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Date Event Description 
4/17 Public Outreach at Seismic Retrofit 

Resource Fair 
The Seismic Retrofit Fair, held at the Los Angeles Convention Center, provided 
resources, information and materials for owners of soft-story and concrete non-ductile 
buildings who must comply with the recent mandatory retrofit ordinance for these 
types of buildings. Distribution of hazard specific information, public survey 
information, and Hazus data was provided. 

4/27 5th Steering Committee Meeting • Risk assessment update 
• Prior mitigation plan action status 
• Action planning workshop scheduled 
• Public survey update 
• Public outreach update 
• Strengths, weaknesses, obstacles, opportunities session 

5/2 Planning Team call #7 Planning process 
5/10 Planning Team call #8 Planning process 
5/16 Planning Team call #9 Planning process 
5/18 Public Outreach at QuakeSmart 

Preparedness Workshop for 
Businesses and Organizations 

The Quakesmart workshop was for business owners to identify preparedness and 
mitigation actions needed for business continuity, disaster response, and the cost 
benefit of preparing for earthquakes and other business interruptions. Distribution of 
hazard specific information, public survey information, and Hazus data was provided. 

5/24-25 Action Planning Workshops Action planning workshops were held at the Los Angeles Emergency Operations 
Center, 500 E. Temple, Los Angeles from 1:00 to 4:00 on May 24, and from 9:00 to 
12:00 on May 25.  

5/25 6th Steering Committee Meeting • Report on action planning workshops 
• Risk assessment completion 
• Mitigation best management practices 
• Public survey update 
• Public outreach event report 
• Confirm date for plan completion 
• Confirm date for public comment period 

5/30 Planning Team call #10 Planning process 
6/6 Planning Team call #11 Planning process 
6/14 Public Outreach Press release announcing the beginning of the final public comment period. 
6/15 Public Outreach Initiate 2 week final public comment period for review of the draft plan 
6/17 Public Outreach for Plan Review and 

Public Comment Period 
A presentation of the draft plan was provided at the City of Los Angeles Neighborhood 
Council Coalition at the Emergency Operations Center. The presentation was on the 
planning process and draft plan for public review.  

6/22 7th Steering Committee Meeting The 7th and final Steering Committee meeting for the plan update process was 
dedicated to presenting the final draft of the plan and allowing the Steering Committee 
to comment on it to the planning team. 

6/29 Public Outreach Closure of 2-week Final Public Comment period 
6/30 Plan Review Plan sent to Cal OES for review and approval pending adoption 
TBD Approval Pending Adoption Approval pending adoption received from FEMA Region IX 
TBD Plan adopted by the Los Angeles City 

Council 
Plan is finalized with the Council’s adoption 

TBD Final Approval FEMA granted final approval of the adopted plan. 
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4. CITY OF LOS ANGELES PROFILE 

4.1 GEOGRAPHIC OVERVIEW 
The City of Los Angeles, on the southwest coast of California, is the most populous city in the state, with a 2016 
estimated population of 4,030,904 (10 percent of the total population of California). As of the 2010 U.S. Census, 
the City had an average population density of 8,092 people per square mile. It is the county seat of Los Angeles 
County. Los Angeles is an irregularly shaped city encompassing over 498 square miles of land (214 square miles 
of which are hills and mountains) and approximately 29 square miles of water (see Figure 3-1), the state’s largest 
city by area. 

4.2 HISTORICAL OVERVIEW 
Archeological studies have indicated that people have been living in the area that now surrounds Los Angeles 
since 3000 B.C. By the time of the arrival of the Spanish in the 1700s, an estimated 5,000 native people lived in 
the Los Angeles area (McCawley, 1996). 

The city that is now Los Angeles was founded in September 1781, with the name “El Pueblo de la Reina de Los 
Angeles” or “The Town of the Queen of the Angels.” By 1800, there were 29 buildings in the community. By 
1821, when Mexico became independent of Spain, Los Angeles had grown into the largest self-sustaining farming 
community in the province of Alta California (Layne, 1935). In 1835, the Mexican Congress declared Los 
Angeles a city and the capital of Alta California. The City came under the control of the United States in 1848 
with the ending of the Mexican American War. Los Angeles was incorporated in the U.S. on April 4, 1850. 

The City of Los Angeles mostly remained within its original 28-square-mile area until the 1890s. The first large 
additions were the districts of Highland Park, Garvanza, and South Los Angeles. In 1906, the approval of the Port 
of Los Angeles and a change in state law allowed the City to annex “the Shoestring,” or Harbor Gateway, a 
narrow strip from Los Angeles to the port. San Pedro and Wilmington were added in 1909 and Hollywood was 
added in 1910. Also added in 1910 were Colegrove, Cahuenga, and a part of Los Feliz. By referendum, 
170 square miles of the San Fernando Valley, along with the Palms district, were added to the City in 1915, 
almost tripling its area. Additional annexations brought the City’s area to 450 square miles by 1932 and to 
469 square miles by 2004 (City of Los Angeles, 2015). 

The City’s economy began steady growth with completion of the Santa Fe railroad line from Chicago to Los 
Angeles in 1885 and subsequent immigration from the east (Thompson, 1993). A strong economic base was 
developed early, in farming, oil, tourism and real estate. Hollywood made the City world famous, and World War 
II brought new industry, especially high-tech aircraft construction. Since the 1960s old industries have declined, 
including farming, oil and aircraft, but tourism, entertainment and high tech remain strong. 
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4.3 MAJOR PAST HAZARD EVENTS 
Presidential disaster declarations are typically issued for hazard events that cause more damage than state and 
local governments can handle without assistance from the federal government. A presidential disaster declaration 
puts federal recovery programs into motion to help disaster victims, businesses and public entities. Some of the 
programs are matched by state programs. Declarations are made at the county level, and 27 events since 1969 
have drawn presidential disaster declarations that applied to Los Angeles County (see Table 4-1). Los Angeles 
County has also experienced another 26 federal fire management events since 1978. Review of these events helps 
identify targets for risk reduction and ways to increase a community’s capability to avoid large-scale events in the 
future. 

Table 4-1. Presidential Disaster Declarations Applying to Los Angeles County 
Type of Event FEMA Disaster #  Declaration Date 
Severe Winter Storms, Flooding, and Mudslides 4305 3/16/2017 
Severe Winter Storms, Flooding, and Debris And Mud Flows 1884 3/8/2010 
Wildfires 1810 11/18/2008 
Wildfires, Flooding, Mud Flows, and Debris Flows 1731 10/24/2007 
Severe Freeze 1689 3/13/2007 
Severe Storms, Flooding, Landslides, and Mud and Debris Flows 1585 4/14/2005 
Severe Storms, Flooding, Debris Flows, and Mudslides 1577 2/4/2005 
Wildfires, Flooding, Mud Flow and Debris Flow 1498 10/27/2003 
Severe Winter Storms and Flooding 1203 2/9/1998 
Severe Winter Storms, Flooding Landslides, Mud Flow 1046 3/12/1995 
Severe Winter Storms, Flooding, Landslides, Mud Flows 1044 1/10/1995 
Northridge Earthquake 1008 1/17/1994 
Fires, Mud/Landslides, Flooding, Soil Erosion 1005 10/28/1993 
Severe Winter Storm, Mud and Landslides, and Flooding 979 2/3/1993 
Fire During A Period Of Civil Unrest 942 5/2/1992 
Rain/Snow/Wind Storms, Flooding, Mudslides 935 2/25/1992 
Severe Freeze 894 2/11/1991 
Fires 872 6/30/1990 
Severe Storms, High Tides and Flooding 812 2/5/1988 
Earthquake and Aftershocks 799 10/7/1987 
Coastal Storms, Floods, Slides and Tornadoes 677 2/9/1983 
Brush and Timber Fires 635 11/27/1980 
Severe Storms, Mudslides and Flooding 615 2/21/1980 
Coastal Storms, Mudslides and Flooding 547 2/15/1978 
San Fernando Earthquake 299 2/9/1971 
Forest and Brush Fires 295 9/29/1970 
Severe Storms and Flooding 253 1/26/1969 
 

Many natural hazard events do not trigger federal disaster declarations but have significant impacts on their 
communities. These events are also important to consider in establishing recurrence intervals for hazards of 
concern. 
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4.4 PHYSICAL SETTING 
Much of the City of Los Angeles is built within old floodplains and mountains or adjacent to the Pacific Ocean. 
The population is concentrated in urban centers, which are interspersed by low-density residential neighborhoods. 
Most of the flat lands of the City have been developed. The remaining open space tends to be concentrated in 
floodplains or along steep hillside and drainage water courses, which typically have been designated as public 
park land, recreational, flood control or low intensity uses, consistent with state law. Vulnerability to fires and 
flooding has increased as development has encroached into the remaining open space areas. Concentrated 
development and infrastructure have increased the vulnerability of greater numbers of people, businesses and 
facilities to seismic, fire and flood events, while at the same time providing greater resources for responding to 
such events. 

4.4.1 Topography 
The Los Angeles area consists of flat basins defined by the San Gabriel, Santa Susana and Santa Monica 
Mountains, three major rivers, and the Pacific Ocean (City of Los Angeles Department of City Planning, 2013). 
The terrain is about 75 percent alluvial plain and 25 percent rugged canyons and hills. Elevations range from 
5,074 feet at Sister Elsie Peak in the San Gabriel Mountains to nearly mean sea level in the southwestern part of 
the City. The San Gabriel and Santa Susana Mountains bound the City on the north and the Santa Monica 
Mountains extend across the middle of the City. The Palos Verdes Hills and Pacific Ocean bound the City on the 
south and west (City of Los Angeles, 2010). 

4.4.2 Soils and Geology 
The 1903 soil survey of Los Angeles (Mesmer, 1903) identifies 17 soil types in the area, as summarized in 
Table 4-2. 

Table 4-2. Identified Soil Types in the Los Angeles Area 

Soil 
% of Total 

Survey Area Soil 
% of Total 

Survey Area Soil 
% of Total 

Survey Area 
Placentia sandy loam 18.1 Oxnard loam 5.4 Maricopa gravelly loam 1.6 
Fresno sand 15.9 Fresno fine sand 4.4 Galveston clay 1.3 
Santiago silt loam 10.8 Maricopa sandy loam 3.8 Dune sand 0.9 
Fresno fine sandy loam 10.6 Los Angeles sandy loam 2.5 River wash 0.5 
San Joaquin black adobe 10.3 Fullerton sandy adobe 1.9 Peat 0.3 
Oxnard sand 9.8 Sierra adobe 1.9   
Source: Mesmer, 1903 

 

California is divided into several large “geomorphic provinces” defined by similar topography and geologic 
structure. The northern portion of the City of Los Angeles is in the Transverse Ranges geomorphic province and 
the southern portion is in the Peninsular Ranges geomorphic province (California Geological Survey, 2002). The 
boundary between the two provinces is generally the Santa Monica-Hollywood-Raymond fault system along the 
south edge of the Santa Monica Mountains (Bilodeau, et al., 2007). 

The Transverse Ranges geomorphic province is characterized by east-west trending mountains, valleys, and faults 
that extend eastward from the Channel Islands to the eastern end of the San Bernardino Mountains. Most active 
faults in the Transverse Ranges are east-west trending faults. Rock types in this province near the City include 
gneiss, granitic rocks, and sedimentary rocks (Bilodeau et al., 2007). Volcanic rocks are found in the Santa 

l 
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Monica Mountains. Alluvial sediments are typically in canyon bottoms and valleys, with broad alluvial fans at the 
mouths of steep canyons. 

The Peninsular Ranges geomorphic province extends southward from the south edge of the Transverse Ranges 
geomorphic province to the tip of Baja California in Mexico (Norris and Webb, 1990). The Peninsular Ranges are 
characterized by northwest-southeast trending hills and valleys separated by similarly trending faults. Most active 
faults in the Peninsular Ranges province are northwest trending. Rock types in this province in the Los Angeles 
region generally include schist and sedimentary rocks. Surface materials in canyon bottoms and basins generally 
consist of alluvium. 

The City of Los Angeles is within a seismically active region that is well known for its many active faults. Due to 
the area’s historical seismicity, it is reasonable to expect future seismic shaking along local or regional faults. The 
San Andreas Fault is a major tectonic boundary about 34 miles northeast of downtown Los Angeles, outside the 
city limits. Significant faults within the City include the Newport-Inglewood, Santa Monica, Hollywood, Puente 
Hills Blind Thrust, Palos Verdes Hills, Verdugo, San Fernando, Northridge, and Santa Susana faults. 

Subsurface geology of the area is generally shown in Figure 4-1, which illustrates mapped rock types and seismic 
faults and folds. The City of Los Angeles is delineated by the blue line in the figure. 

4.4.3 Climate 
In the basins and valleys along the California coast, climate is subject to wide variations within short distances as 
a result of the influence of topography on the circulation of marine air. In general, the Los Angeles area has a mild 
climate characterized by warm, dry summers and cool, wet winters. Temperature and precipitation vary 
considerably with elevation, topography, and distance from the Pacific Ocean. A storm producing moderate 
rainfall on the coast (1 inch during a 24-hour period) may produce very heavy rainfall in the mountains (10 to 20 
inches during the same 24-hour period). Table 4-3 summarizes key climate data at Los Angeles International 
Airport on the coast and in downtown Los Angeles. 

Table 4-3. Average Los Angeles Climate Data 
 L.A. International Airport Downtown Los Angeles 
Period of record 1944 – 2012 1906 – 2012 
Average Annual Minimum Temperature 55.3ºF 55.8ºF 
Average Annual Maximum Temperature 70.1ºF 74.0ºF 
Average Annual Mean Temperature 62.7ºF 64.9ºF 
Maximum Temperature 110ºF, September 26, 1963 113ºF, September 27, 2010 
Minimum Temperature 27ºF, January 4, 1949 25ºF, February 19, 1911 
Average Annual Precipitation  12.02 inches 14.77 inches 
One Date Maximum Precipitation 5.60 inches, November 21, 1967 5.88 inches, March 2, 1938 
Source: Western Regional Climate Center, 2017 

Most precipitation occurs from December through March. Precipitation during the summer is infrequent, and 
rainless periods of several months are common. Precipitation usually occurs as localized cloudbursts, mostly in 
the mountains and deserts after summer, and light to moderate rains in winter. Six to eight heavy rain events each 
year result in most of the total precipitation. In general, the quantity of precipitation increases with elevation. 
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Figure 4-1. Los Angeles Geologic Features 
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Although the basic air flow above the area is from the west or northwest during most of the year, mountain chains 
deflect these winds so that, except for the immediate coast, wind direction is more a product of local terrain than 
of the prevailing circulation. Strong and sometimes damaging winds from the east or northeast occur when there 
is a strong high-pressure area to the east and an intense low-pressure area approaching the coast from the west. In 
southern California these winds are called “Santa Ana Winds.” Their air is typically very dry, and the winds are 
strong and gusty, sometimes exceeding 100 mph, particularly near the mouth of canyons oriented along the 
direction of airflow. These conditions occasionally lead to serious fire suppression problems and often result in 
the temporary closing of highways to campers, trucks, and light cars. These land and sea breezes are more 
pronounced in summer and impact air pollution levels. 

