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RESOLUTION, AS RECOMMENDED BY THE CITY PLANNING 
COMMISSION, ADOPTING THE 2016-2021 OAKLAND LOCAL HAZARD 
MITIGATION PLAN AS AN AMENDMENT TO THE SAFETY ELEMENT 
OF THE OAKLAND GENERAL PLAN 

WHEREAS, the City of Oakland prepares for disasters with the understanding that 
disasters do not recognize city, county, or special district boundaries; and 

WHEREAS, the City of Oakland seeks to maintain and enhance both a disaster-
resistant city and promote resilience, by reducing the potential loss of life, property damage, 
and environmental degradation from natural disasters, while accelerating economic recovery 
from those disasters; and 

WHEREAS, the City of Oakland is subject to various earthquake-related 
hazards, such as ground shaking, liquefaction, landslides, fault surface rupture, and 
tsunamis; and 

WHEREAS, the City of Oakland is subject to various weather-related hazards, 
including wildfires, floods, and landslides; and 

WHEREAS, the City of Oakland anticipates the effects from climate change 
will include extreme weather, with greater frequency, and sea-level rise; 

WHEREAS, the City of Oakland is committed to increasing the disaster resistance 
and resiliency of the infrastructure, health, housing, economy, government services, 
education, environment, and land use systems in the City of Oakland; and 

WHEREAS, the federal Disaster Mitigation Act of 2000 requires all cities, 
counties, and special districts to have adopted a Local Hazard Mitigation Plan to receive 
pre- and post-disaster mitigation funding from the Federal Emergency Management Agency 
(FEMA); and 



WHEREAS, the City of Oakland has prepared a 2016-2021 Local Hazard 
Mitigation Plan ("LHMP", incorporated by reference as Exhibit A to this Resolution), 
which analyzes the risks from natural and human-caused hazards, such as earthquake, 
landslide, flooding, and potential sea level scenarios, and which proposes mitigation 
measures to address and reduce the effects from the identified risks that the City is either 
currently performing, or will perform in the next five years if funding is secured; and 

WHEREAS, the City of Oakland held four public workshops to review the natural and 
human-caused hazards identified in the LHMP, and allowed the public to comment on the 
mitigation measures proposed by the City and the Port of Oakland; the workshops were held in 
the Oakland Hills, East Oakland, North Oakland and West Oakland; and 

WHEREAS, California State law requires that the City of Oakland adopt a General 
Plan Amendment to make the LHMP an "implementation appendix" to the Safety Element of 
the Oakland General Plan; and 

WHEREAS, the Safety Element of the City of Oakland General Plan, known as "Protect 
Oakland," was adopted onNovember 16,2004 by Council ResolutionNo. 78915 C.M.S., remains a 
current and accurate statement of the City's goals, policies and actions towards mitigating safety 
hazards, and was intended to serve as the foundation for Oakland's Local Hazard Mitigation Plans; 
and 

WHEREAS, on May 4, 2016, the City Planning Commission held a duly noticed public 
hearing to consider the LHMP, and recommended its adoption by the City Council as an 
amendment to the Safety Element of the Oakland General Plan; and 

WHEREAS, this Resolution will amend the Safety Element of the Oakland General 
Plan so that it will incorporate the most recent LHMP as Appendix F to the Safety Element, 
thereby making Oakland eligible for a higher percentage of disaster assistance funds in 
accordance with California Government Code sections 65302.6 and 8685.9; and 

WHEREAS, the City Council finds this action exempt from the California Environmental 
Quality Act (CEQA), pursuant to CEQA Guidelines sections 15183 (projects consistent with a 
community plan, general plan, or zoning); 15262 (feasibility and planning studies); 15306 (information 
collection), and 15061(b)(3) (general rule), each as a separate and independent basis; and 

WHEREAS, in accordance with California Government Code section 65358, the City 
Council hereby finds and determines that it is in the public interest to amend the Safety Element 
of the Oakland General Plan as specified in this Resolution; now, therefore, be it 

RESOLVED: That the City of Oakland commits to continuing to take those 
mitigation measures, and initiating further actions as appropriate, which are identified 
in the City of Oakland LHMP; and be it 

