each of the jurisdictions. These public workshops were held at various locations
throughout the county to accommodate interested citizens from the north, south, east and central
portions of the county (see Appendix A for copies of press releases, meeting agendas, attendance
lists and meeting minutes).

Public Meeting Dates:
Public/UDC Meeting and Presentation: 6-19-03
Public/HMWG Kickoff Meeting 1: 6-23-03
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Public/UDC Meeting and Presentation: 9-18-03
Public Workshop 1: 1-22-04

Public Workshop 2: 1-27-04

Public Workshop 3: 1-28-04

Public Workshop 4: 1-29-04

Public Workshop 5: 2-4-04

e Public Response Questionnaires to develop lists of potential mitigation actions by soliciting
community input regarding vulnerabilities and potential solutions. Citizens participated by
prioritizing the hazards and suggesting possible solutions, which formed the basis for researching
alternatives and developing evaluation criteria for selecting mitigation actions. Questionnaires
were distributed at the public meetings (see Appendix A for a copy of the questionnaire).

e Press Releases were prepared and released to solicit public review and comment (see Appendix A
for copies of press releases and public notices).

Press Release Dates:

July 9, 2003: announcing Initiation of the Planning Process and HMWG Meeting Schedule
January 13, 2004: Announcing Public Workshops

January 16, 2004: Announcing Launch of Plan

e A Hazard Mitigation Plan Web Site was developed to provide the public with information. Items
posed on the web site included meeting announcements, agendas, PowerPoint presentations,
survey forms, work sheets, hazard maps and links to FEMA guidance documents.

Public involvement was valuable in the development of the Plan. Feedback given during the public
meetings led to the re-prioritization of hazards and mitigation actions, and acted as a reality check in
determining the impacts of the Plan on the general public.

3.6 EXISTING PLANS OR STUDIES REVIEWED

HMWG team members and their corresponding Local Mitigation Planning Teams prior to and during the
planning process reviewed several plans, studies, and guides. These plans included FEMA documents,
emergency services documents as well as county and local general plans, community plans, local codes
and ordinances, and other similar documents. These included:

e San Diego County/Cities General Plans

e Various Local Community Plans

e Various Local Codes and Ordinances

e State and Local Mitigation Planning How-to guide, FEMA 386-2, August 2001

e Interim Hazard Mitigation Planning Guidance for California Local Governments

e FEMA CRS-DMAZ2K Mitigation Planning Requirements
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e Crosswalk Reference Document for Review and Submission of Local Mitigation Plans to the
State Hazard Mitigation Officer and FEMA Regional Office

e Unified San Diego County Emergency Services Organization Operational Area Emergency Plan
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SECTION 4 RISK ASSESSMENT

4.1 OVERVIEW OF THE RISK ASSESSMENT PROCESS

Risk Assessment requires the collection and analysis of hazard-related data in order to enable local
jurisdictions to identify and prioritize appropriate mitigation actions that will reduce losses from potential
hazards. The FEMA State and Local Mitigation Planning How-to Guide (How-to Guide) identifies five
Risk Assessment steps as part of the hazard mitigation planning process, including: 1) identifying
hazards, which involves determining those hazards posing a threat to a study area, 2) profiling hazards,
which involves mapping identified hazards and their geographic extent, 3) identifying assets, which
assigns value to structures and landmarks in the identified hazard areas, 4) assessing vulnerability, which
involves predicting the extent of damage to assets, and 5) analyzing development trends, which assesses
future development and population growth to determine potential future threat from hazards. These steps
are described in detail in the following sections, first with an overall summary of hazard identification and
data collection in Section 4.2, then with a jurisdictional summary of hazards, assets and vulnerability in
Section 4.3.

4.1.1 ldentifying Hazards

Hazard identification is the process of identifying hazards that threaten an area including both natural and
man-made events. A natural event causes a hazard when it harms people or property. Such events would
include floods, earthquakes, tornadoes, tsunami, coastal storms, landslides, and wildfires that strike
populated areas. Man-made hazard events are caused by human activity and include technological hazards
and terrorism. Technological hazards are generally accidental and/or have unintended consequences (for
example, an accidental hazardous materials release). Terrorism is defined by the Code of Federal
Regulations as “...unlawful use of force and violence against persons or property to intimidate or coerce a
government, the civilian population, or any segment thereof, in furtherance of political or social
objectives.” Natural hazards that have harmed the County in the past are likely to happen in the future;
consequently, the process of identifying hazards includes determining whether or not the hazard has
occurred previously. Approaches to collecting historical hazard data include researching newspapers and
other records, conducting a planning document and report literature review in all relevant hazards subject
areas, gathering hazard-related GIS data, and engaging in conversation with relevant experts from the
community. In addition, a variety of sources were used to determine the full range of all potential hazards
within San Diego County. Even though a particular hazard may not have occurred in recent history in San
Diego County, it is important during the hazard identification stage to consider all hazards that may
potentially affect the study area.

4.1.2 Profiling Hazards

Hazard profiling entails describing the physical characteristics of past hazards such as their magnitude,
duration, frequency, and probability. This stage of the hazard mitigation planning process involves
creating base maps of the study area and then collecting and mapping hazard event profile information
obtained from various Federal, State, and local government agencies. URS obtained national maps
available online from sources such as the United States Geological Survey (USGS), National
Oceanographic and Atmospheric Administration (NOAA), FEMA, and ESRI (a Geographic Information
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System [GIS] software development firm). The hazard data was mapped to determine the geographic
extent of the hazards in each jurisdiction in the County. The level of risk associated with each hazard in
each jurisdiction was also estimated and assigned a risk level of high, medium or low depending on
several factors unique to that particular hazard.

4.1.3 Identifying Assets

The third step of the risk assessment process entails identifying which assets in each jurisdiction will be
affected by each hazard type. Assets include any type of structure or critical facility such as hospitals,
schools, museums, apartment buildings, and public infrastructure. An inventory of existing and proposed
assets within the County was generated. The assets were then mapped to show their locations and to
determine their vulnerability to each hazard type. The HMWG also considered proposed structures,
including planned and approved developments, based upon a review of the County’s General Plan Land
Use Element.

4.1.4 Assessing Vulnerability

Vulnerability describes the degree to which an asset is susceptible to damage from a hazard. Vulnerability
depends on an asset’s construction, contents and the economic value of its functions. Like indirect
damages, the vulnerability of one element of the community is often related to the vulnerability of
another. Often, indirect effects can be much more widespread and damaging than direct effects. A
vulnerability analysis predicts the extent of injury and damage that may result from a hazard event of a
given intensity in a given area. The vulnerability assessment identifies the effects of natural and man-
made hazard events by estimating the relative exposure of existing and future population, land
development, and infrastructure to hazardous conditions. The assessment helps set mitigation priorities by
allowing local jurisdictions to focus attention on areas most likely to be damaged or most likely to require
early emergency response during a hazard event.

4.1.5 Analyzing Development Trends

This stage of the risk assessment process provides a general overview of land uses and development
planned to occur within the County. This overview is utilized to determine the type and intensities of
future development proposed for identified hazard areas. This information provides the groundwork for
decisions about mitigation strategies and locations in which these strategies should be applied.

4.2 HAZARD IDENTIFICATION AND SCREENING

4.2.1 List of Hazards Prevalent in the Jurisdiction

The HMWG reviewed hazards listed in the How-to Guide and determined the prevalence of each hazard
in San Diego County and whether each hazard should be included in the Plan. All hazards identified by
FEMA in the How-To-Guides were reviewed. They include: avalanche, coastal storm, coastal erosion,
dam failure, drought/water supply, earthquake, expansive soils, extreme heat, flooding, hailstorm,
house/building fire, land subsidence, landslide, liquefaction, severe winter storm, tornado, tsunami,
wildfire, windstorm, and volcano. Although not required by the FEMA Disaster Mitigation Act of 2000,
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manmade hazards such as hazardous materials release, nuclear materials release, and terrorism were also
reviewed by the HMWG.

4.2.2 Hazard Identification Process

As summarized above, hazard identification is the process of identifying all hazards that threaten an area,
including both natural and man-made events. In the hazard identification stage, URS worked with the
HMWG to determine hazards that potentially threaten San Diego County. The hazard screening process
involved narrowing the all-inclusive list of hazards to those most threatening to the San Diego region. The
screening effort required extensive input from a variety of HMWG members, including representatives
from City governments, County agencies, fire agencies and law enforcement agencies, Red Cross, the
State Emergency Management Offices, local businesses, community groups, the 2000 Unified San Diego
County Emergency Services Organization Operational Area Emergency Plan, and the general public.

URS used information from FEMA and other nationally and locally available databases to map the
County’s hazards, infrastructure, critical facilities, and land uses. This initial mapping effort was utilized
in the hazard screening process to determine which hazards would present the greatest risk to the County
of San Diego and to each jurisdiction within the County.

It was also determined that the coastal storm, erosion, and tsunami hazards should be profiled together
because the same communities in the County have the potential to be affected by all three hazards.
Additionally, the HMWG indicated that based on the fact that the majority of the development in San
Diego is relatively recent (within the last 60 years), an urban type of fire that destroys multiple city blocks
is not likely to occur alone, without a wildfire in the urban/wildland interface occurring first. Therefore, it
was determined that house/building fire and wildfire should be addressed as one hazard category in the
plan. The HMWG also determined that Earthquake and Liquefaction should be addressed as one category
because liquefaction does not occur without an adequate level of ground shaking from an earthquake
occurring first.

The final list of hazards to be profiled for San Diego County was determined as Wildfire/Structure Fire,
Flood, Coastal Storms/Erosion/Tsunami, Earthquake/Liquefaction, Rain-Induced Landslide, Dam Failure,
Hazardous Materials Incidents, Nuclear Materials Release, and Terrorism.

Table 4.2-1 shows a summary of the hazard identification results for San Diego County.
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Table 4.2-1
Summary of Hazard Identification Results

Hazard Data Collected for Hazard Identification Justification for Inclusion
Coastal Storms, o Historical Coastlines (NOAA) o Coastal storms prompted 8 Proclaimed States of
Erosion and e Shoreline Erosion Assessment Emergency from 1950-1997
Tsunami (SANDAG) e Coastline stabilization measures have been
o Maximum Tsunami Run up Projections implemented at various times in the past
(USCA OES) (erosion)
o FEMA FIRM Maps ¢ Extensive development along the coast
o FEMA Hazards website
o Coastal Zone Boundary (CALTRANS)
o Tsunamis and their Occurrence along

the San Diego County Coast (report,
Westinghouse Ocean Research
Laboratory)

o Tsunami (article, Scientific American)

o Storms in San Diego County (publication
of San Diego County Dept. of Sanitation
and Flood Control)