The Los Angeles area is almost completely enclosed by mountains on the north and east. In addition, a vertical 
temperature structure (inversion) in the air along most of coastal California tends to prevent vertical mixing of the 
air. The geographical configuration and coastal location of the Los Angeles area permit a fairly regular daily 
reversal of wind direction—offshore at night and onshore during the day (WRCC, 2014). 

4.5 DEVELOPMENT PROFILE 

4.5.1 Land Use 
Development patterns in Los Angeles have evolved in response to factors as diverse as the area’s geological 
features and the arrival of the automobile. Of 465 square miles of land in the City, 78 percent is developed. 
Residential land use covers 56 percent of the land, commercial development accounts for 8 percent, and industrial 
development makes up 7 percent. This high percentage of development has resulted in a large percentage of the 
area being covered by impervious surfaces, which alters natural drainage characteristics. Most of the developed 
City is on the coastal plain; development in the hills and mountainous areas is challenging due to steep slopes, 
landslide areas and unpredictable bedrock. Of the area of the City that is currently undeveloped (22 percent of the 
total), only 5 percent is considered to be subject to future urban development (City of Los Angeles Department of 
City Planning, 2013). Table 4-4 summarizes the breakdown of current land use in the City. 

Table 4-4. General Plan Land Use within the Planning Area 
 Planning Area 
Land Use Area (acres) % of total 
Agriculture 76.5 0.03% 
Commercial 19,354.2 7.65% 
Government 17,842.1 7.05% 
Industrial 20,816.2 8.23% 
Multi-Family Residential 33,399.1 13.20% 
Open Space 51,027.3 20.17% 
Parking 13.1 0.01% 
Single Family Residential 110,411.6 43.65% 
Total 252,940.1 100.00% 
 

A 2008 study by the U.S. Department of Agriculture estimated that 61 percent of the City’s non-mountainous land 
cover is composed of impervious surfaces, such as paving or development, or water features. The remaining areas 
are estimated to consist of irrigated grass (12 percent), dry grass or bare soil (6 percent) and tree canopy cover 
(21 percent) (McPherson et al., 2008). 
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The City’s General Plan and zoning code guide local development. The Land Use Element of the General Plan 
defines 35 Community Plan areas for guidance of the physical development of the City’s neighborhoods. These 
community plan areas are distributed between seven Area Planning Commissions (APCs): 

• Central APC 
• East Los Angeles APC 
• Harbor APC 
• North Valley APC 
• South Los Angeles APC 
• South Valley APC 
• West Los Angeles APC 

4.5.2 Critical Facilities and Infrastructure 
For consistency, the Steering Committee decided to retain the critical facility categories established for the City’s 
previous (2011) hazard mitigation plan: 

• Critical Operating Facilities—These facilities—referred to as the City’s “Big 20” infrastructure 
buildings—house most City personnel and are required for the day-to-day conduct of City business: 

 City Hall 
 City Hall East 
 City Hall South 
 LAPD Administration 

Building 
 Personnel Department 

Building 
 Piper Technical Center 

 San Pedro Municipal Building 
 Braude Building 
 West Los Angeles City Hall 
 Metro Communication/Dispatch 
 Van Nuys City Hall 
 Figueroa Tower#1 
 Figueroa Tower#2 
 Wilshire Towers 

 

 Garland Building 
 West Los Angeles Inspection 

Division 
 Convention Center 
 Valley 911 Building 
 Public Works Broadway 

Building 
 Emergency Operations Center. 

• Critical Response Facilities—These City facilities are necessary for hazard event response. They include 
fire stations, police stations, hospitals, and evacuation centers, such as Los Angeles Unified School 
District schools, and recreation and park facilities. 

• Critical Infrastructure—Critical public and private infrastructure has two categories: 

 Critical transportation infrastructure includes freeways, streets, bridges, railroads, airports and the 
harbor. 

 Critical utilities infrastructure includes potable water systems (treatment and reservoirs), wastewater 
systems (treatment plants, major interceptors and sewer lines), electric power systems (power plants, 
substations and major transmissions lines), oil refineries, natural gas systems, and communication 
systems. 

Figure 4-2 through Figure 4-15 show the location of critical facilities and infrastructure in the planning area. Due 
to the sensitivity of this information, a detailed list of facilities is not provided. The list is on file with the City of 
Los Angeles. Table 4-5 summarizes the general types of critical facilities and infrastructure, respectively. All 
critical facilities and infrastructure were analyzed in the risk assessment to help rank risk and identify mitigation 
actions. The risk assessment for each hazard qualitatively discusses critical facilities with regard to that hazard. 
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Ĵ Airport Facilities

Ja Bus Systems
ú Bridges

I2 Light Rail Facilities

í Port / Harbor

I3 Rail Facilities

Map Data Sources:City of Los Angeles,
CalTrans, Hazus 3.2, EPA, USDA

West Los Angeles APC

0 2.5 51.25

Miles

/

Critical Infrastructure
Figure 4-15.

City of Los Angeles 2017 Local Hazard Mitigation Plan City of Los Angeles Profile 

 

[ 11:] TETRA TECH 

TETRA TECH 

laura.leone
Typewritten Text
4-21



City of Los Angeles 2017 Local Hazard Mitigation Plan City of Los Angeles Profile 

4-22 

Table 4-5. Planning Area Critical Facilities 

Category 
Central 

APC 
East LA 

APC 
Harbor 
APC 

North 
Valley 
APC 

South 
LA APC 

South 
Valley 
APC 

West LA 
APC Total 

Critical Operating Facilities 14 0 1 0 0 3 2 20 
Critical Response Facilities                 
Evacuation Centers / Debris Removal 2 1 1 3 1 0 1 9 
Fire 17 11 11 17 13 20 17 106 
Medical 14 8 1 6 4 11 3 47 
Police 6 2 1 4 5 4 2 24 
Schools 114 113 43 156 154 163 104 847 
Critical Infrastructure—Transportation                 
Airports 0 0 0 2 0 3 2 7 
Bridges 151 230 70 286 127 190 134 1,188 
Bus Systems 4 3 3 0 4 15 1 30 
Light Rail 18 4 2 3 8 1 1 37 
Port / Harbor 0 0 35 0 0 0 0 35 
Railroads 1 1 0 5 0 2 0 9 
Critical Infrastructure—Utilities                
Communications 6 5 3 6 5 7 5 37 
Electric Power 1 0 3 3 0 1 1 9 
Hazardous Materials 28 72 64 132 46 48 18 408 
Petroleum & Natural Gas 4 0 32 3 3 6 10 58 
Potable Water 4 7 3 27 4 8 14 67 
Waste Water 1 4 21 0 2 12 45 85 
Overall 385 461 294 653 376 494 360 3,023 

4.5.3 Future Trends in Development 
The City’s General Plan governs land use decision and policy-making. This hazard mitigation plan will work 
together with the General Plan to support wise land use in the future by providing vital information on the risk 
associated with hazards within the city. The City of Los Angeles will incorporate by reference the Hazard 
Mitigation Plan Update in its General Plan. This will ensure that all future trends in development can be 
established with the benefits of the information on risk and vulnerability to hazards identified in this plan. 

According to Southern California Public Radio (KPCC 89.30), the number of residential building permits 
reported in the Los Angeles metro area sharply decreased between 2004 and 2009, followed by a sharp increase 
after 2009. Permits for housing construction in the Los Angeles metropolitan area declined in 2016 compared to 
the previous year, a reversal in what had been a steady post-recession recovery, according to figures from the U.S. 
Census Bureau. (KPCC, 2017). Figure 4-16 shows the trends in residential development projects in the planning 
area since 2005. 
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Source: KPCC, 2017 

 

Figure 4-16. Residential Building Permit Trends, 2005 to 2015 

4.6 COMMUNITY DEMOGRAPHIC PROFILE 
Some populations are at greater risk from hazard events because of decreased resources or physical abilities. 
Elderly people, for example, may be more likely to require additional assistance. Research has shown that people 
living near or below the poverty line, the elderly, women, children, ethnic minorities, renters, individuals with 
disabilities, and others with access and functional needs, all experience more severe effects from disasters than the 
general population. These vulnerable populations may vary from the general population in risk perception, living 
conditions, access to information before, during and after a hazard event, capabilities during an event, and access 
to resources for post-disaster recovery. Indicators of vulnerability—such as disability, age, poverty, and minority 
race and ethnicity—often overlap spatially and often in the geographically most vulnerable locations. Detailed 
spatial analysis to locate areas where there are higher concentrations of vulnerable community members would 
help to extend focused public outreach and education to these most vulnerable residents (Press-Telegram, 2015). 

4.6.1 Population Characteristics 
Knowledge of the composition of the population and how it has changed in the past and how it may change in the 
future is needed for making informed decisions about the future. Information about population is a critical part of 
planning because it directly relates to land needs such as housing, industry, stores, public facilities and services, 
and transportation. California Department of Finance estimated the City of Los Angeles population to be 
4,030,904 as of January 1, 2016. 

Population changes are useful socio-economic indicators. A growing population generally indicates a growing 
economy, while a decreasing population may signify economic decline. Figure 4-17 shows the planning area 
population change from 1993 to 2016 compared to that of the State of California (California Department of 
Finance 2017). 
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Figure 4-17. California and City of Los Angeles Population Growth 

Between 2000 and 2016, California’s population grew by 15.89 percent (about 0.93 percent per year) while the 
planning area’s population increased by 9.10 percent (0.54 percent per year). The City and the state both 
experienced peak population growth in 2000, with the annual growth rate generally slowing from 2000 to 2007. 
The rate has rapidly increased again since 2007. The City population decreased from 1994 through 1996 and 2005 
through 2007. Between 2010 and 2016, the population increased an average of 0.90 percent per year, for a total of 
6.28 percent. Table 4-6 shows the population in the planning area from 2000 to 2016. 

Table 4-6. Annual Population Data 
  City of Los Angeles Population 
2000 3,694,742 
2001 3,714,515 
2002 3,740,481 
2003 3,760,410 
2004 3,773,549 
2005 3,769,131 
2006 3,768,645 
2007 3,764,063 
2008 3,774,497 
2009 3,781,952 
2010 3,792,621 
2011 3,818,120 
2012 3,860,986 
2013 3,907,519 
2014 3,945,037 
2015 3,980,423 
2016 4,030,904 
Source: California Department of Finance, Demographic Research Unit, 2017 
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4.6.2 Age Distribution 
As a group, the elderly are more apt to lack the physical and economic resources necessary for response to hazard 
events and are more likely to suffer health-related consequences making recovery slower. They are more likely to 
be vision, hearing, and/or mobility impaired, and more likely to experience mental impairment or dementia. 
Additionally, the elderly are more likely to live in assisted-living facilities where emergency preparedness occurs 
at the discretion of facility operators. These facilities are typically identified as “critical facilities” by emergency 
managers because they require extra notice to implement evacuation. Elderly residents living in their own homes 
may have more difficulty evacuating their homes and could be stranded in dangerous situations. This population 
group is more likely to need special medical attention, which may not be readily available during natural disasters 
due to isolation caused by the event. Specific planning attention for the elderly is an important consideration 
given the current aging of the American population. 

Children under 14 are particularly vulnerable to disaster events because of their young age and dependence on 
others for basic necessities. Very young children may additionally be vulnerable to injury or sickness; this 
vulnerability can be worsened during a natural disaster because they may not understand the measures that need to 
be taken to protect themselves from hazards. 

The overall age distribution for the planning area is shown in Figure 4-18. Based on the most recent 5-year 
estimates from the U.S. Census Bureau’s American Community Survey (2011-2015), 11.2 percent of the planning 
area’s population is 65 or older. According to U.S. Census data, 38.6 percent of the over-65 population have 
disabilities of some kind and 16.2 percent have incomes below the poverty line. The City’s population includes 
18.1 percent who are 14 or younger. Among children under 18, 32 percent are below the poverty line. 

 
Figure 4-18. Planning Area Age Distribution 
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4.6.3 Race, Ethnicity and Language 
Research shows that racial and ethnic minorities are less likely to be involved in pre-disaster planning and 
experience higher mortality rates during a disaster event. Post-disaster recovery can be ineffective and is often 
characterized by cultural insensitivity. Since higher proportions of ethnic minorities live below the poverty line 
than the majority white population, poverty can compound vulnerability. 

Figure 4-19 shows the U.S. Census 2015 racial distribution in the City of Los Angeles based on race categories 
mandated by U.S. Office of Management and Budget standards. The Census Bureau also reports that 47.8 percent 
of the planning area population is of Hispanic origin, which indicates the heritage, nationality, lineage, or country 
of birth of the person or the person’s parents or ancestors before arriving in the United States, and may be any 
race. 

 
Figure 4-19. Planning Area Race Distribution 

The planning area has a 38.2-percent foreign-born population. Other than English, the most commonly spoken 
language in the planning area is Spanish. The census estimates that 27.7 percent of residents speak English “less 
than very well.” 

4.6.4 Individuals with Disabilities or Access and Functional Needs 
Individuals with disabilities are more likely to have difficulty responding to a hazard event than the general 
population. Local government is the first level of response to assist these individuals, and coordination of efforts 
to meet their access and functional needs is paramount to life safety efforts. It is important for emergency 
managers to distinguish between functional and medical needs in order to plan for incidents that require 
evacuation and sheltering. Knowing the percentage of population with a disability gives emergency management 
personnel and first responders an opportunity to ensure that emergency plans and procedures include 
considerations for addressing the needs of those residents. 