2 



FURTHER RESOLVED: That the City Council directs the Fire Department's 
Emergency Management Services Division and the Bureau of Planning and Building to make 
revisions to the LHMP following the adoption of this Resolution, without returning to Council, if 
FEMA communicates to the City that revisions are necessary to the LHMP which will retain 
Oakland's eligibility for hazard mitigation grant funding; with the proviso that City staff will 
return to Council with proposed changes to, or additions of any mitigation measure of the 
LHMP; and be it 

FURTHER RESOLVED: That the City of Oakland adopts the LHMP, attached hereto 
as Exhibit A, as the Implementation Appendix to the Safety Element of the Oakland General 
Plan; and be it 

FURTHER RESOLVED: That the City of Oakland approves the General Plan 
Amendment (# GP 16001), which: 1) makes the City's adopted LHMP (attached as Exhibit A to 
this Resolution) an "Appendix F" to the Safety Element of the Oakland General Plan; and 2) 
revises sections of the Safety Element as follows (additions are shown in double underline and 
deletions are shown as strilcethrough): 

Beginning at Section 1.2 of the Safety Element (p. 7), after the last sentence of "Implementing 
the Safety element," make the following revisions to the text adopted in 2012: 

"1.2. The City will adopt and implement the strategies in a Local Hazard Mitigation Plan, 
which reduce the impacts of natural and man made human-caused disasters, under the 
requirements of the Federal Disaster Mitigation Act of 2000. On March 20.2012 June 7. 2016. 
the City Council adopted the Oakland Local Hazard Mitigation Plan, which serves as an 
"implementation appendix" to the Safety Element of the Oakland General Plan (and is included 
in the Safety Element as Appendix F). Specifically, the 360 strategies the mitigation measures 
in the adopted Local Hazard Mitigation Plan are a set of actions the City is taking, or is 
considering taking, to reduce the risks of disasters on Oakland residents, businesses and 
essential government services. The Fire Department's Office of Emergency Management 
Services Division will be the lead City agency responsible for evaluating the Plan on a regular 
basis, as necessary, to comply with federal and state laws, and for preparing future editions of 
the Local Hazard Mitigation Plan." 

In Section 2.4 Policy Statements, of the Safety Element (p. 19), revise two Actions as follows: 

"Action PS-1.2.1 To comply with federal and state law, follow, update, and adopt the 
Oakland Local Hazard Mitigation Plan. (OFD Office of Emergency Management 
Services Division, in partnership with the Department Bureau of Planning-and Building and 
Neighborhood Preservation and Oakland Public Works'). 
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"Action PS-1.2.2 City staff will study the occurrence, and damage from, windstorms to the 
residents and businesses of Oakland. If windstorms are found to be a significant environmental 
hazard, then staff will include strategies to mitigate windstorms in the next update of the 
Oakland Local Hazard Mitigation Plan. (OFD Office of Emergency Management Services 
Division)". 

IN COUNCIL, OAKLAND, CALIFORNIA, 

PASSED BY THE FOLLOWING VOTE: 

AYES - BROOKS, CAMPBELL WASHINGTON, GALLO, GUILLEN, KALB, KAPLAN, REID, AND PRESIDENT 
GIBSON MCELHANEY *-4 

JUN 07 2011 

NOES-

ABSENT-

ABSTENTION 4 
LaTonda Simmons 

City Clerk arid Clerk of the Council 
of the City of Oakland, California 
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Executive Summary 
The City of Oakland's 2016-2021 Local Hazard Mitigation Plan (2016-2021 LHMP) is intended to 
assess the risks to the City and to the people of Oakland, from natural and human-caused 
hazards. The Plan reviews risks from hazards, identifies mitigation measures to reduce those 
risks, and presents an implementation program for the next five years. The 2016-2021 LHMP 
functions as an appendix to the 2004 Safety Element of the Oakland General Plan, is an update 
to the 2010-2015 Local Hazard Mitigation Plan, and compliments the City's ongoing disaster, 
emergency, and resilience planning efforts. 