Dam Failure e FEMA-HAZUS o Dam failure
o Dam Inundation Data (SanGIS) o Several dams exist throughout San Diego
o San Diego County Water Authority County
(SDCWA) (San Vicente and Olivenhain | e Many dams over 30 years old
Dams) o Increased downstream development
o FEMA FIRM maps
o Topography (SANDAG)
o FEMA Hazards website
Earthquake e USGS o Several active fault zones pass through San
e CGS Diego County
o URS
o CISN
e SanGIS
o SANDAG
o FEMA-HAZUS 99
o FEMA Hazards website
Floods o FEMA FIRM Maps o Much of San Diego County is located within the
o Topography 100-year floodplain
o Base flood elevations (FEMA) e Flash floods and other flood events occur
o Historical flood records regularly during rainstorms due to terrain and
e San Diego County Water Authority hydrology of San Diego County
e San Diego County Dept. of Sanitation o There were 10 Proclaimed States of Emergency
and Flood Control between 1950-1997 for floods in San Diego
e FEMA Hazards website County
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Hazard Data Collected for Hazard Identification Justification for Inclusion
Hazardous o County of San Diego Dept. of ¢ San Diego County has several facilities that
Materials Release Environmental Health, Hazardous handle or process hazardous materials
Materials Division o Heightened security concerns since September
2001
Landslide o USGS o Steep slopes within earthquake zones
o CGS characterize San Diego County, which creates
o Tan Map Series landslide risk.
o Steep slope data (SANDAG) e There have been 2 Proclaimed States of
e Soil Series Data (SANDAG) Emergency for landslides in San Diego County
o FEMA-HAZUS
o FEMA Hazards website
o NEH
Liquefaction o Soil-Slip Susceptibility (USGS) o Steep slopes or alluvial deposit soils in low-lying
o FEMA-HAZUS MH areas are susceptible to liquefaction during
o FEMA Hazards website earthquakes or heavy rains. San Diego County
terrain has both of these characteristics and lies
within several active earthquake zones
Nuclear Materials | e San Onofre Nuclear Generating Station | e The potential exists for an accidental release to
Release (SONGS) and Department of Defense occur at San Onofre or from nuclear ships in
San Diego Bay
o Heightened security concerns since September
2001
Terrorism o County of San Diego Environmental o The federal and state governments have
Health Department Hazardous Materials advised every jurisdiction to consider the
Division terrorism hazard
o Heightened security concerns since September
2001
Wildfire/ o CDF-FRAP o San Diego County experiences wildfires on a
Structure Fire o USFS regular basis
o CDFG o 7 States of Emergency were declared for
o Topography wildfires between 1950-2003
e Local Fire Agencies o Terrain and climate of San Diego
e Historical fire records e Santa Ana Winds
o FEMA Hazards website

Data in GIS format was projected into the State Plane, NAD 1983, California Zone VI Coordinate System
(US Survey Units Feet), and clipped to the San Diego County and Jurisdictional boundaries. Data that
was not available in GIS format was either digitized into GIS or kept in its original format and used as a
reference. A matrix of all data collected, including source, original projection, scale and data limitations is
included in Attachment A. Maps were generated depicting the potential hazards throughout the county
and distributed to the jurisdictions. Data and methods that were ultimately used to determine risk levels
and probability of occurrence for each hazard are described in detail in the hazard profiling sections.
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4.2.3 Hazard Identification Sources

Once the hazards of concern for San Diego County were determined, URS collected the available data,
using sources including the Internet, direct communication with various agencies, discussions with in-
house URS experts, and historical records. Specific sources included the United States Geological Survey
(USGS), California Geological Survey (CGS), Federal Emergency Management Agency (FEMA)
HAZUS, FEMA Flood Insurance Rate Maps (FIRM), United States Forest Service (USFS), California
Department of Forestry — Fire and Resource Assessment Program (CDF-FRAP), National Oceanographic
and Atmospheric Administration (NOAA), San Diego Geographic Information Source (SanGIS), San
Diego Association of Governments (SANDAG), San Diego County Flood Control District, Southern
California Earthquake Data Center (SCEDC), California Seismic Safety Commission (CSSC), California
Integrated Seismic Network (CISN), California Department of Fish and Game (CDFG), Drought Outlook
websites, and input gathered from local jurisdictions districts and agencies. When necessary, agencies
were contacted to ensure the most updated data was obtained and used. Historical landmark locations
throughout the County were obtained from the National Register and from the San Diego Historical
Resources Board.

Table 4.2-1 also depicts data sources researched and utilized by hazard, as well as brief justifications for
inclusion of each hazard of concern in the San Diego region. See Appendix B for a Data Matrix of all
sources used to gather initial hazard information.

4.2.4 Non-Profiled Hazards

During the initial evaluation the HMWG determined that a number of hazards would not be included in
the profiling step because they were not prevalent hazards within the County, were found to pose only
minor or very minor threats to the County compared to the other hazards. The following table gives a
brief description of those hazards and the reason for their exclusion from the list.

Table 4.2-2
Summary of Hazards Excluded from Hazard Profiling

Hazard Description Reason for Exclusion

Avalanche A mass of snow moving down a slope. Snowfall in County mountains not significant; poses
There are two basic elements to a slide; a | very minor threat compared to other hazards
steep, snow-covered slope and a trigger

Drought/water supply | Long periods without substantial rainfall. The San Diego region relies extensively on imported
water. Long periods without substantial rainfall in
Northern California and in the Colorado River watershed
would affect San Diego’s water supply more than a local
rainfall deficit. Additionally, regional water conservation
and water management programs already in place

Expansive soils Expansive soils shrink when dry and swell | Presents a minor threat to limited portions of the County
when wet. This movement can exert
enough pressure to crack sidewalks,
driveways, basement floors, pipelines and
even foundations
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Hazard

Description

Reason for Exclusion

Extreme heat

Temperatures that hover 10 degrees or
more above the average high temperature
for the region and last for several weeks

Prolonged heat waves are not a historically documented
hazard in the region

Hailstorm

Can occur during thunderstorms that bring
heavy rains, strong winds, hail, lightning
and tornadoes

Occurs during severe thunderstorms; most likely to
occur in the central and southern states; no historical
record of this hazard in the region.

Land subsidence

Occurs when large amounts of ground
water have been withdrawn from certain
types of rocks, such as fine-grained
sediments. The rock compacts because the
water is partly responsible for holding the
ground up. When the water is withdrawn,
the rocks fall in on themselves.

Soils in the County are mostly granitic. Presents a minor
threat to limited parts of the county. No historical record
of this hazard in the region.

Severe winter storm | Large amounts of falling or blowing snow Minor threat in mountains of the County. No historical
and sustained winds of at least 35 miles per | record of this hazard in the region.
hour occurring for several hours

Tornado A tornado is a violent windstorm Less than one tornado event occurs in the entire State
characterized by a twisting, funnel-shaped | of California in any given year; poses very minor threat
cloud. It is spawned by a thunderstorm (or | compared to other hazards. No historical record of this
sometimes as a result of a hurricane) and hazard in the region.
produced when cool air overrides a layer of
warm air, forcing the warm air to rise
rapidly. The damage from a tornado is a
result of the high wind velocity and wind-
blown debris.

Volcano A volcano is a mountain that is built up by No active volcanoes in San Diego County. No historical
an accumulation of lava, ash flows, and record of this hazard in the region.
airborne ash and dust. When pressure from
gases and the molten rock within the
volcano becomes strong enough to cause
an explosion, eruptions occur

Windstorm A storm with winds that have reached a Maximum wind speed in the region is less than 60 miles

constant speed of 74 miles per hour or
more

per hour and would not be expected to cause major
damage or injury (see Figure 4.3.1)

4.3 HAzARD PROFILES

A hazard profile is a description of the physical characteristics of a hazard and a determination of various
hazard descriptors, including magnitude, duration, frequency, probability, and extent. The hazard data that
were collected in the hazard identification process were mapped to determine the geographic extent of the
hazards in each jurisdiction in the County and the level of risk associated with each hazard. Most hazards
were given a risk level of high, medium or low depending on several factors unique to the hazard. The
hazards identified and profiled for San Diego County, as well as the data used to profile each hazard are
presented in this section. The hazards are presented in alphabetical order; and this does not signify level
of importance to the HMWG. Because Nuclear Materials Release, Hazardous Materials Release and
Terrorism hazards are sensitive issues and release of information could pose further unnecessary threat,

URS
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the HMWG decided that each of these hazards would be discussed separately in a “For Official Use
Only” Appendix and would be exempt from public distribution and disclosure by Section 6254 (99) of the
California Government Code (See separately bound Attachment A).

4.3.1 Coastal Storms, Erosion and Tsunami
4.3.1.1 Nature of Hazard

These three hazards were mapped and profiled as a group because many of the factors and risks involved
are similar and limited to the coastal areas. Coastal storms can cause increases in tidal elevations (called
storm surge), wind speed, and erosion. The most dangerous and damaging feature of a coastal storm is
storm surge. Storm surges are large waves of ocean water that sweep across coastlines where a storm
makes landfall. Storm surges can inundate coastal areas, wash out dunes, and cause backwater flooding. If
a storm surge occurs at the same time as high tide, the water height will be even greater.

Coastal erosion is the wearing away of coastal land. It is commonly used to describe the horizontal retreat
of the shoreline along the ocean, and is considered a function of larger processes of shoreline change,
which include erosion and accretion. Erosion results when more sediment is lost along a particular
shoreline than is redeposited by the water body, and is measured as a rate with respect to either a linear
retreat or volumetric loss. Erosion rates are not uniform and vary over time at any single location. Various
locations along the Coast of San Diego County are highly susceptible to erosion. Erosion prevention and
repair measures such as installation of seawalls and reinforcement of cliffs have been required in different
locations along the San Diego coast in the past.

A tsunami is a series of long waves generated in the ocean by a sudden displacement of a large volume of
water. Underwater earthquakes, landslides, volcanic eruptions, meteoric impacts, or onshore slope failures
can cause this displacement. Tsunami waves can travel at speeds averaging 450 to 600 miles per hour. As
a tsunami nears the coastline, its speed diminishes, its wavelength decreases, and its height increases
greatly. After a major earthquake or other tsunami-inducing activity occurs, a tsunami could reach the
shore within a few minutes. One coastal community may experience no damaging waves while another
may experience very destructive waves. Some low-lying areas could experience severe inland inundation
of water and deposition of debris more than 3,000 feet inland.

4.3.1.2 Disaster History

There were eight (8) Proclaimed States of Emergency for Weather/Storms in San Diego County between
1950 and 1997. In January and February 1983, the strongest-ever El Nino-driven coastal storms caused
over 116 million dollars in beach and coastal damage. Thirty-three homes were destroyed and 3900
homes and businesses were damaged. Other coastal storms that caused notable damage were during the El
Nino winters of 1977-1978 and 1997-1998.

Coastal erosion is an ongoing process that is difficult to measure, but can be seen in various areas along
the coastline of San Diego County. Unstable cliffs at Beacon’s Beach in Encinitas caused a landslide that
killed a woman sitting on the beach in January 2000. In 1942, the Self-Realization Fellowship building
fell into the ocean because of erosion and slope failure caused by groundwater oversaturated the cliffs it
was built on.
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Wave heights and run-up elevations from tsunami along the San Diego Coast have historically fallen
within the normal range of the tides (Joy 1968). The largest tsunami effect recorded in San Diego since
1950 was May 22, 1960, which had a maximum wave height 2.1 feet (NOAA, 1993). In this event, 80
meters of dock were destroyed and a barge sunk in Quivera Basin. Other tsunamis felt in San Diego
County occurred on November 5, 1952, with a wave height of 2.3 feet and caused by an earthquake in
Kamchatka; March 9, 1957, with a wave height of 1.5 feet; May 22, 1960, at 4.6 feet; and March 27, 1964
with a wave height of 3.7 feet. It should be noted that damage does not necessarily occur in direct
relationship to wave height, illustrated by the fact that the damages caused by the 2.1-foot wave height in
1950 were worse than damages caused by several other tsunamis with higher wave heights.

4.3.1.3 Location and Extent/Probability of Occurrence and Magnitude

Figure 4.3.1 displays the location and extent of coastal storm/coastal erosion/tsunami hazard areas for the
County of San Diego. As shown in this figure, the highest risk zones in San Diego County are located
within the coastal zone of San Diego County. Coastal storm hazards are most likely during El Nino
events. As shown on Figure 4.3.1, maximum wind speeds along the coast are not expected to exceed 60
miles per hour, resulting in only minor wind-speed related damage. Coastal erosion risk is highest where
geologically unstable cliffs become oversaturated by irrigation or rainwater. The greatest type of tsunami
risk is material damage to small watercraft, harbors, and some waterfront structures (Joy 1968), with
flooding along the coast as shown in the run-up projections on Figure 4.3.1.