According to the 5-year American Community Survey (2011-2015), there are 378,044 individuals with some 
form of disability in the City of Los Angeles, representing 9.8 percent of the total. 
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4.7 ECONOMY 

4.7.1 Income 
In the United States, individual households are expected to use private resources to prepare for, respond to and 
recover from disasters to some extent. This means that households living in poverty are automatically 
disadvantaged when confronting hazards. Additionally, the poor typically occupy more poorly built and 
inadequately maintained housing. Mobile or modular homes, for example, are more susceptible to damage in 
earthquakes and floods than other types of housing. In urban areas, the poor often live in older houses and 
apartment complexes, which are more likely to be made of un-reinforced masonry, a building type that is 
particularly susceptible to damage during earthquakes. Furthermore, residents below the poverty level are less 
likely to have insurance to compensate for losses incurred from natural disasters. This means that residents below 
the poverty level have a great deal to lose during an event and are the least prepared to deal with potential losses. 
The events following Hurricane Katrina in 2005 illustrated that personal household economics significantly 
impact people’s decisions on evacuation. Individuals who cannot afford gas for their cars will likely decide not to 
evacuate. 

Based on U.S. Census Bureau estimates, per capita income in the planning area in 2015 was $28,761, and the 
median household income was $50,205. It is estimated that about 12.8 percent of households receive an income 
between $100,000 and $149,999 per year, and over 14.9 percent of household incomes are above $150,000 
annually. About 22 percent of the households in the planning area make less than $25,000 per year and are 
therefore below the poverty level. The weighted average poverty threshold for a family of four in 2015 was 
$24,250; for a family of three, $20,090; for a family of two, $15,930. 

4.7.2 Industry, Businesses and Institutions 
The City of Los Angeles has the 16th largest economy in the world (LATCB, 2015). The Port of Los Angeles 
handles tens of billions of dollars in industry sales. According to the Los Angeles Tourism & Convention Board, 
the total value of two-way trade handled at the Los Angeles Customs District in 2014 was a record $426 billion. 
The City is also home to the Los Angeles International (LAX), L.A./Ontario International and Van Nuys airports, 
generating billions of dollars in revenue and transporting millions of passengers. 

Los Angeles is well known for its higher education institutions, events, sports centers, urban and outdoor 
recreational tourist attractions, shopping enclaves, dining destinations, and arts and cultural institutions. Los 
Angeles is regarded as the entertainment capital of the world and is leading in several growth industries, including 
the fashion, health services/biomedical, and aerospace/technology industries (LATCB, 2015). 

The planning area’s economy is strongly based in the education/health care/social service industry (22.2 percent), 
followed by the professional/scientific/management/administrative industry (15.1 percent), and arts/ 
entertainment/recreation industry (12.8 percent). Natural resource industries (<1 percent), and public 
administration (2.8 percent) make up the smallest sources of the local economy. Figure 4-20 shows the 
breakdown of industry types in the planning area. According to the Los Angeles Tourism & Convention Board, 
leisure and hospitality is a leading industry in Los Angeles, employing 464,600 individuals in 2014. The apparel, 
health care, aerospace product and manufacturing, entertainment industries also employ thousands of employees 
and generate billions of dollars in revenue. 
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Figure 4-20. Industry in the Planning Area 

Online data sources identify the following large employers in Los Angeles County (CA EDD, LA Business 
Journal, LA Almanac, 2017): 

• Government organizations—Los Angeles County, Los Angeles Unified Schools, the City of Los Angeles, 
the federal government and the State of California 

• Universities—The University of California Los Angeles, the University of Southern California and the 
California Institute of Technology 

• Large health-care providers—Kaiser Permanente, Cedars-Sinai Medical Center, Providence Health and 
Services, Long Beach Memorial Medical Center, Children’s Hospital of Los Angeles and Adventist 
Health 

• Large defense contractors—Northrop Grumman Corporation, the Boeing Company, Raytheon Company 
and Lockheed Martin Corporation 

• Major employers in retail—Kroger, Target, The Home Depot, Von’s and Costco 
• Banks—Bank of America, Wells Fargo, and J.P. Morgan Chase 
• Entertainment industry—FX Networks, Walt Disney Company, Warner Bros. Entertainment Inc. and 

Sony Pictures Entertainment 
• Other major employers—VXI Global Solutions call centers, American Apparel, Farmers Insurance 

Group, UPS, and AT&T Inc. 
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4.7.3 Employment Trends and Occupations 
According to the 5-year American Community Survey (2011-2015), about 66.2 percent of the City of Los 
Angeles’s population 16 years old or older is in the labor force. Of the working-age population, 40.6 percent of 
men and 59.4 percent of women are in the labor force. 

Figure 4-21 compares state and city unemployment trends from 1995 through 2016. The City of Los Angeles 
unemployment rate was lowest in 2006 at 5.3 percent. The rate peaked at 13.8 percent in 2010, and has declined 
since then. The City unemployment rate has generally been slightly higher than the statewide rate. 

 
Figure 4-21. California and City of Los Angeles Unemployment Rate 

Figure 4-22 shows Census Bureau estimates of employment distribution by occupation category. Management, 
business, science and arts occupations make up 36 percent of the jobs in the City of Los Angeles. Sales and office 
occupations make up 23 percent of the local working population. 

The U.S. Census estimates that over 67.9 percent of workers in the planning area commute alone (by car, truck or 
van) to work, and mean travel time to work is 30.1 minutes. 
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Figure 4-22. Occupations in the City of Los Angeles 

4.8 VULNERABLE COMMUNITIES 
Nine of the 10 most vulnerable communities in Los Angeles County are located within the City of Los Angeles, 
according to the Red Cross’ PrepareLA Vulnerable Communities Project (American Red Cross, 2014). These 
communities do not align within the Area Planning Commissions for the City of Los Angeles. 

These are Westlake, Historic South-Central, South Park, Central-Alameda, Pico Union, Florence, Watts, Boyle 
Heights, and Koreatown. They were selected based on eight indicators of vulnerability: race/ethnicity and 
poverty, single parent head of household, educational attainment, limited English language proficiency, car-less 
households, age dependency ratio, population density, and the presence of access and functional needs population. 

The Office of Environmental Health Hazard Assessment, on behalf of the California Environmental Protection 
Agency, identified California communities that are disproportionately burdened by many sources of pollution and 
are socioeconomically disadvantaged. Each of these communities was afforded a CalEnviroScreen score. A 
significantly above average score was given to each of the City of Los Angeles’ most vulnerable communities. 
The PrepareLA project confirmed the high CalEnviroScreen scores, showing that each of the most vulnerable 
communities has a high presence of facilities or railway lines that contribute to air pollution. Statistics indicating 
these communities’ vulnerability are summarized in Table 4-7 through Table 4-9. The following sections offer 
discussions of each individual community. 
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Table 4-7. Vulnerable Neighborhood Community Assets 

Neighborhood 

Emergency 
Response 

Facilities Assets 

Healthcare 
Facilities 
Assets 

Open Space & Recreation Centers 
Assets 

Community Serving 
Organization Assets 

Westlake 9 20 Recreation facilities near MacArthur Park 30 
Historic South-Central 8 11 2 20 
South Park 3 3 2 4 
Central-Alameda 8 3 4 19 
Pico Union 7 5 7 19 
Florence 4 4 0 5 
Watts 11 3 No information 29 
Boyle Heights 17 30 25 42 
Koreatown 7 9 4 50 
Source: American Red Cross Los Angeles Region (2014). “PrepareLA– Vulnerable Communities Project.” Los Angeles, CA. 

 

Table 4-8. Vulnerable Neighborhood Hazards  

Neighborhood 
CalEnviro-

Screen Score 
Earthquake 

Liquefaction Zone Risk Air Pollutants Risk 
Flooding 

Risk Extreme Heat Risk 
Westlake 71-100% NE portion of the 

neighborhood west of 
Glendale Blvd. 

1 hazardous waste facility 
at NW corner 

Around lake 
at MacArthur 

Park 

Moderate, 13 exceptionally 
high temperatures/year 

Historic South-
Central 

86-100% SW corner of the district 
near Vernon Avenue 

2 point source facilities  Low  Moderate, 13 exceptionally 
high temperatures/year 

South Park 86-100% 2/3 of the area 1 railway line, 1 hazardous 
waste facility in SE portion 

of the district 

Low  Moderate, 13 exceptionally 
high temperatures/year 

Central-
Alameda 

76-100% Southern portion 2 hazardous waste 
facilities, 2 point source 
facilities, 2 railway lines 

Low  Moderate, 13 exceptionally 
high temperatures/year 

Pico Union 76-95% Low risk 1 point source facility Low  Moderate, 13 exceptionally 
high temperatures/year 

Florence 86-100% Entire area Several railway lines 3 
point source facilities 

Low  Moderate  

Watts 61-100% Entire area 1 hazardous waste facility, 
2 railway lines 

Low  Moderate 

Boyle Heights 56-90% Northern portions Several railway lines, 7 
hazardous waste facilities, 

6 point source facilities 

Low Moderate 

Koreatown 47-79% Low risk Low High Moderate 
Source: American Red Cross Los Angeles Region (2014). “PrepareLA– Vulnerable Communities Project.” Los Angeles, CA. 

f 

f 
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Table 4-9. Vulnerable Neighborhood Race/Ethnicity, Educational Attainment, and Language Ability 

Neighborhood Population  
Race/Ethnicity 

Other Than White 
Educational Attainment 
(HS Diploma or Higher) 

Speak English Less Than Very 
Well/ Non-English Languages 

Westlake 104,246 95.2%  54.4% 58.4% (Spanish, Korean, Tagalog) 
Historic South-Central 46,892 98.8% 34.9% 58.4% (Spanish, Korean, Thai) 
South Park 32,938 98.8% 39.8% 48.5% (Spanish, Korean, Thai) 
Central-Alameda 42,124 99.5% 33.6% 48.5% (Spanish, Korean, Thai) 
Pico Union 41,545 96.4% 46.5% 59.8% (Spanish, Korean, Tagalog) 
Florence 47,839 99.1% 42.5% 44.7% (Spanish, Cambodian, Mon-Kmer) 
Watts 39,362 99.3% 46.4% 31.8% (Spanish, Korean, Japanese) 
Boyle Heights 89,498 97.8% 45.4% 51.6% (Spanish, Chinese, Tagalog) 
Koreatown 108,363 92.5% 69.5% 56.6% (Spanish, Korean, Tagalog) 
Source: American Red Cross Los Angeles Region (2014). “PrepareLA– Vulnerable Communities Project.” Los Angeles, CA. 

4.8.1 Westlake Community 
Westlake is a commercial neighborhood in central Los Angeles near MacArthur Park, bordered by Silver Lake, 
Echo Park, Downtown, Pico-Union, and Koreatown. With over 100,000 residents in 2.72 square miles (46,201 
people per square mile), it is the second densest neighborhood in Los Angeles County. The median household 
income is low, with 67.4 percent below 200 percent of the federal poverty line. The percent of households without 
access to a vehicle is 35.4 percent. An age dependency ratio of 47 percent means that for every 100 working age 
adults there are 47 dependents, a rate slightly lower than the city’s other vulnerable communities. 

4.8.2 Historic South-Central Community 
Historic South-Central is 3 miles southwest of Downtown Los Angeles, east of the I-110 freeway and south of the 
I-10 freeway. Almost 47,000 residents live within in a 2.5-square-mile area, placing it among the city’s 20 densest 
neighborhoods. Historic South-Central’s population is more than 77 percent low-income and almost 45 percent 
single-parent households. Just over one-quarter of all households do not have a car. The number of dependents in 
the area is slightly higher than average, with 62 dependents for every 100 working age adults. 

4.8.3 South Park Community 
South Park is just south of Historic South-Central, east of the I-110 freeway and bounded by Vernon Avenue to 
the north and Slauson Avenue to the south. The neighborhood is home to just under 33,000 people and covers 
1.4 square miles. With over 24,000 people per square mile, it is one of Los Angeles County’s densest 
communities. One in five households does not have a vehicle and an age dependency ratio of 68.9 percent means 
that for every 100 working age adults there are nearly 70 dependents. 

4.8.4 Central-Alameda Community 
The Central-Alameda district is just east of Historic South-Central and South Park. It is bounded by Central 
Avenue to the west, Slauson Street to the south, Alameda Street to the East, and Washington Boulevard to the 
north. The neighborhood has over 42,000 residents and covers 2.2 square miles, placing it among the city’s 
20 densest neighborhoods. More than two-thirds of households are low-income. Just 33 percent of residents over 
the age of 25 hold at least a high school diploma. One in five households does not have a vehicle. For every 100 
working age adults there are about 66 dependents. 

r 
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4.8.5 Pico Union Community 
The Pico-Union district is immediately south of the Westlake and Koreatown neighborhoods. It is bounded by 
Olympic Boulevard on the north, the I-110 freeway to the east, and the I-10 freeway to the south. Over 41,000 
people reside in its 1.67 square miles, making it one of the County’s densest communities. More than 71 percent 
are low-income. More than half the population over the age of 25 does not hold a high school diploma or its 
equivalent. Three in 10 households lack a vehicle. There are 52 dependents for every 100 working age adults. 

4.8.6 Florence Community 
The Florence neighborhood is just south of Historic South-Central and South Park. Just fewer than 48,000 people 
reside within its 2.8 square miles. Florence has 71.4 percent low-income households, and more than 44 percent 
are headed by a single parent. 

4.8.7 Watts Community 
Watts lies north of the I-105 freeway and contains the public housing developments of Imperial Courts, Jordan 
Downs, and Nickerson Gardens. The area of Watts is 2.1 square miles, with just under 40,000 people, ranking it 
among the city’s 10 densest neighborhoods. Over 71 percent are low-income. Nearly 20 percent of households 
lack an automobile. The age dependency ratio in Watts is the highest among the most vulnerable communities, 
with 84 dependents for every 100 working age adults. 

4.8.8 Boyle Heights Community 
Boyle Heights is a mainly residential neighborhood just east of the Los Angeles River and west of Indiana Street. 
Over 89,000 people live in its area of 6.5 square miles. Nearly 70 percent of households are low-income and 
almost 21 percent of households do not have access to a vehicle. The age dependency ratio is high, with almost 70 
dependents for every 100 working age adults. 

4.8.9 Koreatown Community 
Koreatown is just west of Westlake. The district is home to over 108,000 people and covers 2.7 square miles. 
With a population density of nearly 52,000 people per square mile, it is one of the densest areas of both the City 
and County of Los Angeles. Nearly 60 percent of households are low-income. Almost 28 percent do not have 
access to a vehicle. Just fewer than 25 percent of households are headed by a single parent. 