For the City of Oakland to become more resilient and disaster-safe, the 2016-2021 LHMP 
provides a direction for reducing the potential for loss of life, property damage, and 
environmental degradation from natural disasters, while accelerating economic recovery from 
those disasters. Earthquakes, Liquefaction, Wildfire, Floods, Tsunami, Extreme Heat, Drought, 
Inundation from Sea-level rise, and hazardous materials release were each studied for their 
potential effects in Oakland. 

The 2016-2021 LHMP has four main goals: 

1. Protect the health and safety of Oakland residents and others in the city by minimizing 
potential loss of life and injury caused by safety hazards. 

2. Safeguard Oakland's economic welfare by reducing potential property loss, damage to 
infrastructure, and social and economic dislocation and disruption resulting from safety 
hazards. Assist Oakland residents to recover quickly from adversity, and stay "rooted" in 
the City. 

3. Preserve Oakland's environmental quality by minimizing potential damage to natural 
resources from safety hazards. Improve public infrastructure to increase environmental 
and health benefits from the City's air, soil and water. 

4. Ensure the Downtown Specific Plan (expected adoption in 2017/18) and all future 
Specific Plans and Oakland General Plan updates include recognition of projected sea 
level rise and other natural hazards; and also include policies and goals that encourage 
future development projects to adapt to the predicted effects of climate change. 

The Hazard Mitigation Planning process allowed City staff to engage Oakland residents at four 
community meetings, and through an online survey, to hear their concerns and priorities for 
reducing the risks from known hazards. The City convened a group of internal City staff in 
various departments, as well as outside agencies and districts, to update the risk profiles, and 
to prioritize mitigation measures. 

For this 2016-2021 Local Hazard Mitigation Plan, the Port of Oakland has included its hazard 
mitigation projects and proposals, which address known risks to the Port's Airport and 
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Maritime operations from Earthquakes, Liquefaction and flooding, as well as from projected 
sea-level rise. 

With the adoption of the 2016-2021 LHMP, the City will continue to comply with the federal 
Disaster Mitigation Act of 2000, and remain eligible for pre- and post-disaster grants and other 
benefits. 

Oakland's Hazards and Risks 

The City of Oakland is susceptible to many types of natural and human-caused hazards. 

Earthquakes are the most pervasive hazard because they are impossible to predict and are 
associated with other hazards such as liquefaction and fires. There is a 70% chance of an 
earthquake of magnitude 6.7 striking the San Francisco region in the next 30 years, according 
the United States Geological Survey1 and the Hayward Fault transverses the City, at the base of 
the Oakland Hills. A major earthquake on the Hayward fault would cause significant damage; in 
Oakland; shaking from the Hayward fault could be 3-10 times stronger than the shaking 
experienced in the 1989 Loma Prieta earthquake. Soft story apartment buildings are particularly 
at risk in the City, and over 22,000 apartment units are in such buildings in Oakland2. Four 
different hazards can result from earthquakes: 

Fault rupture or displacement is a sudden shifting of the ground along the trace of an 
earthquake fault; 

Ground shaking is the movement of the ground caused by the passage of seismic waves 
through the earth's outer crust during an earthquake; 

Liquefaction happens during an earthquake when the ground shakes and the soil 
transforms into a fluid state which can damage the structural foundations of buildings. 
In Oakland, 17,400 acres are in areas of moderate, high, or very high liquefaction 
susceptibility, primarily at the waterfront, and into some of the flatland neighborhoods. 

Landsliding is the rapid down-slope movement of soil, rock and rock debris, and can be 
triggered by both an earthquake and by heavy rains. 2,600 acres are at risk from 
landslides. 

Flooding is the inundation of normally dry land as a result of a rise in the level of surface waters 
or the rapid accumulation of storm-water runoff; it becomes a hazard when the flow of water 

1 Field, E.H., and 2014 Working Group on California Earthquake Probabilities, 2015, UCERF3: A new earthquake 
forecast for California's complex fault system: U.S. Geological Survey 2015-3009, 6 p., 
http://dx.doi.org/10.3133/fs20153009. 
2 City of Oakland, Preliminary Resilience Assessment, (2016), pg. 21 
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has the potential to damage property and threaten human life or health. There are four hazards 
from flooding studied in the Plan: 

Excessive stormwater runoff from heavy rain happens in Oakland during winter storms. 