Data used to profile this group of hazards included the digitized flood zones from the FEMA FIRM Flood
maps, NOAA historical shoreline data, and Caltrans’ coastal zone boundary for the coastal storm/erosion
hazard (refer to Attachment A for complete data matrix). Maximum tsunami run up projections modeled
by the University of Southern California and distributed by the California Office of Emergency Services
were used for identifying tsunami hazard. The tsunami model was the result of a combination of
inundation modeling and onsite surveys and shows maximum projected inundation levels from tsunamis
along the entire coast of San Diego County. NOAA historical tsunami effects data were also used, which
showed locations where tsunami effects have been felt, and when available, details describing size and
location of earthquakes that caused the tsunamis. The Shoreline Erosion Assessment and Atlas of the San
Diego Region Volumes I and Il (SANDAG, 1992) were reviewed for the shoreline erosion category. This
publication shows erosion risk levels of high, moderate and low for the entire coastline of San Diego
County.

For modeling purposes, the VE Zone of the FEMA FIRM map series was used as the high hazard value
for coastal storms and coastal erosion. The VE Zone is defined by FEMA as the coastal area subject to a
velocity hazard (wave action). Coastal storm and erosion risk were determined to be high if areas were
found within the VE zone of the FEMA FIRM maps. Tsunami hazard risk levels were determined to be
high if an area was within the maximum projected tsunami run-up and inundation area.
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Figure 4.3.1
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4.3.2 Dam Failure

4.3.2.1 Nature of Hazard

Dam failures can result in severe flood events. When a dam fails, a large quantity of water is suddenly
released with a great potential to cause human casualties, economic loss, lifeline disruption, and
environmental damage. A dam failure is usually the result of age, poor design, or structural damage
caused by a major event such as an earthquake or flood.

4.3.2.2 Disaster History

Two major dam failures have been recorded in San Diego County. The Hatfield Flood of 1916 caused the
failure of the Sweetwater and Lower Otay Dams, resulting in 22 deaths. Most of those deaths were
attributed to the failure of Lower Otay Dam (County of San Diego Sanitation and Flood Control, 2002).

4.3.2.3 Location and Extent/Probability of Occurrence and Magnitude

Figure 4.3.2 displays the location and extent of dam failure hazard areas for the County of San Diego.
Dam failures are rated as one of the major “low-probability, high-loss” events.

Dam inundation map data were used to profile dam failure risk levels (refer to Appendix B for complete
data matrix). These maps were created by agencies that own and operate dams. URS purchased this data
from SanGIS, a local GIS data repository. The dam inundation map layers show areas that would be
flooded in the event of a dam failure. The San Vicente and Olivenhain Dam inundation maps are new and
were provided by the San Diego County Water Authority. If an area lies within a dam inundation zone, it
was considered at high risk. A dam is characterized as high hazard if it stores more than 1,000 acre-feet of
water, is higher than 150 feet tall, has potential for downstream property damage, and potential for
downstream evacuation. Ratings are set by FEMA and confirmed with site visits by engineers. A simple
way to define high risk of dam failure is if failure of the dam is likely to result in loss of human life. Most
dams in the County are greater than 50 years old and are characterized by increased hazard potential due
to downstream development and increased risk due to structural deterioration in inadequate spillway
capacity (Unified San Diego County Emergency Services Organization Operational Area Emergency
Plan, 2000).
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Figure 4.3.2
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4.3.3 Earthquake

4.3.3.1 Nature of Hazard

An earthquake is a sudden motion or trembling that is caused by a release of strain accumulated within or
along the edge of the Earth's tectonic plates. The effects of an earthquake can be felt far beyond the site of
its occurrence. They usually occur without warning and, after just a few seconds, can cause massive
damage and extensive casualties. Common effects of earthquakes are ground motion and shaking, surface
fault ruptures, and ground failure. Ground motion is the vibration or shaking of the ground during an
earthquake. When a fault ruptures, seismic waves radiate, causing the ground to vibrate. The severity of
the vibration increases with the amount of energy released and decreases with distance from the causative
fault or epicenter. Soft soils can further amplify ground motions. The severity of these effects is
dependent on the amount of energy released from the fault or epicenter. One way to express an
earthquake's severity is to compare its acceleration to the normal acceleration due to gravity. The
acceleration due to gravity is often called "g". A 100% g earthquake is very severe. More damage tends to
occur from earthquakes when ground acceleration is rapid. Peak ground acceleration (PGA) is a measure
of the strength of ground movement. PGA measures the rate in change of motion relative to the
established rate of acceleration due to gravity (980 cm/sec/sec). PGA is used to project the risk of damage
from future earthquakes by showing earthquake ground motions that have a specified probability (10%,
5%, or 2%) of being exceeded in 50 years. These ground motion values are used for reference in
construction design for earthquake resistance. The ground motion values can also be used to assess
relative hazard between sites, when making economic and safety decisions.

Another tool used to describe earthquake intensity is the Richter scale. The Richter scale was devised as a
means of rating earthquake strength and is an indirect measure of seismic energy released. The scale is
logarithmic with each one-point increase corresponding to a 10-fold increase in the amplitude of the
seismic shock waves generated by the earthquake. In terms of actual energy released, however, each one-
point increase on the Richter scale corresponds to about a 32-fold increase in energy released. Therefore,
a magnitude (M) 7 earthquake is 100 times (10 X 10) more powerful than a M5 earthquake and releases
1,024 times (32 X 32) the energy. An earthquake generates different types of seismic shock waves that
travel outward from the focus or point of rupture on a fault. Seismic waves that travel through the earth's
crust are called body waves and are divided into primary (P) and secondary (S) waves. Because P waves
move faster (1.7 times) than S waves they arrive at the seismograph first. By measuring the time delay
between arrival of the P and S waves and knowing the distance to the epicenter, seismologists can
compute the Richter scale magnitude for the earthquake.

The Modified Mercalli Scale (MMI) is another means for rating earthquakes, but one that attempts to
quantify intensity of ground shaking. Intensity under this scale is a function of distance from the epicenter
(the closer to the epicenter the greater the intensity), ground acceleration, duration of ground shaking, and
degree of structural damage. This rates the level of severity of an earthquake by the amount of damage
and perceived shaking (Table 4.3-1).
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Table 4.3-1
Modified Mercalli Intensity Scale

MMI
Value

Description of
Shaking Severity

Summary Damage
Description Used
on 1995 Maps

Full Description

Not felt

Felt by persons at rest, on upper floors, or favorably placed.

Felt indoors. Hanging objects swing. Vibration like passing of
light trucks. Duration estimated. May not be recognized as an
earthquake.

Hanging objects swing. Vibration like passing of heavy trucks;
or sensation of a jolt like a heavy ball striking the walls.
Standing motorcars rock. Windows, dishes, doors rattle. In the
upper range of IV, wooden walls and frame creak.

Light

Pictures Move

Felt outdoors; direction estimated. Sleepers wakened. Liquids
disturbed, some spilled. Small unstable objects displaced or
upset. Doors swing, close, open. Shutters, pictures move.
Pendulum clock stop, start, change rate.

VI

Moderate

Objects Fall

Felt by all. Many frightened and run outdoors. Persons walk
unsteadily. Windows, dishes, glassware broken. Knickknacks,
books, etc., off shelves. Pictures off walls. Furniture moved or
overturned. Weak plaster and masonry D cracked.

VL.

Strong

Nonstructural
Damage

Difficult to stand. Noticed by drivers of motorcars. Hanging
objects quiver. Furniture broken. Damage to masonry D,
including cracks. Weak chimneys broken at roofline. Fall of
plaster, loose bricks, stones, tiles, comices. Some cracks in
masonry C. Small slides and caving in along sand or gravel
banks. Concrete irrigation ditches damaged.

VIIL.

Very Strong

Moderate Damage

Steering of motorcars affected. Damage to masonry C, partial
collapse. Some damage to masonry B; none to masonry A.
Fall of stucco and some masonry walls. Twisting, fall of
chimneys, factory stacks, monuments, towers, and elevated
tanks. Frame houses moved on foundations if not bolted
down; loose panel walls thrown out. Cracks in wet ground and
on steep slopes.

Very Violent

Extreme Damage

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.

Xl

Rails bent greatly. Underground pipelines completely out of
services.

XIL.

Damage nearly total. Large rock masses displaced. Lines of
sight and level distorted. Objects thrown into air.
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Several major active faults exist in San Diego County, including the Rose Canyon, La Nacion, Elsinore,
San Jacinto, Coronado Bank and San Clemente Fault Zones. The Rose Canyon Fault Zone is part of the
Newport-Inglewood fault zone, which originates to the north in Los Angeles, and the Vallecitos and San
Miguel Fault Systems to the south in Baja California (see Figure 4.3.3). The Rose Canyon Fault extends
inland from La Jolla Cove, south through Rose Canyon, along the east side of Mission Bay, and out into
San Diego Bay. The Rose Canyon Fault is considered to be the greatest potential threat to San Diego as a
region, due to its proximity to areas of high population. The La Nacion Fault Zone is located near
National City and Chula Vista. The Elsinore Fault Zone is a branch of the San Andreas Fault System. It
originates near downtown Los Angeles, and enters San Diego County through the communities of
Rainbow and Pala; it then travels in a southeasterly direction through Lake Henshaw, Santa Ysabel,
Julian; then down into Anza-Borrego Desert State Park at Agua Caliente Springs, ending at Ocotillo,
approximately 40 miles east of downtown. The San Jacinto Fault is also a branch of the San Andreas
Fault System. This fault branches off from the major fault as it passes through the San Bernardino
Mountains. Traveling southeasterly, the fault passes through Clark Valley, Borrego Springs, Ocotillo
Wells, and then east toward El Centro in Imperial County. This fault is the most active large fault within
County of San Diego. The Coronado Bank fault is located about 10 miles offshore. The San Clemente
Fault lies about 40 miles off La Jolla and is the largest offshore fault at 110 miles or more in length
(Unified San Diego County Emergency Services Organization Operational Area Emergency Plan, 2000).

4.3.3.2 Disaster History

Historic documents record that a very strong earthquake struck San Diego on May 27, 1862, damaging
buildings in Old Town and opening up cracks in the earth near the San Diego River mouth. This
destructive earthquake was centered on either the Rose Canyon or Coronado Bank faults and descriptions
of damage suggest that it had a magnitude of about 6.0 (M6). The strongest recently recorded earthquake
in San Diego County was a M5.3 earthquake that occurred on July 13, 1986 on the Coronado Bank Fault,
25 miles west of Solana Beach. In recent years there have been several moderate earthquakes recorded
within the Rose Canyon Fault Zone as it passes beneath the city. Three temblors shook the city on 17
June 1985 (M3.9, 4.0, 3.9) and a stronger quake occurred on 28 October 1986 (M4.7) (Demere, SDNHM
website 2003).

4.3.3.3 Location and Extent/Probability of Occurrence and Magnitude

Figure 4.3.3 displays the location and extent of the profiled earthquake hazard areas for San Diego
County. This is based on a USGS earthquake model that shows probabilistic peak ground acceleration for
every location in San Diego County. Since 1984, earthquake activity in San Diego County has increased
twofold over the preceding 50 years (Demere, SDNHM website 2003). All buildings that have been built
in recent decades must adhere to building codes that require them to be able to withstand earthquake
magnitudes that create a PGA of 0.4 or greater. Ongoing field and laboratory studies suggest the
following maximum likely magnitudes for local faults: San Jacinto (M6.4 to 7.3), Elsinore (M6.5 to 7.3),
Rose Canyon (M6.2 to 7.0), La Nacion (M6.2 to 6.6), Coronado Bank (M6.0 to 7.7), San Clemente (M6.6
to 7.7) (Demere, SDNHM website 2003).
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Figure 4.3.3
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Data used to profile earthquake hazard included probabilistic PGA data from the United States Geological
Survey (USGS) and a Scenario Earthquake Shake map for Rose Canyon from the California Integrated
Seismic Network (CISN) (refer to Attachment A for complete data matrix). From these data, the HMWG
determined that risk level for earthquake is determined to be high if an area lies within a 0.3 or greater
PGA designation. Earthquakes were modeled using HAZUS-MH, which uses base information to derive
probabilistic peak ground accelerations much like the PGA map from USGS that was used for the
profiling process.