4.9 LAWS AND ORDINANCES 
Existing laws, ordinances, plans and programs at the federal, state and local level can support or impact hazard 
mitigation actions identified in this plan. Hazard mitigation plans are required to include a review and 
incorporation, if appropriate, of existing plans, studies, reports, and technical information as part of the planning 
process (44 CFR, Section 201.6(b)(3)). The following federal and state programs have been identified as 
programs that may interface with the actions identified in this plan. Each of these programs enhances capabilities 
to implement the mitigation actions in this plan or has a nexus with the mitigation actions in this plan. The 
purpose of this section is to inform a thorough review of local capability to implement the actions, as presented in 
in Section 4.9.4. 
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4.9.1 Federal 

Disaster Mitigation Act 
The DMA is the current federal legislation addressing hazard mitigation planning. It emphasizes planning for 
disasters before they occur. It specifically addresses planning at the local level, requiring plans to be in place 
before Hazard Mitigation Assistance grant funds are available to communities. This plan is designed to meet the 
requirements of DMA, improving eligibility for future hazard mitigation funds. 

Emergency Watershed Program 
The USDA Natural Resources Conservation Service (NRCS) administers the Emergency Watershed Protection 
(EWP) Program, which responds to emergencies created by natural disasters. Eligibility for assistance is not 
dependent on a national emergency declaration. The program is designed to help people and conserve natural 
resources by relieving imminent hazards to life and property caused by floods, fires, windstorms, and other 
natural occurrences. EWP is an emergency recovery program. Financial and technical assistance are available for 
the following activities (Natural Resources Conservation Service, 2016): 

• Remove debris from stream channels, road culverts, and bridges 
• Reshape and protect eroded banks 
• Correct damaged drainage facilities 
• Establish cover on critically eroding lands 
• Repair levees and structures 
• Repair conservation practices. 

This federal program has objectives similar to those of the Disaster Mitigation Act and could be a funding source 
for actions identified in this plan. 

Emergency Relief for Federally Owned Roads Program 
The U.S. Forest Service’s Emergency Relief for Federally Owned Roads Program was established to assist federal 
agencies with repair or reconstruction of tribal transportation facilities, federal lands transportation facilities, and 
other federally owned roads that are open to public travel and have suffered serious damage by a natural disaster 
over a wide area or by a catastrophic failure. The program funds both emergency and permanent repairs (Office of 
Federal Lands Highway, 2016). Eligibility under this program corresponds with some of the goals and objectives 
for this plan, so this could be a funding source for actions identified in this plan. 

National Flood Insurance Program 
The National Flood Insurance Program (NFIP) makes federally backed flood insurance available to homeowners, 
renters, and business owners in participating communities. For most participating communities, FEMA has 
prepared a detailed Flood Insurance Study. The study presents water surface elevations for floods of various 
magnitudes, including the 1-percent annual-chance flood (called the 100-year flood or base flood) and the 
0.2-percent annual chance flood (the 500-year flood). Base flood elevations and the boundaries of the 1-percent-
annual-chance and 0.2-percent-annual-chance floodplains are shown on Flood Insurance Rate Maps (FIRMs), 
which are the principle tool for identifying the extent and location of the flood hazard. FIRMs are the most 
detailed and consistent data source available, and for many communities they represent the minimum area of 
oversight under the local floodplain management program. In recent years, FIRMs have been digitized as Digital 
Flood Insurance Rate Maps (DFIRMs), which are more accessible to residents, local government and 
stakeholders. 
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Participants in the NFIP must, at a minimum, regulate development in floodplain areas in accordance with NFIP 
criteria. Before issuing a permit to build in a floodplain, they must ensure that three criteria are met: 

• New buildings and those undergoing substantial improvements must, at a minimum, be elevated to 
protect against damage by the 1-percent annual-chance flood. 

• New floodplain development must not aggravate existing flood problems or increase damage to other 
properties. 

• New floodplain development must exercise a reasonable and prudent effort to reduce its adverse impacts 
on threatened and endangered species. 

Full compliance and good standing under the NFIP are prerequisites for all of the FEMA grant programs to which 
this plan acts as a keyway. 

Community Rating System 
The Community Rating System (CRS) is a voluntary program within the NFIP that encourages floodplain 
management activities that exceed the minimum NFIP requirements. Flood insurance premiums are discounted to 
reflect the reduced flood risk resulting from community actions meeting the following three goals of the CRS: 

• Reduce flood losses. 
• Facilitate accurate insurance rating. 
• Promote awareness of flood insurance. 

For participating communities, flood insurance premium rates are discounted in increments of 5 percent. For 
example, a Class 1 community would receive a 45 percent premium discount, and a Class 9 community would 
receive a 5 percent discount. The CRS classes for local communities are based on 18 creditable activities in the 
following categories: 

• Public information 
• Mapping and regulations 
• Flood damage reduction 
• Flood preparedness. 

Figure 4-23 shows the nationwide number of CRS communities by class as of October 2016, when there were 
1,391 communities receiving flood insurance premium discounts under the CRS program. 

 
Figure 4-23. CRS Communities by Class Nationwide as of October 2016 
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CRS activities can help to save lives and reduce property damage. Communities participating in the CRS 
represent a significant portion of the nation’s flood risk; over 66 percent of the NFIP’s policy base is located in 
these communities. Communities receiving premium discounts through the CRS range from small to large and 
represent a broad mixture of flood risks, including both coastal and riverine flood risks. The City of Los Angeles 
has participated in the CRS program since 1991. Many of the programs the City is receiving credit for under the 
CRS program strive to reduce the impacts from flood-related hazards within the City. 

Presidential Executive Orders 11988 and 13690 
Executive Order 11988 requires federal agencies to avoid to the extent possible the long and short-term adverse 
impacts associated with the occupancy and modification of floodplains and to avoid direct and indirect support of 
floodplain development wherever there is a practicable alternative. It requires federal agencies to provide 
leadership and take action to reduce the risk of flood loss, minimize the impact of floods on human safety, health, 
and welfare, and restore and preserve the natural and beneficial values of floodplains. The requirements apply to 
the following activities (FEMA, 2015a): 

• Acquiring, managing, and disposing of federal lands and facilities 
• Providing federally undertaken, financed, or assisted construction and improvements 
• Conducting federal activities and programs affecting land use, including but not limited to water and 

related land resources planning, regulation, and licensing. 

Executive Order 13690 expands Executive Order 11988 and acknowledges that the impacts of flooding are 
anticipated to increase over time due to the effects of climate change and other threats. It mandates a federal flood 
risk management standard to increase resilience against flooding and help preserve the natural values of 
floodplains. This standard expands management of flood issues from the current base flood level to a higher 
vertical elevation and corresponding horizontal floodplain. The goal is to address current and future flood risk and 
ensure that projects funded with taxpayer dollars last as long as intended (Office of the Press Secretary, 2015). All 
actions identified in this plan will seek full compliance with all presidential executive orders that may interface 
with the given action. 

The Clean Water Act 
The federal Clean Water Act (CWA) employs regulatory and non-regulatory tools to reduce direct pollutant 
discharges into waterways, finance municipal wastewater treatment facilities, and manage polluted runoff. These 
tools are employed to achieve the broader goal of restoring and maintaining the chemical, physical, and biological 
integrity of the nation’s surface waters so that they can support “the protection and propagation of fish, shellfish, 
and wildlife and recreation in and on the water.” 

Evolution of CWA programs over the last decade has included a shift from a program-by-program, source-by-
source, pollutant-by-pollutant approach to more holistic watershed-based strategies. Under the watershed 
approach, equal emphasis is placed on protecting healthy waters and restoring impaired ones. A full array of 
issues are addressed, not just those subject to CWA regulatory authority. Involvement of stakeholder groups in the 
development and implementation of strategies for achieving and maintaining water quality and other 
environmental goals is a hallmark of this approach. 

The CWA is important to hazard mitigation in several ways. There are often permitting requirements for any 
construction within 200 feet of water of the United States, which may have implications for mitigation projects 
identified by a local jurisdiction. Additionally, CWA requirements apply to wetlands, which serve important 
functions related to preserving and protecting the natural and beneficial functions of floodplains and are linked 
with a community’s floodplain management program. Finally, the National Pollutant Discharge Elimination 
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System is part of the CWA and addresses local stormwater management programs. Stormwater management plays 
a critical role in hazard mitigation by addressing urban drainage or localized flooding issues within jurisdictions. 

Any action identified in this plan that has overlap with the scope of the CWA will need to comply with the act. 
All FEMA hazard mitigation project grant applications require full compliance with all federal acts that may 
interface with the action. 

Presidential Executive Order 11990 
Executive Order 11990 requires federal agencies to provide leadership and take action to minimize the 
destruction, loss or degradation of wetlands, and to preserve and enhance the natural and beneficial values of 
wetlands. The requirements apply to the following activities (National Archives, 2016): 

• Acquiring, managing, and disposing of federal lands and facilities 
• Providing federally undertaken, financed, or assisted construction and improvements 
• Conducting federal activities and programs affecting land use, including but not limited to water and 

related land resources planning, regulation, and licensing. 

All actions identified in this plan will seek full compliance with all presidential executive orders that may 
interface with the given action. 

Endangered Species Act 
The federal Endangered Species Act (ESA) was enacted in 1973 to conserve species facing depletion or extinction 
and the ecosystems that support them. The act sets forth a process for determining which species are threatened 
and endangered and requires the conservation of the critical habitat in which those species live. The ESA provides 
broad protection for species of fish, wildlife and plants that are listed as threatened or endangered. Provisions are 
made for listing species, as well as for recovery plans and the designation of critical habitat for listed species. The 
ESA outlines procedures for federal agencies to follow when taking actions that may jeopardize listed species and 
contains exceptions and exemptions. It is the enabling legislation for the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora. Criminal and civil penalties are provided for violations of the ESA 
and the Convention. 

Federal agencies must seek to conserve endangered and threatened species and use their authorities in furtherance 
of the ESA’s purposes. The ESA defines three fundamental terms: 

• Endangered means that a species of fish, animal or plant is “in danger of extinction throughout all or a 
significant portion of its range.” (For salmon and other vertebrate species, this may include subspecies 
and distinct population segments.) 

• Threatened means that a species “is likely to become endangered within the foreseeable future.” 
Regulations may be less restrictive for threatened species than for endangered species. 

• Critical habitat means “specific geographical areas that are…essential for the conservation and 
management of a listed species, whether occupied by the species or not.” 

Five sections of the ESA are of critical importance to understanding it: 

• Section 4: Listing of a Species—The National Oceanic and Atmospheric Administration Fisheries 
Service (NOAA Fisheries) is responsible for listing marine species; the U.S. Fish and Wildlife Service is 
responsible for listing terrestrial and freshwater aquatic species. The agencies may initiate reviews for 
listings, or residents may petition for them. A listing must be made “solely on the basis of the best 
scientific and commercial data available.” After a listing has been proposed, agencies receive comment 
and conduct further scientific reviews for 12 to 18 months, after which they must decide if the listing is 
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warranted. Economic impacts cannot be considered in this decision, but it may include an evaluation of 
the adequacy of local and state protections. Critical habitat for the species may be designated at the time 
of listing. 

• Section 7: Consultation—Federal agencies must ensure that any action they authorize, fund, or carry out 
is not likely to jeopardize the continued existence of a listed or proposed species or adversely modify its 
critical habitat. This includes private and public actions that require a federal permit. Once a final listing 
is made, non-federal actions are subject to the same review, termed a “consultation.” If the listing agency 
finds that an action will “take” a species, it must propose mitigations or “reasonable and prudent” 
alternatives to the action; if the proponent rejects these, the action cannot proceed. 

• Section 9: Prohibition of Take—It is unlawful to “take” an endangered species, including killing or 
injuring it or modifying its habitat in a way that interferes with essential behavioral patterns, including 
breeding, feeding or sheltering. 

• Section 10: Permitted Take—Through voluntary agreements with the federal government that provide 
protections to an endangered species, a non-federal applicant may commit a take that would otherwise be 
prohibited as long as it is incidental to an otherwise lawful activity (such as developing land or building a 
road). These agreements often take the form of a “Habitat Conservation Plan.” 

• Section 11: Citizen Lawsuits—Civil actions initiated by any citizen can require the listing agency to 
enforce the ESA’s prohibition of taking or to meet the requirements of the consultation process. 

Any action identified in this plan that has overlap with the ESA will need to comply with the act. All FEMA 
hazard mitigation project grant applications require full compliance with all federal acts that may interface with 
the action. 

National Environmental Policy Act 
The National Environmental Policy Act (NEPA) requires federal agencies to consider the environmental impacts 
of proposed actions and reasonable alternatives to those actions, alongside technical and economic considerations. 
NEPA established the Council on Environmental Quality (CEQ), whose regulations (40 CFR Parts 1500-1508) set 
the standard for NEPA compliance. Consideration of environmental impacts and decision-making process is 
documented in an environmental impact statement or environmental assessment. Environmental impact 
assessment requires the evaluation of reasonable alternatives to a proposed action, solicitation of input from 
organizations and individuals that could be affected, and the unbiased presentation of direct, indirect, and 
cumulative environmental impacts. Any action identified in this plan that has overlap with the scope of NEPA 
will need to comply with the act. All FEMA hazard mitigation project grant applications require full compliance 
with all federal acts that may interface with the action. 

National Incident Management System 
The National Incident Management System (NIMS) is a systematic approach for government, nongovernmental 
organizations, and the private sector to work together to manage incidents involving hazards. The NIMS provides 
a flexible but standardized set of incident management practices. Incidents typically begin and end locally, and 
they are managed at the lowest possible geographical, organizational, and jurisdictional level. In some cases, 
success depends on the involvement of multiple jurisdictions, levels of government, functional agencies, and 
emergency responder disciplines. These cases necessitate coordination across a spectrum of organizations. 
Communities using NIMS follow a comprehensive national approach that improves the effectiveness of 
emergency management and response personnel across the full spectrum of potential hazards (including natural 
hazards, technological hazards, and human-caused hazards) regardless of size or complexity. Although 
participation is voluntary, federal departments and agencies are required to make adoption of NIMS by local and 
state jurisdictions a condition to receive federal preparedness grants and awards.  
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Hazard mitigation is one of the four phases of emergency management (preparedness, response, recovery and 
mitigation), and this plan is a viable support tool for any of these phases. Since NIMS is a response function, 
information in the hazard mitigation plan can support the implementation and update of all NIMS-compliant plans 
within the City. 