Tsunamis. Often incorrectly referred to as tidal waves, tsunamis are waves caused by 
an underwater earthquake, landslide or volcanic eruption. 

Seiches. A poorly understood phenomenon, seiches are waves in an enclosed or semi-
enclosed body of water such as a lake, reservoir or harbor. 

Dam failure and inundation: there are 13 active dams and reservoirs that, in case of 
failure, would cause flooding in Oakland. 

Sea-level rise: Oakland is projected to experience 36 - 66 inches of sea level rise by the year 
2100, which, without action, could substantially impact coastal areas: low lying coastal 
residences, the Port, the former Oakland Army Base, the Oakland Alameda County Coliseum 
complex, Oakland International Airport, and 1-880 are most at risk. 

Wildfire are hazards in the Oakland Hills, due to steep and rugged topography, dense and 
unmanaged vegetation (especially woods and brush), accessibility to human activities, exposure 
to wind and sun, drought conditions, and the presence of above-ground utility lines. 11,000 
acres in the Hills are subject to high wildfire risk. 

Drought: California has been experiencing a drought since 2012, which has required significant 
conservation approaches. The year 2015 surpassed the year 1977 as the driest year on record in 
California. During drought, Oakland experiences higher water prices, decreased cooling options 
during extreme heat days, loss of shade trees and plants and open space values, and higher risk 
of wildfire. 

Extreme heat are periods of summertime weather that are substantially hotter and/or more 
humid than typical for a given location at that time of year. Extreme heat conditions can result 
in heat stroke, heat exhaustion and cardiovascular stress and there are greater risks for the 
elderly and children. There are 28 extreme heat days predicted for the year 2017. 

"Hazardous Materials" describes a large number of gaseous, liquid and solid substances which 
are toxic, flammable, corrosive, reactive, infectious or explosive. These properties of hazardous 
materials make their potential release into the environment and the negative impact on human 
health from such a release is the subject of governmental regulation and community awareness 
and activism. Risks come from these materials being transported on the railroad, roadway and 
seaport networks; through pipelines; and from the businesses and facilities that generate, use, 
store or dispose of hazardous materials. 
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The 2016-2021 LHMP provides an assessment of these hazards and mitigation strategies to 
reduce negative impacts to protect human life and property. Damage from hazards can be 
reduced through careful planning, program implementation and infrastructure improvements. 
The Plan is a guide for implementing these selected strategies over the next five years. 

Mitigation Strategies 

The City commits to either implement or seek funding for each of the 21 hazard mitigation 
measures listed in Table 18 (see Section 6.4.2 for details). Port of Oakland mitigation measures 
are also included. 

I. Building and Facilities 

1. Safer Housing for Oakland: Soft Story Apartment Retrofit Program 
2. Earthquake Safe Homes Program 

II. Infrastructure 

3. Green Infrastructure Planning 
4. "Detain the Rain" - Stormwater detention on private property 
5. City of Oakland, Stormwater infrastructure improvements 
6. Review and Collaborate with BCDC on Adapting to Rising Tides mitigation strategies 

III. Fire Prevention 

7. Wildfire Prevention Assessment District (WPAD) re-authorization 
8. Defensible Space Vegetation Program to reduce Wildfire hazards 
9. Amend Oakland Planning Code to adopt a "Fire-safe Combining Zone" for future 

construction 

IV. Emergency Planning and preparations 

10. Reliable Water Supply during Fires 
11. Continuity of Operations Emergency Planning 
12. Emergency Notification Systems 
13. Implement Energy Assurance Plan 
14. Assessment and retrofits of Critical Facilities and Infrastructure 

V. Port of Oakland - Airport and Maritime Mitigations 

15. Oakland International Airport, Old Earhart Road Floodwall Improvements 
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16. Oakland International Airport Perimeter Dike 
17. Maritime Terminal Study on Liquefaction Potential 
18. Middle Harbor Shoreline Park Dike repair 
19. Maritime Intelligent Transportation System (ITS) 
20. Maritime Area Seismic Monitors 
21. Sea Level Rise Vulnerability and Assessment Improvement Plan 