4.3.4 Flood
4.3.4.1 Nature of Hazard

A flood occurs when excess water from snowmelt, rainfall, or storm surge accumulates and overflows
onto a river’s bank or to adjacent floodplains. Floodplains are lowlands adjacent to rivers, lakes, and
oceans that are subject to recurring floods. Most injury and death from flood occurs when people are
swept away by flood currents, and property damage typically occurs as a result of inundation by
sediment-filled water. Average annual precipitation in San Diego County ranges from 10 inches on the
coast to approximately 45 inches on the highest point of the Peninsular Mountain Range that transects the
county, and 3 inches in the desert east of the mountains.

Several factors determine the severity of floods, including rainfall intensity and duration. A large amount
of rainfall over a short time span can result in flash flood conditions. A sudden thunderstorm or heavy
rain, dam failure, or sudden spills can cause flash flooding. The National Weather Service’s definition of
a flash flood is a flood occurring in a watershed where the time of travel of the peak of flow from one end
of the watershed to the other is less than six hours. There are no watersheds in San Diego County that
have a longer response time than six hours. Flash floods in this county range from the stereotypical wall
of water to a gradually rising stream. The central and eastern portions of San Diego County are most
susceptible to flash floods where mountain canyons, dry creek beds, and high deserts are the prevailing
terrain.

4.3.4.2 Disaster History

From 1770 until 1952, 29 floods were recorded in San Diego County. Between 1950 and 1997, flooding
prompted 10 Proclaimed States of Emergency in the County of San Diego. Several very large floods have
caused significant damage in the County of San Diego in the past. The Hatfield Flood of 1916 destroyed the
Sweetwater and Lower Otay Dams, and caused 22 deaths and $4.5 million in damages. The flood of 1927
caused $117,000 in damages, and washed out the Old Town railroad bridge (Bainbridge, 1997). The floods of
1937 and 1938 caused approximately $600,000 in damages. (County of San Diego Sanitation and Flood
Control, 1996). In the 1980 floods, the San Diego River at Mission Valley peaked at 27,000 cubic feet per
second (cfs) and caused $120 million in damage (Bainbridge, 1997).

Table 4.3-2 displays a history of flooding in San Diego County, as well as loss associated with each flood
event.
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Table 4.3-2
Historical Records of Large Floods in San Diego County

Date | Loss Estimation Source of Estimate Comments

County of San Diego Sanitation and Flood

1862 Not available Control

6 weeks of rain

County of San Diego Sanitation and Flood

1891 Not available Control

33 inches in 60 hours

1916 $4.5 million County of San Diego Sanitation and Flood |Destroyed

Control 2 dams, 22 deaths
1927 $117,000 County of San Diego Sanitation and Flood |Washed out railroad bridge Old
Control Town
1937 & County of San Diego Sanitation and Flood
1938 $600,000 Control N/A
1965 Not available  [San Diego Union 6 killed

All of State declared disaster

1969 Not available  San Diego Union
area

Cities of La Mesa, Lemon
Grove, National City, San
Marcos, San Diego and
unincorporated areas

1979 $2,766,268  |County OES

- County of San Diego Sanitation San Diego river topped out in
1980 §120 milion land Flood Control; Earth Times Mission Valley
Oct-87 $640,500 State OES N/A

San Diego County Declared

1995 | $Tens of Millions (County OES Disaster Area

4.3.4.3 Location and Extent/Probability of Occurrence and Magnitude

In regions such as San Diego, without extended periods of below-freezing temperatures, floods usually
occur during the season of highest precipitations or during heavy rainfalls after long dry spells. The areas
surrounding the river valleys in all of San Diego County are susceptible to flooding because of the wide,
flat floodplains surrounding the riverbeds, and the numerous structures that are built in the floodplains.
One unusual characteristic of San Diego’s hydrology is that it has a high level of variability in its runoff.
The western watershed of the County of San Diego extends about 80 miles north from the Mexican
border and approximately 45 miles east of the Pacific Ocean. From west to east, there are about 10 miles
of rolling, broken coastal plain, 10 to 15 miles of foothill ranges with elevations of 600 to 1,700 feet; and
approximately 20 miles of mountain country where elevations range from 3,000 to 6,000 feet. This
western watershed constitutes about 75% of the County, with the remaining 25% mainly desert country.
There are over 3,600 miles of rivers and streams which threaten residents and over 200,000 acres of
flood-prone property. Seven principle streams originate or traverse through the unincorporated area. From
north to south they are the Santa Margarita, San Luis Rey, San Dieguito, San Diego, Sweetwater, Otay,
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and Tijuana Rivers (Unified San Diego County Emergency Services Organization Operational Area
Emergency Plan, 2000).

FEMA FIRM data was used to determine hazard risk for floods in the County of San Diego. FEMA
defines flood risk primarily by a 100-year flood zone, which is applied to those areas with a 1% chance,
on average, of flooding in any given year. Any area that lies within the FEMA-designated 100-year
floodplain is designated as high risk. Any area found in the 500-year floodplain is designated at low risk.
Base flood elevations (BFE) were also used in the Hazus-MH modeling process. A BFE is the elevation
of the water surface resulting from a flood that has a 1% chance of occurring in any given year (i.e. the
height of the base flood).

Figure 4.3.4 displays the location and extent of flood hazard areas for the County of San Diego. As shown
in this figure, high hazard (100-year floodway) zones in San Diego County are generally concentrated
within the coastal areas, including bays, coastal inlets and estuaries. Major watershed areas connecting the
local mountain range to the coastal region, where flash floods are more common, show several 100-year
flood hazard areas.
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Figure 4.3.4
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4.3.5 Rain-Induced Landslide

4.3.5.1 Nature of Hazard

Landslides occur when masses of rock, earth, or debris move down a slope, including rock falls, deep
failure of slopes, and shallow debris flows. Landslides are influenced by human activity (mining and
construction of buildings, railroads, and highways) and natural factors (geology, precipitation, and
topography). Frequently they accompany other natural hazards such as floods, earthquakes, and volcanic
eruptions. Although landslides sometimes occur during earthquake activity, earthquakes are rarely their
primary cause. The most common cause of a landslide is an increase in the down slope gravitational stress
applied to slope materials (oversteepening). This may be produced either by natural processes or by man’s
activities. Undercutting of a valley wall by stream erosion or of a sea cliff by wave erosion are ways in
which slopes may be naturally oversteeped. Other ways include excessive rainfall or irrigation on a cliff
or slope. Another type of soil failure is slope wash, the erosion of slopes by surface-water runoff. The
intensity of slope wash is dependent on the discharge and velocity of surface runoff and on the resistance
of surface materials to erosion. Surface runoff and velocity is greatly increased in urban and suburban
areas due to the presence of roads, parking lots, and buildings, which have zero filtration capacities and
provide generally smooth surfaces that do not slow down runoff.

Mudflows are another type of soil failure, and are defined as flows or rivers of liquid mud down a
hillside. They occur when water accumulates under the ground, usually following long and heavy
rainfalls. If there is no brush, tree, or ground cover to hold the soil, mud will form and flow down the
slope.

4.3.5.2 Disaster History

Landslides and landslide prone sedimentary formations are present throughout the coastal plain of
western San Diego County. Landslides also occur in the granitic mountains of East San Diego County,
although they are less prevalent. Ancient landslides are those with subdued topographic expressions that
suggest movements at least several hundred and possibly several thousands of years before present. Many
of these landslides are thought to have occurred under much wetter climatic conditions than at present.
Recent landslides are those with fresh or sharp geomorphic expressions suggestive of active (ongoing)
movement or movement within the past several decades. Reactivations of existing landslides can be
triggered by disturbances such as heavy rainfall, seismic shaking and/or grading. Many recent landslides
are thought to be reactivations of ancient landslides.

Areas where significant landslides have occurred are: the Otay Mesa area, Oceanside, Mt. Soledad in La
Jolla, Sorrento Valley, in the vicinity of Rancho Bernardo and Rancho Penasquitos, along the sides of
Mission Gorge (San Carlos and Tierrasanta), western Santee, the Fletcher Hills area of western El Cajon,
western Camp Pendleton, and the east side of Point Loma. Some of the more significant historical coastal
bluff landslides have occurred along north La Jolla (Black’s Beach), Torrey Pines, Del Mar, and
Encinitas. Landslides tend to be more widespread in these areas where the underlying sedimentary
formations contain weak claystone beds that are more susceptible to sliding.
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Remedial grading and other mitigation measures have stabilized many but not all landslides in urban
areas and other developments within San Diego County. Published geologic maps and other sources of
information pertaining to landslide occurrence may not differentiate between known or suspected
landslides. Moreover, published landslide maps (such as those used to compile the landslide areas for this
effort) are not always updated or revised to reflect landslides that have been stabilized, or in some cases
completely removed. The landslide maps for this study have been compiled for planning and emergency
responses preparedness, and the compilation sources may not reflect current or existing conditions.

4.3.5.3 Location and Extent/Probability of Occurrence and Magnitude

Data used to determine landslide risk were steep slope (greater than 25%), soil series data (SANDAG,
based on USGS 1970s series), and soil-slip susceptibility from USGS. Because landslide data in GIS
format was not available for the entire county, a model was run using USGS soils and steep slope data to
determine landslide risk areas for the entire County. Tan Landslide Susceptibility Maps that depict steep
slope areas, landslide formations, and landslide susceptible areas based on a combination of slope, soils
and geologic instability were also used in the analysis (refer to Attachment A for complete data matrix).

As shown in Figure 4.3.5, the location and extent of landslide hazard areas are generally concentrated
along canyons near the coastal areas with steep slopes. The western portion of the county shows the soil-
slip susceptibility data, while the eastern portion of the county shows the results of the model used to
determine landslide risk for areas that were not included in the soil-slip susceptibility model. Housing
development on marginal lands and in unstable but highly desirable coastal areas has increased the threat
from landslides throughout San Diego County.
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Figure 4.3.5
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4.3.6 Liquefaction
4.3.6.1 Nature of Hazard

Liquefaction is the phenomenon that occurs when ground shaking causes loose soils to lose strength and
act like viscous fluid. Liquefaction causes two types of ground failure: lateral spread and loss of bearing
strength. Lateral spreads develop on gentle slopes and entails the sidelong movement of large masses of
soil as an underlying layer liquefies. Loss of bearing strength results when the soil supporting structures
liquefies and causes structures to collapse.

4.3.6.2 Disaster History

Liquefaction is not known to have occurred historically in San Diego County, although liquefaction has
occurred in the Imperial Valley in response to large earthquakes (Magnitude 6 or greater) originating in
that area. Although San Diego is one of several major California cities in seismically active regions,
ground failures or damage to structures has not occurred as a consequence of liquefaction. Historically,
seismic shaking levels have not been sufficient to trigger liquefaction. Paleoseismic indicators of
liquefaction have been recognized locally, and several pre-instrumental (prior to common use of
seismographs) earthquakes could have been severe enough to cause at least some liquefaction.

4.3.6.3 Location and Extent/Probability of Occurrence and Magnitude

Recognizing active faults in the region, and the presence of geologically young, unconsolidated sediments
and hydraulic fills, the potential for liquefaction to occur has been long recognized in the San Diego area.
The regions of San Diego Bay and vicinity are thought to be especially vulnerable. The potential exists in
areas of loose soils and/or shallow groundwater in earthquake fault zones throughout the County. Figure
4.3.6 displays the location and extent of areas with a risk of liquefaction.