Americans with Disabilities Act 
The Americans with Disabilities Act (ADA) seeks to prevent discrimination against people with disabilities in 
employment, transportation, public accommodation, communications, and government activities. Title II of the 
ADA deals with compliance with the Act in emergency management and disaster-related programs, services, and 
activities. It applies to state and local governments as well as third parties, including religious entities and private 
nonprofit organizations. Any action identified in this plan that has overlap with the scope of the ADA will need to 
comply with the act. All FEMA hazard mitigation project grant application require full compliance with all 
federal acts that may interface with the action. 

The ADA has implications for sheltering requirements and public notifications. During an emergency alert, 
officials must use a combination of warning methods to ensure that all residents have all necessary information. 
Those with hearing impairments may not hear radio, television, sirens, or other audible alerts, while those with 
visual impairments may not see flashing lights or other visual alerts. Two technical documents for shelter 
operators address physical accessibility needs of people with disabilities, as well as medical needs and service 
animals. 

The ADA intersects with disaster preparedness programs in regards to transportation, social services, temporary 
housing, and rebuilding. Persons with disabilities may require additional assistance in evacuation and transit (e.g., 
vehicles with wheelchair lifts or paratransit buses). Evacuation and other response plans should address the 
unique needs of residents. Local governments may be interested in implementing a special-needs registry to 
identify the home addresses, contact information, and needs for residents who may require more assistance. 

Civil Rights Act of 1964 
The Civil Rights Act of 1964 prohibits discrimination based on race, color, religion, sex or nation origin and 
requires equal access to public places and employment. The Act is relevant to emergency management and hazard 
mitigation in that it prohibits local governments from favoring the needs of one population group over another. 
Local government and emergency response must ensure the continued safety and well-being of all residents 
equally, to the extent possible. Any action identified in this plan that has overlap with the Civil Rights Act will 
need to comply with the act. All FEMA hazard mitigation project grant application require full compliance with 
all federal acts that may interface with the action. 

Community Development Block Grant Disaster Resilience Program 
In response to disasters, Congress may appropriate additional funding for the U.S. Department of Housing and 
Urban Development Community Development Block Grant programs to be distributed as Disaster Recovery 
grants (CDBG-DR). These grants can be used to rebuild affected areas and provide seed money to start the 
recovery process. CDBG-DR assistance may fund a broad range of recovery activities, helping communities and 
neighborhoods that otherwise might not recover due to limited resources. CDBG-DR grants often supplement 
disaster programs of the Federal Emergency Management Agency, the Small Business Administration, and the 
U.S. Army Corps of Engineers. Housing and Urban Development generally awards noncompetitive, nonrecurring 
CDBG-DR grants by a formula that considers disaster recovery needs unmet by other federal disaster assistance 
programs. To be eligible for CDBG-DR funds, projects must meet the following criteria: 

• Address a disaster-related impact (direct or indirect) in a presidentially declared county for the covered 
disaster 
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• Be a CDBG-eligible activity (according to regulations and waivers) 
• Meet a national objective. 

Incorporating preparedness and mitigation into these actions is encouraged, as the goal is to rebuild in ways that 
are safer and stronger. The CDGB-DR program is a potential alternative source of funding for actions identified 
in this plan. 

Army Corps of Engineers Programs 
The U.S. Army Corps of Engineers has several civil works authorities and programs related to flood risk and 
flood hazard management: 

• The Floodplain Management Services program offers 100-percent federally funded technical services 
such as development and interpretation of site-specific data related to the extent, duration and frequency 
of flooding. Special studies may be conducted to help a community understand and respond to flood risk. 
These may include flood hazard evaluation, flood warning and preparedness, or flood modeling. 

• For more extensive studies, the Corps of Engineers offers a cost-shared program called Planning 
Assistance to States and Tribes. Studies under this program generally range from $25,000 to $100,000 
with the local jurisdiction providing 50 percent of the cost. 

• The Corps of Engineers has several cost-shared programs (typically 65 percent federal and 35 percent 
non-federal) aimed at developing, evaluating and implementing structural and non-structural capital 
projects to address flood risks at specific locations or within a specific watershed: 

 The Continuing Authorities Program for smaller-scale projects includes Section 205 for Flood 
Control, with a $7 million federal limit and Section 14 for Emergency Streambank Protection with a 
$1.5 million federal limit. These can be implemented without specific authorization from Congress. 

 Larger scale studies, referred to as General Investigations, and projects for flood risk management, for 
ecosystem restoration or to address other water resource issues, can be pursued through a specific 
authorization from Congress and are cost-shared, typically at 65 percent federal and 35 percent non-
federal. 

 Watershed management planning studies can be specifically authorized and are cost-shared at 
50 percent federal and 50 percent non-federal. 

• The Corps of Engineers provides emergency response assistance during and following natural disasters. 
Public Law 84-99 enables the Corps to assist state and local authorities in flood fight activities and cost 
share in the repair of flood protective structures. Assistance is provided in the flowing categories: 

 Preparedness—The Flood Control and Coastal Emergency Act establishes an emergency fund for 
preparedness for emergency response to natural disasters; for flood fighting and rescue operations; for 
rehabilitation of flood control and hurricane protection structures. Funding for Corps of Engineers 
emergency response under this authority is provided by Congress through the annual Energy and 
Water Development Appropriation Act. Disaster preparedness activities include coordination, 
planning, training and conduct of response exercises with local, state and federal agencies. 

 Response Activities—PL 84-99 allows the Corps of Engineers to supplement state and local entities 
in flood fighting urban and other non-agricultural areas under certain conditions (Engineering 
Regulation 500-1-1 provides specific details). All flood fight efforts require a project cooperation 
agreement signed by the public sponsor and the sponsor must remove all flood fight material after the 
flood has receded. PL 84-99 also authorizes emergency water support and drought assistance in 
certain situations and allows for “advance measures” assistance to prevent or reduce flood damage 
conditions of imminent threat of unusual flooding. 
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 Rehabilitation—Under PL 84-99, an eligible flood protection system can be rehabilitated if damaged 
by a flood event. The flood system would be restored to its pre-disaster status at no cost to the federal 
system owner, and at 20-percent cost to the eligible non-federal system owner. All systems 
considered eligible for PL 84-99 rehabilitation assistance have to be in the Rehabilitation and 
Inspection Program prior to the flood event. Acceptable operation and maintenance by the public 
levee sponsor are verified by levee inspections conducted by the Corps on a regular basis. The Corps 
has the responsibility to coordinate levee repair issues with interested federal, state, and local 
agencies following natural disaster events where flood control works are damaged. 

All of these authorities and programs are available to the City of Los Angeles to support any intersecting 
mitigation actions. 

4.9.2 State 

Alquist-Priolo Earthquake Fault Zoning Act 
The Alquist-Priolo Earthquake Fault Zoning Act was enacted in 1972 to mitigate the hazard of surface faulting to 
structures for human occupancy. The Alquist-Priolo Earthquake Fault Zoning Act’s main purpose is to prevent 
construction of buildings used for human occupancy on the surface trace of active faults. Before a new project is 
permitted, cities and counties require a geologic investigation to demonstrate that proposed buildings will not be 
constructed on active faults. The act addresses only the hazard of surface fault rupture and is not directed toward 
other earthquake hazards, such as liquefaction or seismically induced landslides. The law requires the State of 
California geologist to establish regulatory zones around the surface traces of active faults and to issue appropriate 
maps. The maps are distributed to all affected cities, counties, and state agencies for their use in planning and 
controlling new or renewed construction. Local agencies must regulate most development projects within the 
zones. Projects include all land divisions and most structures for human occupancy. All seismic hazard mitigation 
actions identified in this plan will seek full compliance with the Alquist-Priolo Earthquake Fault Zoning Act. 

California General Planning Law 
California state law requires that every county and city prepare and adopt a comprehensive long-range plan to 
serve as a guide for community development. The general plan expresses the community’s goals, visions, and 
policies relative to future land uses, both public and private. The general plan is mandated and prescribed by state 
law (Cal. Gov. Code §65300 et seq.), and forms the basis for most local government land use decision-making. 

The plan must consist of an integrated and internally consistent set of goals, policies, and implementation 
measures. In addition, the plan must focus on issues of the greatest concern to the community and be written in a 
clear and concise manner. City actions, such as those relating to land use allocations, annexations, zoning, 
subdivision and design review, redevelopment, and capital improvements, must be consistent with the plan. 

The City of Los Angeles has a general plan that is currently compliant with this law and has committed to 
integrating this mitigation plan with its general plan through other provisions referenced below (AB-2140 and SB-
379). 

California Environmental Quality Act 
The California Environmental Quality Act (CEQA) was passed in 1970, shortly after the federal government 
passed the National Environmental Policy Act, to institute a statewide policy of environmental protection. CEQA 
requires state and local agencies in California to follow a protocol of analysis and public disclosure of the 
potential environmental impacts of development projects. CEQA makes environmental protection a mandatory 
part of every California state and local agency’s decision making process. 
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CEQA establishes a statewide environmental policy and mandates actions all state and local agencies must take to 
advance the policy. For any project under CEQA’s jurisdiction with potentially significant environmental impacts, 
agencies must identify mitigation measures and alternatives by preparing an environmental impact report and may 
approve only projects with no feasible mitigation measures or environmentally superior alternatives. 

All discretionary actions require environmental review pursuant to CEQA. However, the CEQA guidelines list 
classes of projects that have been determined to not have a significant effect on the environment—referred to as 
categorical exemptions. These include feasibility and planning studies for possible future action. Planning 
processes such as hazard mitigation planning meet the criteria for this exemption, so the City of Los Angeles has 
determined that this plan update is categorically exempt from the formal CEQA protocol. The City will initiate 
the formal CEQA protocol on any project recommended in this plan that requires adherence to this protocol at the 
initiation of the project. Any project action identified in this plan will seek full CEQA compliance upon 
implementation.  

Assembly Bill 162: Flood Planning 
This California State Assembly bill passed in 2007 requires cities and counties to address flood-related matters in 
the land use, conservation, and safety and housing elements of their general plans. The land use element must 
identify and annually review the areas covered by the general plan that are subject to flooding as identified in 
floodplain mapping by either FEMA or the state Department of Water Resources (DWR). Upon the next revision 
of the housing element on or after January 1, 2009, the conservation element of the general plan must identify 
rivers, creeks, streams, flood corridors, riparian habitat, and land that may accommodate floodwater for the 
purposes of groundwater recharge and stormwater management. The safety element must identify information 
regarding flood hazards including: 

• Flood hazard zones 
• Maps published by FEMA, DWR, the U.S. Army Corps of Engineers, the Central Valley Flood 

Protection Board, California Office of Emergency Services (Cal OES), etc. 
• Historical data on flooding 
• Existing and planned development in flood hazard zones. 

The general plan must establish goals, policies and objectives to protect from unreasonable flooding risks 
including: 

• Avoiding or minimizing the risks of flooding new development 
• Evaluating whether new development should be located in flood hazard zones 
• Identifying construction methods to minimize damage. 

Assembly Bill (AB) 162 establishes goals, policies and objectives to protect from unreasonable flooding risks. It 
establishes procedures for the determination of available land suitable for urban development, which may exclude 
lands where FEMA or DWR has determined that the flood management infrastructure is not adequate to avoid the 
risk of flooding. 

The City of Los Angeles has developed a Comprehensive Flood Hazard Management Plan that was most recently 
updated in 2016 and is fully complaint with this bill and FEMA’s CRS program. The flood management plan is 
considered to be fully integrated by reference in this hazard mitigation plan. 

Assembly Bill 2140: General Plans—Safety Element 
This bill provides that the state may allow for more than 75 percent of public assistance funding under the 
California Disaster Assistance Act only if the local agency is in a jurisdiction that has adopted a local hazard 
mitigation plan as part of the safety element of its general plan. The local hazard mitigation plan needs to include 
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elements specified in this legislation. In addition this bill requires Cal OES to give federal mitigation funding 
preference to cities and counties that have adopted local hazard mitigation plan. The intent of the bill is to 
encourage cities and counties to create and adopt hazard mitigation plans. 

Assembly Bill 70: Flood Liability 
This bill provides that a city or county may be required to contribute a fair and reasonable share to compensate for 
property damage caused by a flood to the extent that it has increased the state’s exposure to liability for property 
damage by unreasonably approving new development in a previously undeveloped area that is protected by a state 
flood control project, unless the city or county meets specified requirements. 

Assembly Bill 32: The California Global Warming Solutions Act 
This bill addresses greenhouse gas emissions. It identifies the following potential adverse impacts of global 
warming: 

“… the exacerbation of air quality problems, a reduction in the quality and supply of water to the state 
from the Sierra snowpack, a rise in sea levels resulting in the displacement of thousands of coastal 
businesses and residences, damage to marine ecosystems and the natural environment, and an increase in 
the incidences of infectious diseases, asthma, and other human health-related problems.” 

AB 32 establishes a state goal of reducing greenhouse gas emissions to 1990 levels by 2020 (a reduction of 
approximately 25 percent from forecast emission levels) with further reductions to follow. The law requires the 
state Air Resources Board to do the following: 

• Establish a program to track and report greenhouse gas emissions. 
• Approve a scoping plan for achieving the maximum technologically feasible and cost-effective reductions 

from sources of greenhouse gas emissions. 
• Adopt early reduction measures to begin moving forward. 
• Adopt, implement and enforce regulations—including market mechanisms such as “cap and-trade” 

programs—to ensure that the required reductions occur. 

The Air Resources Board recently adopted a statewide greenhouse gas emissions limit and an emissions 
inventory, along with requirements to measure, track, and report greenhouse gas emissions by the industries it 
determined to be significant sources of greenhouse gas emissions. 

Assembly Bill 2800: Climate Change—Infrastructure Planning 
This California State Assembly bill passed in 2016. Until July 1, 2020, it requires state agencies to take into 
account the current and future impacts of climate change when planning, designing, building, operating, 
maintaining, and investing in state infrastructure. The bill requires agencies to establish a Climate-Safe 
Infrastructure Working Group by July 1, 2017, for the purpose of examining how to integrate scientific data 
concerning projected climate change impacts into state infrastructure engineering, and maintaining the group until 
July 1, 2020. 