Implementation 

To ensure that the mitigation strategies in the 2016-2021 LHMP are implemented as 
envisioned, and to review new hazards data as it becomes available, the City Administrator's 
office and the Oakland Fire Department Emergency Management Services Division will monitor 
the mitigation measures, and will annually review the Local Hazard Mitigation Plan, in 
partnership with staff from the Planning and Building Department. The Local Hazard Mitigation 
Plan will be reviewed and revised comprehensively every five years. 
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1. Introduction 
The City of Oakland's 2016-2021 Local Hazard Mitigation Plan (2016-2021 LHMP) is intended to 
assess the risks to assets in the City and to the people of Oakland, from natural and human-
caused hazards. The Plan reviews risks from hazards, identifies mitigation measures to reduce 
those risks, and presents an implementation program for the next five years. The Hazard 
Mitigation Plan functions as an appendix to the Safety Element of the Oakland General Plan, 
and a compliment to the City's ongoing disaster, emergency, and resilience planning. 

1.1 Background 
Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk to 
human life and property from hazards. Hazard mitigation is most effective when a long-term 
plan is developed before a disaster occurs. A hazard mitigation plan identifies the hazards a 
community or region faces, assesses their vulnerability to the hazards and identifies specific 
actions that can be taken to reduce the risk from the hazards. 

This 2016-2021 City of Oakland Local Hazard Mitigation Plan assesses the risks to Oakland from 
a number of natural and human-caused hazards, and describes those actions that the City is 
taking, or will take to reduce or mitigate the effects from those hazards. The Hazard Mitigation 
Plan functions as an appendix to the Safety Element of the Oakland General Plan. 

As noted by the California Office of Emergency Services (CalOES) in the most recent State Multi-
Hazard Mitigation Plan: 

The term "natural disaster" refers to destructive events involving natural forces such as 
droughts, earthquakes, floods, hurricanes, landslides, mudslides, storms, tornados, 
tsunamis, high or wind-driven waters, wildfires, and volcanic eruptions. 

By contrast, "human-caused" disasters include acts of war and terrorism, as well as 
disasters with a technological component such as dams and levee failures, nuclear 
accidents and radiological releases, major truck and rail transportation accidents, oil and 
other hazardous materials spills, and airplane crashes. 

It is important to realize, however, that distinctions among natural, human-caused, and 
technological disasters are often artificial when taking into account the human decisions 
underlying settlement patterns that conflict with natural hazards. For example, 
Hurricane Katrina on the Gulf Coast was both a natural and human-caused disaster 
involving the construction of urban areas over time in naturally hazardous areas below 
sea level only partially protected by construction of inadequate levees. To the extent 
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that disaster losses could be made preventable through mitigation, natural disasters can 
also be considered human- caused"3 

1.2 Disaster Mitigation Act of 2000 
The Federal Disaster Mitigation Act of 2000 (DMA 2000) emphasizes planning for disasters prior 
to their occurrence, and makes mitigation planning a requirement. DMA 2000 outlines a 
process which cities, counties, and special districts can follow to develop a Local Hazard 
Mitigation Plan. Approval of this plan is a requirement for pre- and post-disaster funds from the 
Federal Emergency Management Agency (FEMA). The California Governor's Office of 
Emergency Services (CalOES) reviews the Plans, prior to submission to FEMA. Local Hazard 
Mitigation Plans must be updated by local jurisdictions every five years. 

1.3 Purpose and Goals 
For the City to become more resilient and disaster-safe, the Hazard Mitigation Plan provides a 
direction for reducing the potential for loss of life, property damage, and environmental 
degradation from natural disasters, while accelerating economic recovery from those disasters. 
The City has four primary goals for the 2016-2021 LHMP: 

1. Protect the health and safety of Oakland residents and others in the city by minimizing 
potential loss of life and injury caused by safety hazards. 

2. Safeguard Oakland's economic welfare by reducing potential property loss, damage to 
infrastructure, and social and economic dislocation and disruption resulting from safety 
hazards. Assist Oakland residents to recover quickly from adversity, and stay "rooted" in 
the City. 

3. Preserve Oakland's environmental quality by minimizing potential damage to natural 
resources from safety hazards. Improve public infrastructure to increase environmental 
and health benefits from the City's air, soil and water. 