Data used to profile liquefaction hazard included probabilistic PGA data from the United States
Geological Survey (USGS) and a Scenario Earthquake Shake map for Rose Canyon from the California
Integrated Seismic Network (CISN), along with existing liquefaction hazard areas from local maps (refer
to Attachment A for complete data matrix). Liquefaction hazards were modeled as collateral damages of
earthquakes using HAZUS-MH, which uses base information and NEHRP soils data to derive
probabilistic peak ground accelerations much like the PGA map from USGS. Soils were considered
because liquefaction risk may be amplified depending on the type of soil found in a given area. The
National Earthquake Hazards Reduction Program (NEHRP) rates soils from hard to soft, and give the
soils ratings from Type A through Type E, with the hardest soils being Type A, and the softest soils rated
at Type E. Liquefaction risk was considered high if there were soft soils (Types D or E) present within an
active fault zone. Liquefaction risk was considered low if the PGA risk value was less than 0.3, and hard
soils were present (Types A-C). For example, an area may lie in a PGA zone of 0.2, which would be a
low liquefaction risk in hard soils identified by the NEHRP. However, if that same PGA value is found
within a soft soil such as Type D or E, a PGA of 0.2, when multiplied by 1.4 or 1.7 (amplification values
for type D and E soil, shown below), would become a PGA value of at least 0.28 to 0.3. This would
increase the liquefaction risk to high. Areas where soil types D or E are located are illustrated in Figure
4.3.6.
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Figure 4.3.6
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4.3.7 Structure/Wildfire Fire

4.3.7.1 Nature of Hazard

A structural fire hazard is one where there is a risk of a fire starting in an urban setting and spreading
uncontrollably from one building to another across several city blocks, or within hi-rise buildings.

A wildfire is an uncontrolled fire spreading through vegetative fuels and exposing or possibly consuming
structures. They often begin unnoticed and spread quickly. Naturally occurring and non-native species of
grasses, brush, and trees fuel wildfires. A wildland fire is a wildfire in an area in which development is
essentially nonexistent, except for roads, railroads, power lines and similar facilities. An Urban-
Wildland/Urban Interface fire is a wildfire in a geographical area where structures and other human
development meet or intermingle with wildland or vegetative fuels. Significant development in San Diego
County is located along canyon ridges at the wildland/urban interface. Areas that have experienced
prolonged droughts or are excessively dry are at risk of wildfires.

People start more than 80 percent of wildfires, usually as debris burns, arson, or carelessness. Lightening
strikes are the next leading cause of wildfires. Wildfire behavior is based on three primary factors: fuel,
topography, and weather. The type, and amount of fuel, as well as its burning qualities and level of moisture
affect wildfire potential and behavior. The continuity of fuels, expressed in both horizontal and vertical
components is also a determinant of wildfire potential and behavior. Topography is important because it
affects the movement of air (and thus the fire) over the ground surface. The slope and shape of terrain can
change the speed at which the fire travels, and the ability of firefighters to reach and extinguish the fire.
Weather affects the probability of wildfire and has a significant effect on its behavior. Temperature, humidity
and wind (both short and long term) affect the severity and duration of wildfires.

San Diego County’s topography, consisting of a semi-arid coastal plain and rolling highlands, when
fueled by shrub overgrowth, occasional Santa Ana winds and high temperatures, creates an ever-present
threat of wildland fire. Extreme weather conditions such as high temperature, low humidity, and/or winds
of extraordinary force may cause an ordinary fire to expand into one of massive proportions.

Large fires would have several indirect effects beyond those that a smaller, more localized fire would
create. These may include air quality and health issues, road closures, business closures, and others that
increase the potential losses that can occur from this hazard. Modeling for a larger type of fire would be
difficult, but the consequences of the most recent San Diego fires (Firestorm of October 2003) should be
used as a guide for fire planning and mitigation.

4.3.7.2 Disaster History

Table 4.3-3 lists the most recent major wildfires in San Diego County. Wildland fires prompted five (5)
Proclaimed States of Emergency, and Urban/Intermix Fires prompted two (2) Proclaimed States of
Emergency in the County of San Diego between 1950-2003. San Diego County’s worst wildfire occurred
in October 2003. Several fires burned at the same time throughout the County, burning over 392,000
acres in the urban areas and the backcountry. The fires destroyed 2,668 residential and commercial
structures and damaged 165 structures, with a dollar cost to date of $450 million. Costs of the fire are still
being determined, and the risk of erosion during the winter rains has increased due to the loss of
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vegetative cover on slopes throughout the county. San Diego County’s second worst wildfire in history,
known as the Laguna Fire, destroyed thousands of acres in the backcountry in September of 1970. The
fire resulted in the loss or destruction of 383 homes and 1,200 other structures ($5.7 million); 225,000
acres of trees and other watershed ($30 million); small dams ($3 million); and bridges and roads
($600,000). The total dollar cost of the Laguna Fire was approximately $40 million.

Table 4.3-3
Major Wildfires in San Diego County
. Acres Structures Structures
Fire Date Burned Destroyed Damaged Deaths

Paradise Fire October 2003 57,000 415 15 2
Cedar Fire October 2003 280,278 5,171 63 14
Otay Fire October 2003 46,291 6 0 0
Roblar (Pendleton) October 2003 8,592 0 0 0
Pines Fire (Julian, Ranchita) July 2002 61,690 45 121 0
Gavilan Fire (Fallbrook) February 2002 6,000 43 13 0
Viejas Fire January 2001 10,353 23 6 0
La Jolla Fire (Palomar Mtn) | September 1999 7,800 2 2 1
Harmony Fire (Carlsbad,

Effin Forest, San Marcos) October 1996 8,600 122 142 1
Conejos Fire July 1950 62,000 Not Available | Not Available 0
Laguna Fire October 1970 190,000 382 Not Available 5

4.3.7.3 Location and Extent/Probability of Occurrence and Magnitude

CDF-FRAP modeled wildland fire threat for the state of California in 2002. This model was used in GIS
to profile the fire hazard throughout the County, and is described in detail below in the Vulnerability
Assessment portion of this document. This data was updated as requested by the San Marcos and
Escondido jurisdictions, and is reflected in the hazard modeling process and subsequent mapping (refer to
Attachment A for the complete data matrix). Figure 4.3.7 displays the location and extent of the risk level
for wildfire/structure fire throughout the county, and shows the perimeters of the 2003 fires.

It should be noted that the hazard level depicted within the boundaries of the October 2003 fires (Figure
4.3.7) will change after CDF re-evaluates these very recently burned areas. After this re-evaluation is
complete, it is expected that CDF-FRAP will remodel the fire risk and provide updated risk maps. These
updated maps should be included in future revisions of this plan.
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Figure 4.3.7
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4.3.8 Manmade Hazards
4.3.8.1 Nature of Hazard

Manmade hazards are distinct from natural hazards in that they result directly from the actions of people.
Two types of manmade hazards can be identified: technological hazards and terrorism. Technological
hazards refer to incidents that can arise from human activities such as the manufacture, storage, transport,
and use of hazardous materials, which include toxic chemicals, radioactive materials, and infectious
substances. Technological hazards are assumed to be accidental and their consequences unintended.
Terrorism, on the other hand, encompasses intentional, criminal, and malicious acts involving weapons of
mass destruction (WMDs) or conventional weapons. WMDs can involve the deployment of biological,
chemical, nuclear, and radiological weapons. Conventional weapons and techniques include the use of
arson, incendiary explosives, armed attacks, intentional hazardous materials release, and cyber-terrorism
(attack via computer).

Hazardous Materials

Technological hazards involving hazardous material releases can occur at facilities (fixed site) or along
transportation routes (off-site). They can occur as a result of human carelessness, technological failure,
intentional acts, and natural hazards. When caused by natural hazards, these incidents are known as
secondary hazards, whereas intentional acts are terrorism. Hazardous materials releases, depending on the
substance involved and type of release, can directly cause injuries and death and contaminate air, water,
and soils. While the probability of a major release at any particular facility or at any point along a known
transportation corridor is relatively low, the consequences of releases of these materials can be very
serious.

Some hazardous materials present a radiation risk. Radiation is any form of energy propagated as rays,
waves or energetic particles that travel through the air or a material medium. Radioactive materials are
composed of atoms that are unstable. An unstable atom gives off its excess energy until it becomes stable.
The energy emitted is radiation. The process by which an atom changes from an unstable state to a more
stable state by emitting radiation is called radioactive decay or radioactivity.

Radiological materials have many uses in San Diego County including:

e use by doctors to detect and treat serious diseases,

e use by educational institutions and companies for research,

e use by the military to power large ships and submarines, and

e use as a critical base material to help produce the commercial electrical power that is generated

by a nuclear power plant.

Radioactive materials, if handled improperly, or radiation accidentally released into the environment, can
be dangerous because of the harmful effects of certain types of radiation on the body. The longer a person
is exposed to radiation and the closer the person is to the radiation, the greater the risk. Although radiation
cannot be detected by the senses (sight, smell, etc.), it is easily detected by scientists with sophisticated
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instruments that can detect even the smallest levels of radiation. Under extreme circumstances an accident
or intentional explosion involving radiological materials can cause very serious problems. Consequences
may include death, severe health risks to the public, damage to the environment, and extraordinary loss
of, or damage to, property.

Terrorism

Following a number of serious international and domestic terrorist incidents during the 1990’s and early
2000’s, citizens across the United States have paid increased attention to the potential for deliberate,
harmful terrorist actions by individuals or groups with political, social, cultural, and religious motives.
There is no single, universally accepted definition of terrorism, and it can be interpreted in a variety of
ways. However, terrorism is defined in the Code of Federal Regulations as “...the unlawful use of force
and violence against persons or property to intimidate or coerce a government, the civilian population, or
any segment thereof, in furtherance of political or social objectives” (28 CFR, Section 0.85). The Federal
Bureau of Investigation (FBI) further characterizes terrorism as either domestic or international,
depending on the origin, base, and objectives of the terrorist organization. However, the origin of the
terrorist or person causing the hazard is far less relevant to mitigation planning than the hazard itself and
its consequences. Terrorists utilize a wide variety of agents and delivery systems.

4.3.8.2 Disaster History
Hazardous Material Releases

Hazardous materials can include toxic chemicals, radioactive materials, infectious substances, and
hazardous wastes. The State of California defines a hazardous material as a substance that is toxic,
ignitable or flammable, or reactive and/or corrosive. An extremely hazardous material is defined as a
substance that shows high acute or chronic toxicity, carcinogenicity, bio-accumulative properties,
persistence in the environment, or is water reactive (California Code of Regulations, Title 22).
“Hazardous waste,” a subset of hazardous materials, is material that is to be abandoned, discarded, or
recycled, and includes chemical, radioactive, and biohazardous waste (including medical waste). An
accidental hazardous material release can occur wherever hazardous materials are manufactured, stored,
transported, or used. Such releases can affect nearby populations and contaminate critical or sensitive
environmental areas.

Numerous facilities in San Diego County generate hazardous wastes in addition to storing and using large
numbers of hazardous materials. There are a total of 13,034 sites with permits to store and maintain
chemical, biological and radiological agents, and explosives in the County. Although the scale is usually
small, emergencies involving the release of these substances can occur daily at both these fixed sites and
on the County’s streets and roadways. The major transit corridors of Interstates 5 and 805 have been the
locations of the majority of incidents the Hazardous Incident Response Team (HIRT) has responded to in
recent years. In fact, the Unified San Diego County Emergency Services Organization’s Operational Area
Emergency Plan notes in 2000 that 85% of the incidents HIRT responded to were along the I-5 and I-805
corridor.
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Facilities that use, manufacture, or store hazardous materials in California must comply with several state
and federal regulations. The Superfund Amendments and Reauthorization Act (SARA Title III), which
was enacted in 1986 as a legislative response to airborne releases of methyl isocyanate at Union Carbide
plants in Bhopal, India and in Institute, West Virginia. SARA Title III, also known as the Emergency
Planning and Community-Right-To-Know Act (EPCRA), directs businesses that handle, store or
manufacture hazardous materials in specified amounts to develop emergency response plans and report
releases of toxic chemicals. Additionally, Section 312 of Title III requires businesses to submit an annual
inventory report of hazardous materials to a state-administering agency. The California legislature passed
Assembly Bill 2185 in 1987, incorporating the provisions of SARA Title III into a state program. The
community right-to-know requirements keep communities abreast of the presence and release of
hazardous wastes at individual facilities.