Senate Bill 97: Guidelines for Greenhouse Gas Emissions 
Senate Bill 97, enacted in 2007, amended CEQA to clearly establish that greenhouse gas emissions and the effects 
of greenhouse gas emissions are appropriate subjects for CEQA analysis. It directed the Governor’s Office of 
Planning and Research to develop draft CEQA guidelines for the mitigation of greenhouse gas emissions or their 
effects by July 1, 2009 and directed the California Natural Resources Agency to certify and adopt the CEQA 
Guidelines by January 1, 2010. 
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Senate Bill 1000: General Plan Amendments—Safety and Environmental Justice Elements 

Senate Bill 1000, adopted in 2016, amends California’s Planning and Zoning Law in two ways: 

• The original law established requirements for initial revisions of general plan safety elements to address 
flooding, fire, and climate adaptation and resilience. It also required subsequent review and revision as 
necessary based on new information. Senate Bill 1000 specifies that the subsequent reviews and revision 
based on new information are required to address only flooding and fires (not climate adaptation and 
resilience). 

• Senate Bill 1000 adds a requirement that, upon adoption or revision of any two other general plan 
elements on or after January 1, 2018, an environmental justice element be adopted for the general plan or 
environmental justice goals, policies and objectives be incorporated into other elements of the plan. 

Senate Bill 1241: General Plans: Safety Element—Fire Hazard Impacts 
In 2012, Senate Bill 1241 passed requiring that all future general plans address fire risk in state responsibility 
areas and very high fire hazard severity zones in their safety element. In addition, the bill requires cities and 
counties to make certain findings regarding available fire protection and suppression services before approving a 
tentative map or parcel map. 

Senate Bill 379: General Plans: Safety Element—Climate Adaptation 
Senate Bill (SB) 379 builds upon the flood planning inclusions into the safety and housing elements and the 
hazard mitigation planning safety element inclusions in general plans outlined in AB 162 and AB 2140, 
respectively. SB 379 focuses on a new requirement that cities and counties include climate adaptation and 
resiliency strategies in the safety element of their general plans beginning January 1, 2017. In addition, this bill 
requires general plans to include a set of goals, policies and objectives, and specified implementation measures 
based on the conclusions drawn from climate adaptation research and recommendations.  

This update process for this hazard mitigation plan was conducted with the intention of full compliance with this 
bill. However, at the time of the update, there was no clear guidance from the state on what constitutes full 
compliance or what protocol is to be used to determine compliance. When such guidance has been established, the 
City will submit this plan or its subsequent updates to the state for review and approval. 

California State Building Code 
California Code of Regulations Title 24 (CCR Title 24), also known as the California Building Standards Code, is 
a compilation of building standards from three sources: 

• Building standards that have been adopted by state agencies without change from building standards 
contained in national model codes 

• Building standards that have been adopted and adapted from the national model code standards to meet 
California conditions 

• Building standards authorized by the California legislature that constitute extensive additions not covered 
by the model codes adopted to address particular California concerns. 

The state Building Standards Commission is authorized by California Building Standards Law (Health and Safety 
Code Sections 18901 through 18949.6) to administer the processes related to the adoption, approval, publication, 
and implementation of California’s building codes. These building codes serve as the basis for the design and 
construction of buildings in California. The national model code standards adopted into Title 24 apply to all 
occupancies in California except for modifications adopted by state agencies and local governing bodies. Since 
1989, the Building Standards Commission has published new editions of Title 24 every three years. 
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On January 1, 2014, California Building Code Accessibility Standards found in Chapter 11B incorporated the 
2010 Americans with Disabilities Act (ADA) Standards as the model accessibility code for California. The 
purpose for this incorporation was to ensure consistency with federal guidelines. As a result of this incorporation, 
the California standards will fully implement and include 2010 ADA Standards within the California Building 
Code while maintaining enhanced levels of accessibility already provided by existing California accessibility 
regulations. The City has adopted building codes that are in full compliance with the California State Building 
Code. 

Standardized Emergency Management System 
CCR Title 19 establishes the Standardized Emergency Management System (SEMS) to standardize the response 
to emergencies involving multiple jurisdictions. SEMS is intended to be flexible and adaptable to the needs of all 
emergency responders in California. It requires emergency response agencies to use basic principles and 
components of emergency management. Local governments must use SEMS by December 1, 1996 in order to be 
eligible for state funding of response-related personnel costs under CCR Title 19 (Sections 2920, 2925 and 2930). 
Individual agencies’ roles and responsibilities contained in existing laws or the state emergency plan are not 
superseded by these regulations. This hazard mitigation plan is considered to be a support document for all phases 
of emergency management, including those associated with SEMS. 

State of California Multi-Hazard Mitigation Plan 
Under the DMA, California must adopt a federally approved state multi-hazard mitigation plan to be eligible for 
certain disaster assistance and mitigation funding. The intent of the State of California Multi-Hazard Mitigation 
Plan is to reduce or prevent injury and damage from hazards in the state through the following: 

• Documenting statewide hazard mitigation planning in California 
• Describing strategies and priorities for future mitigation activities 
• Facilitating the integration of local and tribal hazard mitigation planning activities into statewide efforts 
• Meeting state and federal statutory and regulatory requirements. 

The plan is an annex to the State Emergency Plan, and it identifies past and present mitigation activities, current 
policies and programs, and mitigation strategies for the future. It also establishes hazard mitigation goals and 
objectives. The plan will be reviewed and updated annually to reflect changing conditions and new information, 
especially information on local planning activities.  

Under 44 CFR Section 201.6, local hazard mitigation plans must be consistent with their state’s hazard mitigation 
plan. In updating this plan, the Steering Committee reviewed the California State Hazard Mitigation Plan to 
identify key relevant state plan elements (see Section 3.6). 

California Coastal Management Program 
The California Coastal Management Program under the California Coastal Act requires each city or county lying 
wholly or partly within the coastal zone to prepare a Local Coastal Plan. The specific contents of such plans are 
not specified by state law, but they must be certified by the Coastal Commission as consistent with policies of the 
Coastal Act (Public Resources Code, Division 20). The Coastal Act has provisions relating to geologic hazards, 
but does not mention tsunamis specifically. Section 30253(1) of the Coastal Act, states that new development 
shall minimize risks to life and property in areas of high geologic, flood, and fire hazard. Development should be 
prevented or limited in high hazard areas whenever possible. However, where development cannot be prevented 
or limited, land use density, building value, and occupancy should be kept at a minimum. There are identified 
coastal zones in Los Angeles, and the City has developed a local coastal plan to address them. Any mitigation 
project identified in this plan that intersects the mapped coastal zone will be consistent with the recommendations 
of the City’s coastal plan. 

TETRA TECH 



City of Los Angeles 2017 Local Hazard Mitigation Plan City of Los Angeles Profile 

4-46 

Governor’s Executive Order S-13-08 
Governor’s Executive Order S-13-08 enhances the state’s management of climate impacts from sea level rise, 
increased temperatures, shifting precipitation and adverse weather events. It required the following key actions: 

• Initiate California’s first statewide climate change adaptation strategy to assess expected climate change 
impacts, identify where California is most vulnerable, and recommend adaptation policies by early 2009. 
This effort will improve coordination within state government so that better planning can more effectively 
address climate impacts on human health, the environment, the state’s water supply and the economy. 

• Request that the National Academy of Science establish an expert panel to report on sea level rise impacts 
in California, to inform state planning and development efforts. 

• Issue interim guidance to state agencies for how to plan for sea level rise in designated coastal and 
floodplain areas for new projects. 

• Initiate a report on critical infrastructure projects vulnerable to sea level rise. 

Los Angeles Regional Water Quality Control Board 
The Los Angeles Regional Water Quality Control Board protects ground and surface water quality in the Los 
Angeles region. It is one of nine regional boards statewide under the California Environmental Protection Agency. 
The board conducts the following activities to protect ground and surface waters under its jurisdiction (California 
State Water Resources Control Board, 2015): 

• Address region-wide and specific water quality concerns through updates of the Water Quality Control 
Plan (Basin Plan) for the Los Angeles Region. 

• Prepare, monitor compliance with, and enforce waste discharge requirements. 
• Implement and enforce local stormwater control efforts. 
• Regulate cleanup of contaminated sites that have polluted groundwater or surface water or could do so. 
• Enforce water quality laws, regulations, and waste discharge requirements. 
• Coordinate with other public agencies and groups that are concerned with water quality. 
• Inform and involve the public on water quality issues. 

4.9.3 City of Los Angeles 
This section identifies locally sponsored programs, plans, and studies that can support or enhance the core 
capabilities of the City and the mitigation actions identified in this plan. Many were put in place by the City in 
response to the federal and state programs described in Sections 4.9.1 and 4.9.2. Each can be leveraged by the 
City to support or enhance the implementation of actions identified in Chapter 23 of this plan. These programs, 
plans and studies are to be considered in addition to the core capabilities identified in Section 4.9.4, and they are 
hereby integrated into this hazard mitigation plan by reference. Mitigation actions identified in the programs, 
plans and studies are considered to be fully integrated into this hazard mitigation plan by reference. 

General Plan 
The Los Angeles General Plan is a comprehensive set of purposes, policies and programs to guide the future form 
and development of the City. The plan is approved by the City Council and the Mayor and adopted by the 
Planning Commission. The General Plan is both a strategic and long-term document, broad in scope and specific 
in nature. It is implemented by decisions that direct the allocation of public resources and that shape private 
development, which affects the lives of the residents and business community. The General Plan is prepared and 
maintained by the Department of City Planning and must comply with the California General Planning Law. The 
law requires specific planning elements, including land use, circulation, housing, conservation, open space, noise, 
safety, and air quality. The City of Los Angeles’ General Plan consists of the following elements: 
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• Plan for a Healthy LA: A Health and Wellness Element of the General Plan, March 2015 
• The Citywide General Plan Framework: An Element of the General Plan, August 2001 
• Air Quality Element: An Element of the City of Los Angeles General Plan, November 1992 
• Conservation Element of the City of Los Angeles General Plan, September 2001 
• The Housing Element 2013 – 2021 of the City of Los Angeles General Plan, December 2013 
• Noise Element of the City of Los Angeles General Plan, February 1999 
• The Open Space Element of the City of Los Angeles General Plan, June 1973 
• Service Systems Element of the City of Los Angeles General Plan, Unknown Date 
• Safety Element of the City of Los Angeles General Plan, November 1996 
• Mobility Plan 2035, An Element of the General Plan, September 2016 (used to be Transportation Plan) 
• The Land Use Element of the General Plan, July 2003 (consisting of 35 community plans) 

The Safety Element addresses protection from unreasonable risks associated with natural disasters, including fire 
and rescue, stormwater and inundation, slope failure and subsidence, seismic events, and hazardous materials. The 
Safety Element includes the Emergency Operations Organization and other interagency coordination, the 
California State safety element requirements, and emergency response, disaster recovery and hazard mitigation. 

The Department of City Planning is reviewing all of the General Plan elements and establishing a suggested 
schedule for updating those plans that are still pending as well as developing a sequence for updating other 
existing elements. New laws, requirements, resources, and research that affect general planning include SB 375 
(sustainable communities strategies), SB 5 (flood management), SB 743 (vehicle miles traveled), SB 244 (island 
or fringe communities), AB 52 (tribal consultation), and AB 2140 (local hazard mitigation plans). 

Comprehensive Zoning Code 
The Zoning Code regulates all land, building, structures, and uses within the City of Los Angeles. Since 2013, the 
City has been in the process of creating a new zoning code for the 21st century. The original zoning regulations 
were developed in 1946 and had not been revised since then. A new initiative called, “Plan re:code LA” is the 
City’s latest effort to update the zoning code with an engaged community vision, policies and implementation 
strategies, alignment with various adopted plans, land use and zoning maps, and address the issues of unique 
neighborhoods with needs that differ by neighborhood. 

Los Angeles Municipal Code Chapter 1, Article 2, also known as the Comprehensive Zoning Plan of the City of 
Los Angeles, coordinates all City zoning regulations and provisions in order to regulate the location and use of 
buildings, structures and land. The goals of the Comprehensive Zoning Plan are to encourage the most appropriate 
use of land; to stabilize the value of property; to provide adequate open spaces; to prevent and fight fires; to 
prevent undue concentration of population; to lessen street congestion; to facilitate adequate provisions for 
transportation, water, sewerage, schools, parks and other public requirements; and to promote health, safety and 
the general welfare in accordance with the General Plan. It includes designation of zones that allow for 
floodplains and flood control facilities and presents design standards including those that deal with flood 
prevention and control. 

Multi-Hazard Related Activities of City Departments 
Several city departments perform activities and collect data related to hazard mitigation issues. The following is a 
summary of key city activities related to hazard and risk management: 

• Department of Public Works, Bureau of Engineering 

 Maintain FEMA Flood Insurance Rate Map data. 
 Maintain a map of hillside areas. 
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 Maintain records of drainage complaints. Complaints are investigated by staff engineers or 
maintenance crews. Complaints have been entered into a database and geo-coded for display on the 
GIS. 

 Maintain a list of known deficiencies. A project is identified to address each deficiency, so the 
deficiency list serves as a list of proposed projects. The projects can also be displayed on the GIS. 

 Assess infrastructure damage through field investigations after major storms. 
 Prepare geotechnical reports related to geologically unstable areas. 
 Maintain a database of FEMA Repetitive Loss Properties. 

• Department of Public Works 

 Assess infrastructure damage through field investigations after major hazard incidents. 
 Identify areas in need of frequent maintenance of the flood control system. 
 Provide post-disaster debris clearance. 

• Department of Building and Safety 

 Identify mud-prone and landslide areas throughout the City. 
 Track the number of building permits issued in flood risk areas. 
 Lead the Safety Assessment Program using volunteers and mutual aid building inspectors in safety 

evaluation of the built environment in the aftermath of a disaster. 

• Planning Department 

 Maintain demographic, building, land use and zoning data. 
 Provide hazard descriptions of fire and rescue, stormwater, inundation and other water action, slope 

failure and subsidence, seismic events, and hazardous materials and phases of disasters such as hazard 
mitigation, and multi-hazard emergency response and disaster recovery provided by the Safety 
Element of the General Plan. 

 Maintain tsunami maps, dam failure inundation maps and landslide hazard identification maps from 
the safety element of the General Plan (input from the State Division of Mines and Geology and the 
State Office of Emergency Services). 