4. The Oakland Planning Bureau will ensure the Downtown Specific Plan (expected 
adoption in 2017/18) and all future Specific Plans and Oakland General Plan updates 
include recognition of projected sea level rise and other natural hazards; and will also 
include policies and goals that encourage future development projects to adapt to the 
effects of climate change. 

For this 2016-2021 LHMP, the Port of Oakland has included its hazard mitigation projects and 
proposals, which address known risks to the Port's Airport and Maritime operations from 
Earthquakes, Liquefaction and flooding, as well as from projected sea-level rise. 

3 STATE OF CALIFORNIA MULTI-HAZARD MITIGATION PLAN CHAPTER 4 -RISK ASSESSMENT OVERVIEW, accessed at 
http://www.caloes.ca.gov/HazardMitigationSite/Documents/005-SHMP%202013%20Chapter%204.pdf 
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1.4 Authorities 

Numerous City officials and staff are responsible for the continual review and update of 
relevant Codes, agreements, and plans that ultimately protect critical city facilities, and reduce 
risk to Oakland residents and businesses. Authority for different elements of hazard mitigation 
is placed in different departments of the City, all working under the City Administrator's Office: 

• Building Official, in the Department of Planning and Building, maintains Chapter 15 of 
the Oakland Municipal Code (including seismic upgrade standards) to be in conformance 
with the California Building Code; 

• City Engineer, in Oakland Public Works, manages the City's participation in the FEMA 
National Flood Insurance Program; 

• Director of Oakland Public Works oversees the City's stormwater and creek protection 
program, and maintains and enhances the City's critical facilities; Oakland Public Works 
staff prepares the Oakland Energy and Climate Action Plan, addressing the causes of 
climate change; 

• Bureau of Planning staff in the Department of Planning and Building prepares the Local 
Hazard Mitigation Plan, in consultation with the Manager of the Emergency 
Management Services Division; and proposes amendments to the Safety Element of the 
Oakland General Plan; 

• Oakland Fire Chief leads the Oakland Fire Department and keeps the Oakland Fire Code 
(Chapter 15.12 of the Oakland Municipal Code) up to date; the Fire Chief also oversees 
the former Wildfire Prevention Abatement District program, a special taxing district in 
the Oakland Hills which generated funds for vegetation management; 

• Director of Emergency Management Services, Oakland Fire Department, administers the 
City's emergency preparedness programs, including Citizens of Oakland Respond to 
Emergencies (CORE); mutual aid agreements with neighboring jurisdictions, local 
agencies and utilities; collaborates with the Bureau of Planning to produce the Local 
Hazard Mitigation Plan; and 

• Chief Resilience Officer, working for the City Administrator, prepares the City's 
"Resilience Plan", which addresses both shocks, such as natural hazards, and stresses, 
such as crime, which affect Oakland residents. 

The City Planning Commission reviews amendments to the Oakland General Plan, including the 
Safety Element; it also reviews individual development entitlements, and imposes conditions of 
approval. 

16 



1.5 Area at a Glance 

Figure 1: Map of Oakland in the Region 

The City of Oakland 

Founded in 1852, the City of Oakland (City) is located on the eastern shore of the San Francisco 
Bay, Oakland is home to 413,775 people, making it the 8th largest city in California. The City's 
geography spans nearly 56 square miles, and is framed by 19 miles of San Francisco Bay 
coastline to the west, and rolling hills to the east. The City is bordered on the north by the cities 
of Berkeley and Emeryville and to the south by the city of San Leandro. To the west and across 
the estuary channel is the city of Alameda and to the east, Alameda and Contra Costa 
Counties. The City's elevation is 42 feet above sea level. 

Oakland is home to 413,775 people, making it the 8th largest city in California. Oakland 
represents 12% of the population of the San Francisco-Oakland Urban Area. Oakland is 
growing more rapidly than California as a whole; between 2010 and 2014, Oakland's population 
grew 6%, while the state's population grew 4%. Oakland is the county seat of Alameda County. 
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Oakland is a terminus for three major railways, the eastern touchdown for the Oakland-San 
Francisco Bay Bridge, and several major freeways. 