Table 4.3-4 shows a breakdown by jurisdiction of facilities in the County with permits to store and
maintain chemical, biological and radiological agents, and explosives. Facilities with EPA ID Numbers
are facilities that generate hazardous waste.

Table 4.3-4
Licensed Hazardous Material Sites by Jurisdiction
Facilities with County Environmental |Facilities with EPA ID| Facilities with Approved
Jurisdiction Health Hazardous Material Permits Numbers Hazmat Response Plans
Carlsbad 338 180 242
Chula Vista 726 356 400
Coronado 79 42 38
Del Mar 48 19 25
El Cajon 742 378 532
Encinitas 346 107 164
Escondido 826 396 560
Impetial Beach 43 23 30
La Mesa 299 110 128
Lemon Grove 121 69 93
National City 376 198 241
Oceanside 508 271 331
Poway 293 133 166
San Diego 5561 2766 3367
San Marcos 485 270 361
Santee 264 141 199
Solana Beach 65 22 29
Unincorporated 1372 556 894
Vista 542 292 382
TOTAL 13,034 6,329 8,182

Additional information about the chemicals handled by manufacturing or processing facilities is contained
in the U.S. Environmental Protection Agency’s (EPA) Toxic Release Inventory (TRI) database. The TRI
is a publicly available EPA database that contains information on toxic chemical emissions and waste
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management activities reported by certain industry groups as well as federal facilities. This inventory was
established under EPCRA and expanded by the Pollution Prevention Act of 1990. Facilities that exceed
threshold emissions levels must report TRI information to the U.S. EPA, the federal enforcement agency
for SARA Title III.

Hazardous materials spills and releases in San Diego County have occurred as a result of clandestine drug
manufacturing; spills from commercial, military and recreational vessels on the region’s waterways;
traffic accidents; sewer breaks and overflows; and various accidents/incidents related to the manufacture,
use, and storage of hazardous materials by County industrial, commercial and government facilities.
Although the following emergency response history for San Diego County chronicles various hazardous
materials releases, the incidents do not necessarily indicate the degree of exposure to the public.

There were 363 chemical waste, 83 infectious waste and two radioactive waste incidents in San Diego
County in 2002 that required response by the County Hazardous Incident Response Team (HIRT). Table
4.3-5 indicates the number of chemical waste, infectious waste, and radioactive waste incidents that the
HIRT responded to in each jurisdiction in 2002.

Table 4.3-5
County of San Diego Environmental Health Department
Hazardous Materials Division HIRT Responses in 2002

Number of Chemical | Number of Infectious Number of Radioactive Waste
City Waste Responses | Waste Responses Responses
Carlsbad 11 3 1
Chula Vista 8 1 0
Coronado 2 1 0
Del Mar 3 1 0
El Cajon 21 3 0
Encinitas 3 0 0
Escondido 15 1 0
Imperial Beach 3 3 0
La Mesa 5 2 0
Lemon Grove 3 0 0
National City 4 0 0
Oceanside 6 3 0
Poway 7 3 0
San Diego 222 47 1
San Marcos 5 1 0
Santee 5 3 0
Solana Beach 2 1 0
Unincorporated 33 10 0
Vista 5 0 0
TOTAL RESPONSES IN 2002 363 83 2
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Chemical air emissions, surface water discharges, underground injections, and releases to land are
considered chemical releases. The release of a biological agent capable of causing illness in people is
considered an infectious release.

There has not been significant exposure to the public in San Diego County due to manmade releases of
chemical or biological agents, although there have been several smaller-scale incidents. Chemical spills
and releases from transportation and industrial accidents have resulted in short-term chemical exposure to
individuals in the vicinity of the release. San Diego beaches are routinely closed because of sewage spills
and storm run-off. Bacterial levels can increase significantly in ocean and bay waters, especially near
storm drain, river, and lagoon outlets, during and after rainstorms. Elevated bacterial levels may continue
for a period of up to 3 days depending upon the intensity of rainfall and volume of runoff. Waters
contaminated by urban runoff may contain human pathogens (bacteria, viruses, or protozoa) that can
cause illnesses.

San Diego experienced its first significant E. coli bacteria outbreak in 10 years after patrons ate tainted
food at local area restaurants in 2003. In 1992 and 1993 a similar outbreak occurred in San Diego County,
which resulted in the death of a child after he ate tainted food from a Carlsbad fast-food restaurant.
Additionally, in the early 1980s a hepatitis outbreak associated with poor food handling techniques
resulting in the closure of a major restaurant in Mission Valley and the implementation of a food-handler
certification program by the San Diego County Health Department.

The only known release of radiological agents in the County was the result of an accident at San Onofre
Nuclear Generating Station (SONGS). In 1981, an accidental "ignition" of hydrogen gases in a holding
tank of the San Onofre Nuclear Generating Station (SONGS) caused an explosion - which bent the bolts
of an inspection hatch on the tank, allowing radioactive gases in the tank to escape into a radioactive
waste room. From there, the radioactive material was released into the atmosphere. The plant was shut
down for several weeks following the event (W.I.S.E. Vol.3 No.4 p.18). This incident occurred during the
plant’s operation of its Unit 1 generator, which has since been decommissioned. No serious injuries
occurred.

On February 3, 2001 another accident occurred at SONGS when a circuit breaker fault caused a fire that
resulted in a loss of offsite power. Published reports suggest that rolling blackouts during the same week
in California were partially due to the shutdown of the SONGS reactors in response to the 3-hour fire.
Although no radiation was released and no nuclear safety issues were involved, the federal Nuclear
Regulatory Commission sent a Special Inspection Team to the plant site to investigate the accident.

Terrorism

While San Diego County has not experienced any high profile attacks by groups or individuals associated
with international terrorist organizations, the region has been the site of several incidents with domestic
origins. Most notable is the August 1, 2003 arson attack on a mixed-use housing and office development
under construction in the University City neighborhood. The blaze, which officials estimate caused
around $50 million in damage, was allegedly set by the Earth Liberation Front, a radical environmentalist

group.

URS WA27653042100500 Hazard Mitigation Plan\00500-d-100500-d-r.doc\10-Nov-045DG 4-38
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San Diego has been linked to the 9-11 attacks in New York City and on the Pentagon; two of the
confirmed hijackers of the commercial aircraft used in the attacks took flight school lessons while living
in San Diego.

San Diego County has received numerous bomb threats to schools, government buildings, religious sites,
and commercial facilities over the years. While the majority of bomb threats are hoaxes, authorities have
been required to mobilize resources and activate emergency procedures on a fairly regular basis in
response.

Other Manmade Disasters

On September 25th, 1978 San Diego was the scene of one of the worst air disasters in the United States.
A mid-air collision between a Cessna 172 and a Pacific Southwest Airlines (PSA) Boeing 727 caused
both planes to crash into the North Park neighborhood below. A total of 144 lives were lost including 7
people on the ground. More than 20 residences were damaged or destroyed.

In 1984, a gunman opened fire in a San Ysidro McDonald’s restaurant, killing 21 people. This event was
not considered an act of terrorism as no political or social objectives were associated with this event.

4.3.8.3 Location and Extent/Probability of Occurrence and Magnitude

Information related to the probability and magnitude of manmade hazards is considered sensitive
homeland security related information. Consequently, this information is provided in a separate
confidential document (Attachment C).

4.4 VULNERABILITY ASSESSMENT

Vulnerability describes how exposed or susceptible to damage an asset is, and depends on an asset’s
construction, contents and the economic value of its functions. This vulnerability analysis predicts the
extent of injury and damage that may result from a hazard event of a given intensity in a given area on the
existing and future built environment. Like indirect damages, the vulnerability of one element of the
community is often related to the vulnerability of another. Indirect effects can be much more widespread
and damaging than direct effects. For example, damage to a major utility line could result in significant
inconveniences and business disruption that would far exceed the cost of repairing the utility line.

4.41 Asset Inventory

Hazards that occur in San Diego County can impact critical facilities located in the County. A critical
facility is defined as a facility in either the public or private sector that provides essential products and
services to the general public, is otherwise necessary to preserve the welfare and quality of life in the
County, or fulfills important public safety, emergency response, and/or disaster recovery functions. Figure
4.4-1 shows the critical facilities identified for the County. The critical facilities identified in San Diego
County include 57 hospitals and other health care facilities; 289 emergency operations facilities, fire
stations, and police stations; 1,057 schools, 3,732 hazardous material sites, 7 transportation systems that
include 46 airport facilities, 1,985 bridges, 23 bus and 40 rail facilities; 68 marinas and port facilities, and
1,040 kilometers of highways; utility systems that include 21 electric power facilities, natural gas
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facilities, crude and refined oil facilities, 13 potable and waste water facilities, and 672 communications
facilities and utilities; 56 dams, 124 government office/civic centers, jails, prisons, military facilities,
religious facilities, and post offices (Figure 4.4.1).

GIS, HAZUS-MH, and other modeling tools were used to map the critical facilities in the county and to
determine which would most likely be affected by each of the profiled hazards. San Diego County covers
4,264 square miles with several different climate patterns and types of terrain, which allows for several
hazards to affect several different parts of the county and several jurisdictions at once or separately. The
hazards addressed are described in Section 4.3.

4.4.2 Estimating Potential Exposure and Losses, and Future Development Trends

GIS modeling was used to estimate exposure to population, critical facilities, infrastructure, and
residential/commercial properties, from coastal storms/erosion, tsunami, structure fire/wildfire, dam
failure, landslide, and manmade hazards. The specific methods and results of all analyses are presented
below. The results are shown as potential exposure in thousands of dollars, and as the worst-case
scenario. For infrastructure, which has been identified as highways, railways and energy pipelines, the
length of exposure/impact is given in kilometers. Exposure characterizes the value of structures within the
hazard zone, and is shown as estimated exposure based on the overlay of the hazard on the critical
facilities, infrastructure, and other structures, which are given an assumed cost of replacement for each
type of structure exposed. These replacement costs are estimated using a building square footage
inventory purchased from Dun and Bradstreet. The square footage information was classified based on
Standard Industrial Code (SIC) and provided at a 2002 census-tract resolution. The loss or exposure value
is then determined with the assumption that the given structure is totally destroyed (worst case scenario),
which is not always the case in hazard events. This assumption was valuable in the planning process, so
that the total potential damage value was identified when determining capabilities and mitigation
measures for each jurisdiction. Table 4.4-1 provides abbreviations and average replacement costs used for
critical facilities and infrastructure listed in all subsequent exposure/loss tables. Table 4.4-2 provides the
total inventory and exposure estimates for the critical facilities and infrastructure by jurisdiction. Table
4.4-3 shows the estimated exposure inventory for infrastructure by jurisdiction. Table 4.4-4 provides an
inventory of the maximum population and building exposure by jurisdiction.

In addition to estimating potential exposure for structures, at-risk populations were also identified per
hazard area. At-risk populations were defined as low-income, disabled and/or elderly and were based
upon the 2000 census information.