 Assess City policy in maintaining open space and the effectiveness of regulatory and preventive 
standards in preventing flood damage. 

 Maintain list of natural and beneficial areas within the City (wetlands, riparian areas, sensitive areas, 
and habitat for rare or endangered species). 

• Emergency Management Department 

 Establish and maintain a comprehensive citywide planning, training/exercise and coordination effort 
for mitigation, preparedness, response and recovery for multi-hazard incidents. 

 Activate and operate the City Emergency Operations Center for coordination of all-hazards incidents. 
 Maintain emergency operations plans and associated hazard-specific and functional support annexes 

for the City to respond to events. 
 Chair a City Tsunami Task Force, with recommendations for community outreach, educational 

programs, and tsunami signage in hazard areas. 
 Provide disaster awareness and emergency preparedness information to the public. 
 Provide emergency public information regarding emergency alert and warning, notifications, 

evacuations, and sheltering for the public and City personnel. 

• Port of Los Angeles 
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9.2.4 Severity 
The USGS has created ground motion maps based on current information about fault zones. These maps show the 
PGA that has a certain probability (2 percent or 10 percent) of being exceeded in a 50-year period. The maps were 
most recently updated in 2014 with new seismic, geologic, and geodetic information on earthquake rates and 
ground shaking, representing the best currently available data. The 2014 map for California shows that for City of 
Los Angeles, the PGA with a 10-percent probability of exceedance in 50 years is 0.4g and 0.2g (see Figure 9-22). 

 
Oval is approximate location of City of Los Angeles 

Figure 9-22. PGA with 2-Percent Probability of Exceedance in 50 Years 
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9.2.5 Warning Time 
There is currently no reliable way to predict the day or month that an earthquake will occur at any given location. 
Research is being done with warning systems that use the low energy waves that precede major earthquakes. 
These potential warning systems give approximately 40 seconds notice that a major earthquake is about to occur. 
The warning time is very short but it could allow for someone to get under a desk, step away from a hazardous 
material they are working with, or shut down a computer system. 

9.3 SECONDARY IMPACTS 
Earthquakes can cause large and sometimes disastrous landslides and mudslides. River valleys are vulnerable to 
slope failure, often as a result of loss of cohesion in clay-rich soils. Soil liquefaction occurs when water-saturated 
sands, silts or gravelly soils are shaken so violently that the individual grains lose contact with one another and 
float freely in the water, turning the ground into a pudding-like liquid. Building and road foundations lose load-
bearing strength and may sink into what was previously solid ground. Unless properly secured, hazardous 
materials can be released, causing significant damage to the environment and people. Earthen dams and levees are 
highly susceptible to seismic events and the impacts of their eventual failures can be considered secondary risks 
for earthquakes. 

Earthquakes can also trigger tsunamis. Tsunamis significantly damage many locations beyond where the 
earthquake struck. Coastal communities near the earthquake epicenter that are also vulnerable to tsunamis could 
experience devastating impacts. Additionally, fires can result from gas lines or power lines that are broken or 
downed during the earthquake. It may be difficult to control a fire, particularly if the water lines feeding fire 
hydrants are also broken. 

9.4 EXPOSURE 

9.4.1 Population 
The entire population of the planning area is potentially exposed to direct and indirect impacts from earthquakes. 
Whether directly impacted or indirectly impacted, the entire population will have to deal with the consequences of 
earthquakes to some degree. Business interruption could keep people from working, road closures could isolate 
populations, and loss of functions of utilities could impact populations that suffered no direct damage from an 
event itself. 

9.4.2 Property 
According to assessor records, there are 746,352 buildings in the planning area, with a total replacement value of 
$767.9 billion. Since all structures in the planning area are susceptible to earthquake impacts to varying degrees, 
this total represents the property exposure to seismic events. Table 9-8 shows the exposure value breakdown by 
Area Planning Commission. 

9.4.3 Critical Facilities and Infrastructure 
All critical facilities in the planning area are exposed to the earthquake hazard. Table 4-5 lists the number of each 
type of facility in the planning area. Facilities holding hazardous materials are of particular concern because of 
possible isolation of neighborhoods surrounding them. Hazardous materials releases can occur during an 
earthquake from fixed facilities or transportation-related incidents. During an earthquake, structures storing these 
materials could rupture and leak into the surrounding area or an adjacent waterway, having a disastrous effect on 
the environment. Transportation corridors can be disrupted during an earthquake, leading to the release of 
materials to the surrounding environment. 
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Table 9-8. Earthquake Exposure by Area Planning Commission 
Area Planning Commission Total # of Buildings Total Building Value—Structure and Contents 
Central  84,429 $191,217,052,041 
East Los Angeles  72,052 $66,257,497,608 
Harbor  39,749 $40,999,775,796 
North Valley  151,060 $115,609,300,175 
South Los Angeles  112,787 $98,455,728,673 
South Valley  173,423 $145,505,548,380 
West Los Angeles  112,852 $109,858,703,574 
Total 746,352 $767,903,606,246 

9.4.4 Environment 
Secondary hazards associated with earthquakes will likely have damaging effects on the environment. 
Earthquake-induced landslides can significantly impact surrounding habitat. It is also possible for streams to be 
rerouted after an earthquake. This can change the water quality, possibly damaging habitat and feeding areas. 
There is a possibility of streams fed by groundwater drying up because of changes in underlying geology. 

9.5 VULNERABILITY 
Earthquake vulnerability data was generated using a Level 2 Hazus analysis. Once the location and size of a 
hypothetical earthquake are identified, Hazus estimates the intensity of the ground shaking, the number of 
buildings damaged, the number of casualties, the damage to transportation systems and utilities, the number of 
people displaced from their homes, and the estimated cost of repair and clean up. 

9.5.1 Population 
The degree of vulnerability of people exposed to the earthquake hazard is dependent on many factors, including 
the age and construction type of the structures they live in, the soil type their homes are constructed on, their 
proximity to fault location, etc. There are estimated to be 1,189,384 people in over 428,992 households living on 
soils with liquefaction potential in the planning area. This is about 77 percent of the total population. Three 
population groups are particularly vulnerable to earthquake hazards: 

• Population Below Poverty Level—An estimated 209,133 households in areas with liquefaction potential 
soils have household incomes less than $50,000 per year. This is about 49 percent of all households 
located on liquefaction potential soils. These households may lack the financial resources to improve their 
homes to prevent or mitigate earthquake damage. Economically disadvantaged residents are also less 
likely to have insurance to compensate for losses in earthquakes. 

• Population Over 65 Years Old—An estimated 123,376 residents in areas with liquefaction potential 
soils are over 65 years old. This is about 10 percent of all residents in these areas. This population group 
is vulnerable because they are more likely to need special medical attention, which may not be available 
due to isolation caused by earthquakes. Elderly residents also have more difficulty leaving their homes 
during earthquake events and could be stranded in dangerous situations. 

• Linguistically Isolated Populations—–Problems arise when there is an urgent need to inform non-
English speaking residents of an earthquake event. They are vulnerable because of difficulties in 
understanding hazard-related information from predominantly English-speaking media and government 
agencies. No estimates have been developed of the number of linguistically isolated persons living in 
areas with liquefaction potential soils. 

Impacts on persons and households in the planning area were estimated for the five scenario events through the 
Level 2 Hazus analysis. Table 9-9 summarizes the results. 
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Table 9-9. Estimated Earthquake Impact on Persons and Households 
Earthquake Scenario  Number of Displaced Households Number of Persons Requiring Short-Term Shelter 
Newport-Inglewood  50,064 34,315 
Palos Verde  13,015 9,193 
Puente Hills  116,329 92,303 
San Andreas  71,428 57,776 
Santa Monica  93,572 55,283 

9.5.2 Property 

Building Age 
Table 9-10 identifies significant milestones in building and seismic code requirements that directly affect the 
structural integrity of development. Using these time periods, the planning team used Hazus to identify the 
number of structures in the planning area by date of construction. 

Table 9-10. Age of Structures in Planning Area 

Time Period 

Number of Current 
Planning Area 

Structures Built in 
Period Significance of Time Frame 

Pre-1933 120,497 Before 1933, there were no explicit earthquake requirements in building codes. State law 
did not require local governments to have building officials or issue building permits.  

1933-1940 42,566 In 1940, the first strong motion recording was made. 
1941-1960 250,943 In 1960, the Structural Engineers Association of California published guidelines on 

recommended earthquake provisions. 
1961-1975 145,368 In 1975, significant improvements were made to lateral force requirements. 
1976-1994 127,211 In 1994, the Uniform Building Code was amended to include provisions for seismic safety. 
1994 – present 59,773 Seismic code is currently enforced. 
Total 746,358  
 

The number of structures does not reflect the number of total housing units, as many multi-family units and 
attached housing units are reported as one structure. Approximately 8 percent of the planning area’s structures 
were constructed after the Uniform Building Code was amended in 1994 to include seismic safety provisions. 
Approximately 16 percent were built before 1933 when there were no building permits, inspections, or seismic 
standards. 

Loss Potential 
Property losses were estimated through the Level 2 Hazus analysis for the five earthquake fault scenarios. 
Table 9-11 through Table 9-15 shows the results for damage to structures and damage to building contents. 

r 
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Table 9-11. Loss Estimates for Newport-Inglewood Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 

Area Planning Commission Structure Contents Total 
Replacement 

Value 
Central  $8,241,730,263 $1,920,045,166 $10,161,775,428 5.3% 
East Los Angeles  $1,305,221,209 $445,761,452 $1,750,982,661 2.6% 
Harbor  $1,749,599,309 $531,934,262 $2,281,533,571 5.6% 
North Valley  $867,454,730 $348,651,514 $1,216,106,244 1.1% 
South Los Angeles  $7,569,043,634 $1,863,552,074 $9,432,595,708 9.6% 
South Valley  $1,999,692,385 $636,853,477 $2,636,545,861 1.8% 
West Los Angeles  $6,648,152,056 $1,651,233,193 $8,299,385,249 7.6% 
Total $28,380,893,585 $7,398,031,139 $35,778,924,723 4.7% 

 

Table 9-12. Loss Estimates for Palos Verde Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 

Area Planning Commission Structure Contents Total 
Replacement 

Value 
Central  $1,964,015,648 $697,062,972 $2,661,078,620 1.4% 
East Los Angeles  $500,900,960 $213,829,877 $714,730,836 1.1% 
Harbor  $3,135,433,765 $960,807,399 $4,096,241,164 10.0% 
North Valley  $571,011,942 $249,616,280 $820,628,222 0.7% 
South Los Angeles  $1,290,293,580 $408,926,868 $1,699,220,448 1.7% 
South Valley  $1,177,185,021 $439,600,127 $1,616,785,148 1.1% 
West Los Angeles  $2,849,929,987 $779,747,585 $3,629,677,572 3.3% 
Total $11,488,770,903 $3,749,591,107 $15,238,362,010 2.0% 

 

Table 9-13. Loss Estimates for Puente Hills Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 

Area Planning Commission Structure Contents Total 
Replacement 

Value 
Central  $30,232,804,494 $7,858,974,294 $38,091,778,788 19.9% 
East Los Angeles  $10,319,509,533 $3,332,567,416 $13,652,076,949 20.6% 
Harbor  $399,610,119 $139,106,363 $538,716,483 1.3% 
North Valley  $1,503,231,885 $500,450,267 $2,003,682,153 1.7% 
South Los Angeles  $13,651,437,366 $3,934,772,239 $17,586,209,605 17.9% 
South Valley  $2,326,598,180 $675,458,539 $3,002,056,719 2.1% 
West Los Angeles  $3,041,456,855 $784,733,477 $3,826,190,332 3.5% 
Total $61,474,648,432 $17,226,062,595 $78,700,711,027 10.2% 
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Table 9-14. Loss Estimates for San Andreas Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 
Area Planning Commission Structure Contents Total Replacement Value 
Central  $9,333,230,996 $1,900,962,563 $11,234,193,560 5.9% 
East Los Angeles  $3,737,577,115 $1,029,274,178 $4,766,851,293 7.2% 
Harbor  $556,079,154 $158,953,374 $715,032,528 1.7% 
North Valley  $9,511,961,668 $3,300,449,662 $12,812,411,330 11.1% 
South Los Angeles  $8,315,518,426 $2,268,565,184 $10,584,083,611 10.8% 
South Valley  $7,524,900,766 $2,045,858,489 $9,570,759,256 6.6% 
West Los Angeles  $1,420,912,516 $257,007,998 $1,677,920,514 1.5% 
Total $40,400,180,642 $10,961,071,449 $51,361,252,091 6.7% 
 

Table 9-15. Loss Estimates for Santa Monica Fault Scenario 
 Estimated Loss Associated with Earthquake % of Total 
Area Planning Commission Structure Contents Total Replacement Value 
Central  $13,967,469,958 $3,164,742,973 $17,132,212,930 9.0% 
East Los Angeles  $2,660,404,526 $812,956,065 $3,473,360,591 5.2% 
Harbor  $128,768,156 $63,755,338 $192,523,494 0.5% 
North Valley  $2,419,071,907 $784,598,527 $3,203,670,434 2.8% 
South Los Angeles  $2,728,171,717 $659,059,936 $3,387,231,653 3.4% 
South Valley  $8,674,190,206 $2,303,452,116 $10,977,642,322 7.5% 
West Los Angeles  $8,811,852,451 $2,234,256,872 $11,046,109,324 10.1% 
Total $39,389,928,921 $10,022,821,827 $49,412,750,748 6.4% 
 

A summary of the property-related loss results is as follows: 

• For the Newport-Inglewood Fault Scenario, the estimated damage potential is $35.8 billion, or 
4.66 percent of the total replacement value for the planning area. 

• For the Palos Verde Fault Scenario, the estimated damage potential is $15.3 billion, or 1.98 percent of the 
total replacement value for the planning area. 

• For the Puente Hills Fault Scenario, the estimated damage potential is $78.7 billion, or 10.25 percent of 
the total replacement value for the planning area. 

• For the San Andreas Fault Scenario, the estimated damage potential is $51.4 billion, or 6.69 percent of the 
total replacement value for the planning area. 

• For the Santa Monica Fault Scenario, the estimated damage potential is $49.4 billion, or 6.43 percent of 
the total replacement value for the planning area. 

The Hazus analysis also estimated the amount of earthquake-caused debris in the planning area for the five 
scenario events, as summarized in Table 9-16. 