Loss was estimated for earthquake and flood hazards in the County, in addition to exposure. Loss is that
portion of the exposure that is expected to be lost to a hazard, and is estimated by referencing frequency
and severity of previous hazards. Hazard risk assessment methodologies embedded in HAZUS, FEMA’s
loss estimation software, were applied to earthquake and flood hazards in San Diego County. HAZUS is a
loss estimation software, which integrates with a GIS to provide estimates for the potential impact of
earthquake and flood hazards by using a common, systematic framework for evaluation. This software
contains economic and structural data on infrastructure and critical facilities, including replacement value
costs with 2002 square footage and valuation parameters to use in loss estimation assumptions. This
approach provides estimates for the potential impact by using a common, systematic framework for
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evaluation. The HAZUS risk assessment methodology is parametric, in that distinct hazard and inventory
parameters (e.g. ground shaking and building types) were modeled to determine the impact (damages and
losses) on the built environment. The HAZUS-MH models were used to estimate losses from earthquake
and flood hazards to critical facilities, infrastructure, and residential/commercial properties, as well as
economic losses on several return period events and annualized levels. Loss estimates used available data,
and the methodologies applied resulted in an approximation of risk. The economic loss results are
presented as the Annualized Loss (AL) for the earthquake hazard. AL addresses the two key components
of risk: the probability of the hazard occurring in the study area and the consequences of the hazard,
largely a function of building construction type and quality, and of the intensity of the hazard event. By
annualizing estimated exposure values, the AL takes into account historic patterns of frequent smaller
events with infrequent but larger events to provide a balanced presentation of the risk. These estimates
should be used to understand relative risk from hazards and potential losses. Uncertainties are inherent in
any loss estimation methodology, arising in part from incomplete scientific knowledge concerning natural
hazards and their effects on the built environment. Uncertainties also result from approximations and
simplifications that are necessary for a comprehensive analysis (such as incomplete inventories,
demographics, or economic parameters).

URS WA27653042100500 Hazard Mitigation Plan\00500-d-100500-d-r.doc\10-Nov-048DG 4-4 1



SECTIONFOUR Risk Assessment

Figure 4.4.1
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SECTIONFOUR Risk Assessment

4.4.2.1 Coastal Storm/Erosion

FEMA FIRM flood hazard data compiled and digitized in 1997 was used to profile the coastal
storm/erosion hazard. Specifically, the FEMA FIRM VE zone was used in the hazard modeling process in
HAZUS-MH. As discussed earlier, the VE Zone is defined by FEMA as the coastal area subject to a
velocity hazard (wave action). The identified vulnerable assets were superimposed on the identified
hazard areas, resulting in three risk/exposure estimates: 1) the aggregated exposure and building count
(both dollar exposure and population) at the census block level for residential and commercial
occupancies, 2) lifeline infrastructure and 3) the critical infrastructure at risk (schools, hospitals, airports,
bridges, and other facilities of critical nature). These results were then aggregated and presented by
hazard risk level per jurisdiction.

Table 4.4-5 provides a breakdown of potential coastal storm/coastal erosion exposure by jurisdiction. No
losses to critical facilities and infrastructure are expected from these hazards. Approximately 4,600 people
may be at risk from coastal storm/coastal erosion hazards in San Diego County. In addition, special
populations at risk that may be impacted by coastal storm/coastal erosion in San Diego County include:
331 low-income households and 813 elderly persons.
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SECTIONFOUR Risk Assessment

4.42.2 Tsunami

Tsunami maximum run-up projections were modeled for the entire San Diego County coastline in 2000
by the University of Southern California, and distributed by the CA Office of Emergency Services. The
model was a result of a combination of inundation modeling and onsite surveys to show maximum
predicted inundation levels due to tsunami. This was a scenario model, which uses a given earthquake
intensity and location to determine resulting tsunami effects. The identified vulnerable assets were
superimposed on top of this information, resulting in three risk/exposure estimates: 1) the aggregated
exposure and building count (both dollar exposure and population) at the census block level for
residential and commercial occupancies, 2) the aggregated population at risk at the census block level,
and 3) the critical infrastructure at risk (schools, hospitals, airports, bridges, and other facilities of critical
nature). These results were then aggregated and presented by hazard risk level per jurisdiction.

Table 4.4-6 provides a breakdown of potential exposure by jurisdiction, and Table 4.4-7 provides a
breakdown of potential exposure to infrastructure and critical facility by jurisdiction. Approximately
37,000 people may be at risk from the tsunami hazard in San Diego County. In addition, special
populations at risk that may be impacted by tsunami in San Diego County include: 2,558 low income
households and 3,655 elderly persons.
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SECTIONFOUR Risk Assessment

4.4.2.3 Dam Failure

Dam inundation zones, compiled by FEMA or the National Inventory of Dams throughout San Diego
County, and purchased through SanGIS, show areas that would be flooded if each dam failed. The San
Diego County Water Authority provided the San Vicente Dam and Olivenhain Dam inundation maps.
Olivenhain Dam is the newest dam in San Diego County, and had not yet been filled at the time of
preparation of this report. Inundation areas for Olivenhain Dam however were identified and modeled as
high risk. The identified vulnerable assets were superimposed on top of this information, resulting in three
risk/exposure estimates: 1) the aggregated exposure and building count (both dollar exposure and
population) at the census block level for residential and commercial occupancies, 2) the aggregated
population at risk at the census block level, and 3) the critical infrastructure at risk (schools, hospitals,
airports, bridges, and other facilities of critical nature). These results were then aggregated and presented
by hazard risk level per jurisdiction.

Table 4.4-8 provides a breakdown of potential exposure by jurisdiction, and Table 4.4-9 provides a
breakdown of potential exposure to infrastructure and critical facility by jurisdiction. Approximately
368,000 people are at risk from the dam failure hazard. In addition, special populations at risk that may be
impacted by the dam failure hazard in San Diego County include 13,689 low-income households and
24,316 elderly persons.
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SECTIONFOUR Risk Assessment

4.4.24 Earthquake, Liquefaction and Earthquake-Induced Landslides

The data used in the earthquake hazard assessment were: 100-, 250-, 500-, 750-, 1000-, 1500-, 2000-, and
2500- year return period USGS probabilistic hazards. Soil conditions for San Diego County as developed
by USGS were also used, which allowed for a better reflection of amplification of ground shaking that
may occur. The HAZUS software model, which was developed for FEMA by the National Institute of
Building Services as a tool to determine earthquake loss estimates, was used to model earthquake and
flood for this assessment. This software program integrates with a GIS to facilitate the manipulation of
data on building stock, population, and the regional economy with hazard models. PBS&J updated this
model in 2003 to HAZUS-MH (Multiple Hazard), which can model earthquake and flood, along with
collateral issues associated with each model, such as liquefaction and landslide with earthquakes. This
software was not released prior to the beginning of the planning process; however, PBS&J performed
vulnerability and loss estimation models for earthquakes and flood for this project using the newer model.

Additionally, the earthquake risk assessment explored the potential for collateral hazards such as
liquefaction and earthquake-induced landslides. Three cases were examined, one case with shaking only,
a second case with liquefaction potential, and a third with earthquake-induced landslides. Once the model
was complete, the identified vulnerable assets were superimposed on top of this information, resulting in
three risk/loss estimates: 1) the aggregated exposure and building count (both dollar exposure and
population) at the census block level for residential and commercial occupancies, 2) the aggregated
population at risk at the census block level, and 3) the critical infrastructure at risk (schools, hospitals,
airports, bridges, and other facilities of critical nature). These results were then aggregated and presented
by hazard risk level per jurisdiction. Results for residential and commercial properties were generated as
annualized losses, which average all eight of the modeled return periods (100-year through 2500-year
events). For critical facility losses it was helpful to look at 100- and 500-year return periods to plan for an
event that is more likely to occur in the near-term. In the near term, a 500-year earthquake would cause
increased shaking, liquefaction and landslide, which would be expected to increase loss numbers.
Exposure for annualized earthquake included buildings and population in the entire county because a
severe or worst case scenario earthquake could affect any structure in the County. Furthermore, the
annualized earthquake loss table also shows potential collateral exposure and losses from liquefaction and
landslide separately; this is the additional loss from earthquake due to liquefaction or landslide caused by
earthquakes and should be added to the shaking-only loss values to get the correct value. (The collateral
liquefaction and landslide loss results for critical facilities were included with earthquake in Tables 4.4-11
and 4.4-12, to plan for an event that is more likely to occur in the near-term as discussed above).

Table 4.4-10 provides a breakdown of potential exposure and losses due to annualized earthquake events
by jurisdiction. Tables 4.4-11 and 4.4-12 provide a breakdown of infrastructure and critical facility losses
from 100-year and 500-year earthquakes, respectively. Approximately 2,800,000 people may be at risk
from the annualized earthquake and earthquake-induced liquefaction hazards. In addition, special
populations at risk that may be impacted by the earthquake hazard in San Diego County include 13,689
low-income households and 24,316 elderly persons.
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SECTIONFOUR Risk Assessment

4.4.2.5 Flood

Digitized 100-year and 500-year flood maps with base flood elevation (BFE) from the FEMA FIRM
program for most of the areas were utilized for this project. Census blocks with non-zero population and
non-zero dollar exposure that intersect with these polygons were used in the analysis. For the areas that
did not include BFE information, a base flood elevation was estimated for the final purpose of computing
the flood depth at different locations of the region as follows:

e Transect lines across the flood polygon (perpendicular to the flow direction) were created using
an approximation method for Zone A flood polygons. Zone A is the FEMA FIRM Zone that is
defined as the 100-year base flood.

e A point file was extracted from the line (Begin node, End node and center point). The Zonal
operation in the GIS tool Spatial Analyst (with the point file and a digital elevation model
[DEM]) was used to estimate the ground elevation in the intersection of the line with the flood
polygon borders. The average value of the End and Begin point of the line was calculated. This
value was assumed as the base flood elevation for each transect.

A surface model (triangulated irregular network, or TIN) was derived from the original transect with the
derived BFE value and the flood polygon. This TIN file approximated a continuous and variable flood
elevation along the flood polygon. A grid file was then derived from the TIN file with the same extent and
pixel resolution of the DEM (30-meter resolution). The difference of the flood elevation grid file and the
DEM was calculated to produce an approximate flood depth for the whole study area. HAZUS-MH based
damage functions, in a raster format, were created for each of the occupancies present in the census
blocks. A customized Visual Basic (VBA) script was written to assign the ratio of damage expected
(function of computed flood depth) for each type of occupancy based on the HAZUS-MH damage
functions. HAZUS-MH exposure values ($) in raster format were created using Spatial Analyst. Since not
all areas in the census blocks are completely within the flood area, the exposure at risk was weighted and
estimated accordingly based on the number of pixels in flood area. Losses were then estimated through
multiplication of damage ratio with the exposure at risk for each block. Losses were then approximated
based on 100- and 500-year losses (high and low hazards).

Table 4.4-13 provides a breakdown of potential exposure and losses by jurisdiction for 100-year flood,
and Table 4.4-14 provides a breakdown of infrastructure and critical facility losses for 100-year flood by
jurisdiction. Table 4.4-15 provides a breakdown of potential exposure and losses by jurisdiction from
500-year flood, and Table 4.4-16 provides a breakdown of potential infrastructure and critical facility
losses by jurisdiction. The loss tables also provide a breakdown of loss ratios for commercial and
residential properties by jurisdiction. These loss ratios are determined by dividing the loss values by the
exposure values for each jurisdiction, and give a perspective of the potential losses for each jurisdiction
for this hazard. For example, a loss ratio value of 0.4 in El Cajon would mean that 40% of the exposed
buildings in El Cajon would be lost due to a 100- or 500-year flood.

Approximately 134,000 people may be at risk from the 100-year flood hazard. In addition, special
populations at risk that may be impacted by the 100-year flood hazard in San Diego County include 8,424
low-income households and 15,144 elderly persons. Approximately 215,000 people are at risk from the
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SECTIONFOUR Risk Assessment

500-year flood hazard. In addition, special populations at risk that may be impacted by the 500-year flood
hazard in San Diego County include 13,689 low-income households and 24,316 elderly persons.
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SECTIONFOUR Risk Assessment

4.4.2.6 Rain-Induced Landslide

Steep slope data from SANDAG dated 1995, for all of San Diego County, and soils data for San Diego
County were combined and modeled to determine areas susceptible to rain-induced landslides. Soils that
are prone to movement were determined from the database, and combined with areas that have greater
than 25% slope, which are prone to sliding. The combination of these two factors gives a general idea of
landslide susceptibility. Localized hard copy maps developed by Tan were also reviewed. The TAN
landslide susceptibility modeling takes into account more information, such as past landslides, landslide-
prone formations, and steep slope. The identified vulnerable assets were superimposed on top of this
information, resulting in three risk/exposure estimates: 1) the aggregated exposure and building count
(both dollar exposure and population) at the census block level for residential and commercial
occupancies, 2) the aggregated population at risk at the census block level, and 3) the critical
infrastructure at risk (schools, hospitals, airports, bridges, and other facilities of critical nature). These
results were then aggregated and presented by hazard risk level per jurisdiction.

Table 4.4-17 provides a breakdown of potential exposure for high-risk rain-induced landslide hazard by
jurisdiction, and Table 4.4-18 provides a breakdown of infrastructure and critical facility exposure for
high risk. Table 4.4-19 provides a breakdown of potential exposure for moderate risk rain-induced
landslide by jurisdiction, and Table 4.4-20 provides a breakdown of potential infrastructure and critical
facility exposure for moderate risk. Approximately 505,000 people may be at risk from the rain-induced
landslide hazard. In addition, special populations at risk that may be impacted by the rain-induced
landslide hazard in San Diego County include 22,346 low-income households and 57,564 elderly persons.
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4.4.2.7 Wildfire/Structure Fire

Wildfire loss estimates were determined using the CDF-FRAP Fire Threat Model. CDF-FRAP modeled
wildland fire threat for the state of California in 2002. This model was used in GIS to profile the fire
hazard throughout the County, then used in overlays to determine loss estimates. In the model, fire threat
is a combination of two factors; 1) fire rotation, or the likelihood of a given area burning, and 2) potential
fire behavior (fuel rank). These two factors were combined to create five threat classes ranging from little
or no threat to extreme. The fuel ranking methodology assigned ranks based on expected fire behavior for
unique combinations of topography and vegetative fuels under a given severe weather condition (wind
speed, humidity, temperature, and fuel moistures). The procedure made an initial assessment of rank
based on an assigned fuel model and slope, then potentially increases ranks based on the amount of ladder
and/or crown fuel present to arrive at a final fuel rank. Fire rotation class intervals were calculated from
fifty years of fire history on land areas grouped into "strata" based on fire environment conditions. These
strata are defined by climate, vegetation, and land ownership. The Fire rotation interval is the number of
years it would take for past fires to burn an area equivalent to the area of a given stratum. Fire rotation
interval for a given stratum is calculated by dividing the annual number of acres burned into the total area
of the stratum. Finally, fire rotation values were grouped into classes. The larger fire rotation values
correspond to less frequent burning. CDF calculated a numerical index of fire threat based on the
combination of fuel rank and fire rotation. A 1-3 ranking of fuel rank was summed with the 1-3 ranking
from rotation class to develop a threat index ranging from 2 to 6. This threat index was then grouped into
four threat classes. Areas that do not support wildland fuels (e.g. open water, agriculture lands, etc.,) were
omitted from the calculation, however areas of very large urban centers (i.e. concrete jungles) were left in
but received a moderate threat value. This data was updated as requested by the San Marcos and
Escondido jurisdictions, to more accurately reflect their fire risks and is reflected in the hazard modeling
process and subsequent mapping. The identified vulnerable assets were superimposed on top of this
information, resulting in three risk/exposure estimates: 1) the aggregated exposure and building count
(both dollar exposure and population) at the census block level for residential and commercial
occupancies, 2) the aggregated population at risk at the census block level, and 3) the critical
infrastructure at risk (schools, hospitals, airports, bridges, and other facilities of critical nature). These
results were then aggregated and presented by hazard risk level per jurisdiction.

As previously noted, the CDF-FRAP model for San Diego has not been updated to reflect the recent
October 2003 fires, and the estimates in this section will need to be revised when the model update
becomes available. Wildfire can create a multi-hazard effect, where areas that are burned by wildfire
suddenly have greater flooding risks because the vegetation that prevented erosion is now gone.
Watershed from streams and rivers will change and floodplain mapping may need to be updated. Also, air
quality issues during a large-scale fire would cause further economic losses than only the structural losses
described below. Road closures and business closures due to large-scale fires would also increase the
economic losses shown below.

Tables 4.4-21 through 4.4-25 provide a breakdown of potential exposure to extreme, very high, high and
moderate wildfire hazard by jurisdiction with Table 4.4-26 depicting the combined totals of exposure
from wildfire, and Tables 4.4-26 through 4.4-30 provide a breakdown of potential infrastructure and
critical facility exposure for the same series of fire hazards. Table 4.4-30 gives the combined total of all
wildfire hazard levels. As demonstrated in the October 2003 fires, a major fire(s) in the region can
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SECTIONFOUR Risk Assessment

indirectly impact the entire community. Consequently, approximately 2,800,000 people may be at risk
from the wildfire/structure fire hazard. In addition, special populations at risk that may be impacted by the
wildfire/structure fire hazard in San Diego County include 180,377 low-income households and 313,198
elderly persons.
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SECTIONFOUR Risk Assessment

4.4.2.8 Manmade Hazards

Vulnerability assessment information for manmade hazards is considered sensitive homeland security
information and is provided in a separate confidential document (Attachment A).

4.5 MULTI-JURISDICTIONAL ASSESSMENT

It should be noted that individual risk assessment maps were completed for each of the 18 participating
incorporated cities as well as the unincorporated County. Hazard profile maps were created at a local
(1:2,000) scale, complete with land use information, critical facility information, infrastructure and hazard
areas for each of the 19 jurisdictions. Jurisdictional HMWG leads were presented copies of these maps to
provide to their Local Mitigation Planning teams. The local teams utilized these maps to help identify
their jurisdictional Goals, Objectives, and Mitigation Measures. Several of the local goals, objectives, and
action items identified in the proceeding section (Section 5) relate directly to these risk assessment maps.
Due to concern of sensitivity of information depicted on these localized maps, only the County-scale
maps are included in the Plan.

4.5.1 Analysis of Land Use

San Diego County covers 4,264 square miles and is located in the southernmost corner of the state,
bordering Mexico and the Pacific Ocean. There are 18 jurisdictions in the County with a total of over 888
thousand households in the region and a total population of 2,813,833 (2000 Census Bureau data).
Existing land use data (Figure 4.5.1) was utilized in the hazard profiling process. Forecast land use
information for 2030 from the Regional Economic Development Information system (REDI) was
evaluated in analyzing future development trends. Existing land use consists of mainly residential,
commercial and industrial in the western (urban core) portion of the county. The eastern area
(unincorporated rural) is spotted with residential surrounded by park and ‘not in use’ areas. The forecast
land use describes residential land use becoming the most predominant land use in the urban core of the
county and expanding largely into the eastern portion of the county. In the eastern portion of the county,
Native American Reservations and parks will make up the rest of the land use designations.
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Insert Figure 4.5.1
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Within the county, there are 18 incorporated jurisdictions and the County jurisdiction, all of which
contributed to the risk assessment analyses for the San Diego County Hazard Mitigation Plan. Wildfire
and flood were identified as the most significant risks to the County, however, all hazards are addressed
in the Mitigation Plan. Each jurisdiction has unique hazard situations that require additional or unique
mitigation measures. The loss estimates are summarized above in tables that show potential total exposure
and/or losses for each jurisdiction. The Mitigation Strategy (Section 5) approaches each jurisdiction
separately.

4.5.2 Analysis of Development Trends

Development in the near term will occur in the unincorporated urban core and southeastern portion of San
Diego County in and around the city of Chula Vista. Hazards mapped in these areas include wildfire,
flood, earthquake, and dam failure. The two most prevalent hazards related to development trends appear
to be the increasing density in downtown San Diego near the Rose Canyon Fault Zone (earthquake and
liquefaction hazard) and the expansion of the urban/wildland interface by new development throughout
the county, but especially in Chula Vista and south county (wildfire hazard). It should also be noted that
high-rise residential and commercial development has increased significantly in the downtown San Diego
and Golden Triangle areas and these developments present a potential new type of structural fire hazard
risk.

The population is estimated to increase to approximately 3,889,604 in 2030 (SANDAG, 2003) (Figure
4.5.2). The forecast land use describes residential land use becoming the most predominant land use in the
urban core of the county and expanding largely into the eastern portion of the county.
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Insert Figure 4.5.2
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4.5.2.1 Data Limitations

It should be noted that the analysis presented here is based upon “best available data”. See Appendix B
for a complete listing of sources and their unique data limitations (if any). Data used in updates to this
plan should be reassessed upon each review period to incorporate new or more accurate data if/when
possible.
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SECTIONFIVE Goals, Objectives and Actions

SECTION 5 GOALS, OBJECTIVES AND ACTIONS

5.1 OVERVIEW

After each participating jurisdiction reviewed the Risk Assessment (Section 4), jurisdictional leads met
with their individual Local Planning Groups (LPG) to identify appropriate jurisdictional-level goals,
objectives, and mitigation action items. This section of the Plan incorporates each of the nineteen (19)
participating jurisdiction’s: 1) mitigation goals and objectives, 2) mitigation actions and priorities, 3) an
implementation plan, and 4) documentation of the mitigation planning process. Each of these steps is
described as follows.

Develop Mitigation Goals and Objectives

Each jurisdiction reviewed hazard profile and loss estimation information presented in Section 4 and
utilized this as a basis for developing mitigation goals and objectives. Mitigation goals are defined as
general guidelines explaining what each jurisdiction wants to achieve in terms of hazard and loss
prevention. Goal statements are typically long-range, policy-oriented statements representing jurisdiction-
wide visions. Objectives are statements that detail how each jurisdiction’s goals will be achieved, and
typically define strategies or implementation steps to attain identified goals. Other important inputs to the
development of jurisdiction-level goals and objectives include performing reviews of existing local plans,
policy documents, and regulations for consistency and complementary goals, as well as soliciting input
from the public.

Identify and Prioritize Mitigation Actions

Mitigation actions that address the goals and objectives developed in the previous step were identified,
evaluated, and prioritized. These actions form the core of the mitigation plan. Jurisdictions conducted a
capabilities assessment, reviewing existing local plans, policies, regulations for any other capabilities
relevant to hazard mitigation planning. An analysis of their capability to carry out these implementation
measures with an eye toward hazard and loss prevention was conducted. The capabilities assessment
required an inventory of each jurisdiction’s legal, administrative, fiscal and technical capacities to support
hazard mitigation planning. After completion of the capabilities assessment, each jurisdiction evaluated
and prioritized their proposed mitigations. Each jurisdiction considered the social, technical,
administrative, political, legal, economic, and environmental (STAPLEE) opportunities and constraints of
implementing a particular mitigation action. This step resulted in a list of acceptable and realistic actions
that address the hazards identified in each jurisdiction.

A full suite of goals, objectives and action items for each jurisdiction is presented in this Plan. Each
jurisdiction then identified and prioritized actions with the highest short to medium term priorities. An
implementation, schedule, funding source and coordinating individual or agency are identified for each
prioritized action item.

URS W:\27653042\00500 Hazard Mitigation Plan\00500-d-100500-d-r.doc\10-Nov-04\SDG 5 -].



SECTIONFIVE Goals, Objectives and Actions

Prepare an Implementation Plan

Each jurisdiction prepared a strategy for implementing the mitigation actions identified in the previous
step. The implementation strategies identify who is responsible for which action, what kind of funding
mechanisms and other resources are available or will be pursued, and when the strategies will be
completed.

In combination, the goals, objectives, actions and implementation strategies form the body of each
jurisdiction’s Plan. The following subsections present individual Plans for each of the 19 jur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>