Table 9-16. Estimated Earthquake-Caused Debris 
 Debris to Be Removed (tons) 
Newport-Inglewood  12,233 
Palos Verde  3,941 
Puente Hills  28,158 
San Andreas  21,037 
Santa Monica  16,181 
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9.5.3 Critical Facilities and Infrastructure 

Level of Damage 
Hazus classifies the vulnerability of critical facilities to earthquake as no damage, slight damage, moderate 
damage, extensive damage, or complete damage. The model was used to assign a category to each critical facility 
in the planning area for the five earthquake fault scenarios. Table 9-17 through Table 9-21 summarize the results. 

Time to Return to Functionality 
Hazus estimates the time to restore critical facilities to fully functional use. Results are presented as probability of 
being functional at specified time increments: 1, 3, 7, 14, 30 and 90 days after the event. For example, Hazus may 
estimate that a facility has 5 percent chance of being fully functional at Day 3, and a 95-percent chance of being 
fully functional at Day 90. The analysis of critical facilities in the planning area was performed for the five 
scenario events assessed. Table 9-22 and Table 9-26 summarize the results. 

9.5.4 Environment 
The environment vulnerable to earthquake hazard is the same as the environment exposed to the hazard. 

 

Table 9-17. Estimated Number of Critical Facilities Damaged, by Damage Level—Newport/Inglewood Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 3 11 6 0 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 3 4 1 1 0 
Fire 73 18 28 15 12 0 
Medical 33 29 4 0 0 0 
Police 17 3 6 4 4 0 
Schools 847 447 97 190 113 0 
Critical Infrastructure—Transportation 
Airports 2 2 0 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 5 8 6 0 0 
Light Rail 29 4 21 4 0 0 
Port / Harbor 20 6 13 1 0 0 
Railroads 7 6 1 0 0 0 
Critical Infrastructure—Utilities 
Communications 28 1 1 19 5 2 
Electric Power 9 2 4 3 0 0 
Hazardous Materials 294 77 124 61 32 0 
Petroleum & Natural Gas 58 7 19 22 10 0 
Potable Water 31 11 7 9 4 0 
Waste Water 85 7 48 22 8 0 
Overall 2,422 1,472 396 363 189 2 

 

1 1 1 
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Table 9-18. Estimated Number of Critical Facilities Damaged, by Damage Level—Palos Verdes Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 12 7 1 0 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 3 4 1 1 0 
Fire 73 55 11 2 5 0 
Medical 33 33 0 0 0 0 
Police 17 15 2 0 0 0 
Schools 847 748 49 25 25 0 
Critical Infrastructure—Transportation 
Airports 2 2 0 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 17 2 0 0 0 
Light Rail 29 24 0 5 0 0 
Port / Harbor 20 0 0 20 0 0 
Railroads 7 7 0 0 0 0 
Critical Infrastructure—Utilities 
Communications 28 8 10 7 3 0 
Electric Power 9 5 0 1 2 1 
Hazardous Materials 294 220 38 25 11 0 
Petroleum & Natural Gas 58 16 2 11 28 1 
Potable Water 31 17 6 5 3 0 
Waste Water 85 18 12 36 19 0 
Overall 2,422 2041 143 139 97 2 
 

~ ... + 
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Table 9-19. Estimated Number of Critical Facilities Damaged, by Damage Level—Puente Hills Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 4 3 6 7 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 2 3 3 1 0 
Fire 73 16 13 13 27 4 
Medical 33 15 12 6 0 0 
Police 17 2 2 3 9 1 
Schools 847 311 88 113 334 1 
Critical Infrastructure—Transportation 
Airports 2 1 1 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 3 8 6 2 0 
Light Rail 29 5 3 15 6 0 
Port / Harbor 20 19 1 0 0 0 
Railroads 7 3 2 1 1 0 
Critical Infrastructure—Utilities 
Communications 28 1 2 9 4 12 
Electric Power 9 1 6 1 0 1 
Hazardous Materials 294 79 69 33 113 0 
Petroleum & Natural Gas 58 25 24 1 8 0 
Potable Water 31 11 7 5 8 0 
Waste Water 85 32 40 5 8 0 
Overall 2,422 1371 284 220 528 19 
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Table 9-20. Estimated Number of Critical Facilities Damaged, by Damage Level—San Andreas Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 6 6 7 1 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 4 1 2 2 0 
Fire 73 22 14 23 5 9 
Medical 33 33 0 0 0 0 
Police 17 2 3 8 3 1 
Schools 847 363 142 166 153 23 
Critical Infrastructure—Transportation 
Airports 2 1 1 0 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 1 8 8 2 0 
Light Rail 29 8 9 12 0 0 
Port / Harbor 20 19 1 0 0 0 
Railroads 7 0 4 2 1 0 
Critical Infrastructure—Utilities 
Communications 28 3 1 2 20 2 
Electric Power 9 1 3 1 3 1 
Hazardous Materials 294 1 2 86 174 31 
Petroleum & Natural Gas 58 37 11 6 3 1 
Potable Water 31 14 3 9 3 2 
Waste Water 85 57 10 15 3 0 
Overall 2,422 1413 219 347 373 70 
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Table 9-21. Estimated Number of Critical Facilities Damaged, by Damage Level—Santa Monica Scenario 

 # of Critical 
Number of Buildings with 50% or Greater Probability of Achieving 

Damage Level 
Category Facilities None Slight Moderate Extensive Complete 
Critical Operating Facilities 20 4 5 11 0 0 
Critical Response Facilities 
Evacuation Centers / Debris Removal 9 3 3 3 0 0 
Fire 73 10 22 13 28 0 
Medical 33 19 14 0 0 0 
Police 17 1 5 6 5 0 
Schools 847 257 205 209 176 0 
Critical Infrastructure—Transportation 
Airports 2 0 1 1 0 0 
Bridges 841 841 0 0 0 0 
Bus Systems 19 4 9 6 0 0 
Light Rail 29 8 13 8 0 0 
Port / Harbor 20 20 0 0 0 0 
Railroads 7 3 4 0 0 0 
Critical Infrastructure—Utilities 
Communications 28 4 0 15 6 3 
Electric Power 9 3 1 3 2 0 
Hazardous Materials 294 68 113 69 44 0 
Petroleum & Natural Gas 58 32 11 11 4 0 
Potable Water 31 11 7 3 9 1 
Waste Water 85 21 15 15 28 6 
Overall 2,422 1309 428 373 302 10 

~ ... + 

TETRA TECH 



City of Los Angeles 2017 Local Hazard Mitigation Plan Earthquake 

9-40 

Table 9-22. Functionality of Critical Facilities—Newport/Inglewood Scenario 

 Probability of Being Fully Functional (%) 
Category at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90 
Critical Operating Facilities 32.9 33.7 66.5 67.4 94.8 95.9 
Critical Response Facilities             
Evacuation Centers / Debris Removal 36.0 37.5 66.5 66.6 87.6 96.2 
Fire 32.5 32.9 51.8 52.3 80.7 88.4 
Medical 71.0 71.5 93.4 94.0 98.0 98.2 
Police 28.3 28.8 47.4 47.9 78.3 87.0 
Schools 47.0 47.4 62.0 62.4 84.0 90.2 
Critical Infrastructure—Transportation             
Airports 79.7 81.8 82.7 83.1 84.1 88.6 
Bridges 94.3 96.1 97.3 97.5 97.7 98.6 
Bus Systems 76.4 87.8 91.8 92.1 92.8 95.7 
Light Rail 80.9 92.1 95.9 96.1 96.4 97.8 
Port / Harbor 86.4 92.6 94.8 94.9 95.2 96.4 
Railroads 96.2 98.1 98.8 98.8 98.8 99.2 
Critical Infrastructure—Utilities             
Communications 50.4 71.7 78.4 87.6 93.2 98.7 
Electric Power 44.9 69.6 89.9 96.1 97.8 99.9 
Hazardous Materials 32.5 33.5 54.3 54.4 85.3 96.2 
Petroleum & Natural Gas 42.7 54.8 64.5 77.8 88.4 98.2 
Potable Water 56.2 74.7 83.0 85.6 89.8 97.5 
Waste Water 40.7 66.8 81.5 83.4 89.0 98.4 
Overall 57.2 65.1 77.8 79.9 90.7 95.6 
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Table 9-23. Functionality of Critical Facilities—Palos Verdes Scenario 

 Probability of Being Fully Functional (%) 
Category at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90 
Critical Operating Facilities 58.5 59.1 85.6 86.3 97.0 98.1 
Critical Response Facilities             
Evacuation Centers / Debris Removal 65.6 66.7 87.7 87.8 97.7 98.7 
Fire 61.9 62.3 79.4 79.9 93.2 95.6 
Medical 90.9 91.1 98.8 98.9 99.2 99.2 
Police 68.4 68.8 87.2 87.7 98.5 98.9 
Schools 76.5 76.8 88.0 88.3 95.9 97.3 
Critical Infrastructure—Transportation             
Airports 88.4 89.0 89.3 89.5 89.9 92.1 
Bridges 98.8 99.3 99.5 99.6 99.6 99.7 
Bus Systems 96.2 97.6 98.2 98.2 98.3 98.7 
Light Rail 89.2 94.7 96.5 96.7 96.9 98.1 
Port / Harbor 45.4 73.1 82.6 83.2 84.7 91.0 
Railroads 99.4 99.7 99.8 99.8 99.8 99.8 
Critical Infrastructure—Utilities             
Communications 71.5 87.4 90.7 94.9 97.4 99.5 
Electric Power 50.8 64.5 79.5 89.4 94.0 99.9 
Hazardous Materials 57.5 58.5 78.4 78.4 95.0 98.7 
Petroleum & Natural Gas 39.0 46.7 54.4 65.5 77.5 95.7 
Potable Water 68.7 82.0 88.1 90.3 93.6 98.3 
Waste Water 31.5 55.4 71.9 75.0 84.4 97.8 
Overall 69.9 76.2 86.4 88.3 94.0 97.6 
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Table 9-26. Functionality of Critical Facilities—Santa Monica Scenario 

 Probability of Being Fully Functional (%) 
Category at Day 1 at Day 3 at Day 7 at Day 14 at Day 30 at Day 90 
Critical Operating Facilities 23.7 24.3 50.8 51.5 89.7 93.0 
Critical Response Facilities             
Evacuation Centers / Debris Removal 34.2 35.2 55.8 55.9 87.4 96.5 
Fire 21.8 22.1 36.2 36.6 63.6 76.4 
Medical 52.7 53.6 88.2 89.1 96.6 96.8 
Police 16.3 16.7 33.0 33.4 67.6 79.7 
Schools 33.6 34.0 49.6 50.0 76.4 85.2 
Critical Infrastructure—Transportation             
Airports 54.6 69.8 75.1 75.6 76.7 82.1 
Bridges 92.2 93.9 94.7 94.8 95.0 96.3 
Bus Systems 70.6 84.9 89.9 90.2 91.1 94.8 
Light Rail 75.7 89.8 94.6 94.8 95.4 97.7 
Port / Harbor 99.9 99.9 99.9 99.9 99.9 99.9 
Railroads 84.0 94.2 97.6 97.6 97.8 98.4 
Critical Infrastructure—Utilities             
Communications 43.8 61.8 70.2 82.6 90.2 98.2 
Electric Power 48.2 67.5 87.3 96.2 98.0 99.9 
Hazardous Materials 31.8 32.8 51.7 51.8 82.9 96.0 
Petroleum & Natural Gas 70.8 79.2 84.0 90.2 95.2 99.3 
Potable Water 51.7 68.3 76.7 80.9 87.9 96.6 
Waste Water 37.1 53.8 66.4 70.1 81.9 97.7 
Overall 52.4 60.1 72.3 74.5 87.4 93.6 

9.6 FUTURE TRENDS IN DEVELOPMENT 
The City of Los Angeles will strictly enforce all seismic building codes and design standards to prevent loss of 
life and property from earthquakes. Public education, cooperation with the development community, and 
individual preparedness are essential. 

The City has a General Plan with policies directing land use and dealing with issues of geologic and seismic 
safety. This plan provides the capability to protect future development from the impacts of earthquakes. 
Deficiencies identified by development reviews can be identified as mitigation actions to increase the capability to 
deal with future trends in development. 

Since all of the planning area is located within earthquake hazard zones, all future development will, to some 
extent, be exposed to the earthquake hazard. 

9.7 SCENARIO 
With the abundance of fault exposure in southern California, the potential scenarios for earthquake activity are 
many. An earthquake does not have to occur within the planning area to have a significant impact on the people, 
property and economy of the planning area. 

Any seismic activity of 6.0 or greater on faults within the planning area would have significant impacts 
throughout the planning area. Potential warning systems could give approximately 40 seconds notice that a major 
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earthquake is about to occur. This would not provide adequate time for preparation. Earthquakes of this 
magnitude or higher would lead to massive structural failure of property on NEHRP C, D, E, and F soils. Levees 
and revetments built on these poor soils would likely fail, representing a loss of critical infrastructure. These 
events could cause secondary impacts, including landslides and mudslides that would further damage structures. 
River valley hydraulic-fill sediment areas are also vulnerable to slope failure, often as a result of loss of cohesion 
in clay-rich soils. Soil liquefaction would occur in water-saturated sands, silts or gravelly soils. 

9.8 ISSUES 
Important issues associated with an earthquake include the following: 

• More than 74 percent of the planning area’s building stock was built prior to 1975, when seismic 
provisions became uniformly applied through building code applications. 

• Based on the modeling of critical facility performance performed for this plan, a high number of facilities 
in the planning area are expected to have complete or extensive damage from scenario events. These 
facilities are prime targets for structural retrofits. 

• Critical facility owner should be encouraged to create or enhance continuity of operations plans using the 
information on risk and vulnerability contained in this plan. 

• Geotechnical standards should be established that take into account the probable impacts from 
earthquakes in the design and construction of new or enhanced facilities. 

• There are a large number of earthen dams within the planning area. Dam failure warning and evacuation 
plans and procedures should be reviewed and updated to reflect the dams’ risk potential associated with 
earthquake activity in the region. 

• Earthquakes could trigger other natural hazard events such as dam failures and landslides, which could 
severely impact the planning area. 

• A worst-case scenario would be the occurrence of a large seismic event during a flood or high-water 
event. Levee failures would happen at multiple locations, increasing the impacts of the individual events. 
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