Oakland has more than 75 different and vibrant neighborhoods and commercial corridors, and 
more than 100 parks totaling over 2,500 acres. It is the only city in the United States with a 
natural saltwater lake wholly contained within its borders (115-acre Lake Merritt). 

Oakland is also quite densely populated, with 7,000 people per square mile. The City is also one 
of the most ethnically diverse major cities in the nation, with major representation from 
Hispanic and Latino, Asian, African- American and Caucasian residents speaking over 125 
languages and dialects, as well as one of the country's largest LGBT communities. 

Oakland houses the nation's 5th busiest port. The Port of Oakland began in 1927, and operates 
the Port and Oakland International Airport, the Container Port and also owns additional 
waterfront property that it leases as commercial real estate, in Jack London Square and in the 
Oakland Airport Business Park. The Port Board consists of seven members nominated by the 
Mayor and appointed by the City Council. The Port employs 500 full time employees, and has 
an operating budget of $330 million for FY 2016. 

1.6 Demographics 
The City of Oakland is growing from the 390,700 at the time of the 2010 U.S. Census; there 
were 397,000 people in the American Community Survey, and 413,775 in 20164, as shown in 
Table 1. The City is home to approximately 154,000 households. 

The last three decades have brought significant changes to Oakland. Before 1980, Oakland had 
experienced three decades of population decline due to changes in the local economy, 
migration to suburban communities, and other factors. Since 1990, Oakland has experienced 
growing interest as a place to live and work. In recent decades, the San Francisco Bay Area has 
been the focal point of significant economic development and investment in the technology 
sector. In the early 2000s, this resulted in significant constraints on housing in areas located 
near Silicon Valley (San Mateo County and San Francisco City and County). The economic 
slowdown after 2008 saw a bursting of the housing bubble, resulting in a significant increase in 
foreclosures and a decline in housing demand. Resurgence in the technology sector in recent 
years has resulted in another period of high housing demand that has spilled over to other 
regional cities, including Oakland. 

4 City of Oakland, Preliminary Resilience Assessment (2016), pg. 8 
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Table 1. City of Oakland Population Changes 1990-2010 

Year Oakland Alameda County 

1990 372,242 1,338,421 

2000 399,484 1,443,741 

2010 390,724 1,510,271 

2013 397,011 1,510,271 

Change 1990-2013 24,769 171,850 

Percent Change 4.9% 12.8% 

Source: U.S. Census Bureau, 1990, 2000 and 2010; American Community Survey, 2013 

Age Characteristics: 

Between 2000 and 2010, there were only small changes in Oakland's the age distribution. 
There was a 4 percent decrease in the percentage of children between the ages of 5 to 19 
years, leading to a 3 year increase in the median age from 33 years in 2000 to 36 years in 2010. 
Additionally, Oakland experienced an increase in the percent of the population in their mid-50s 
to mid-60s. Even with the slight change in the proportion of some age groups, the age groups 
from 5 years to 54 years of age experienced decreases in population between 2000 and 2010. 

If the population changes over the past decade continue during the next 10 to 20 years, the City 
may be home to a significantly large number of older adults and retirees who are looking for 
housing suited to their changing lifestyles and physical needs. Table 2 compares the age 
composition of Oakland's population in 1990, 2000 and 2010 with that of Alameda County and 
the State of California. 
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Table 2. Age Distribution (1990, 2000 and 2010) 

Age 
Oakland 
1990 

Oakland 
2000 

Oakland 
2010 

Alameda 
County 
2000 

Alameda 
County 
2010 

California 
2000 

California 
2010 

Under 5 
years 

8% 7% 7% 7% 6% 7% 7% 

5 to 19 
years 

20% 21% 17% 21% 19% 23% 21% 

20 to 34 
years 

26% 25% 24% 24% 22% 22% 22% 

35 to 54 
years 

27% 30% 29% 31% 30% 29% 28% 

55 to 64 
years 

9% 7% 12% 8% 11% 8% 11% 

65 and over 10% 11% 11% 10% 11% 11% 11% 

Median age 32 33 36 35 37 33 35 
Source: U.S. Census Bureau, 1990, 2000 and 2010 
Note: Percentages may not add to 100 due to rounding. 

Ethnicity: 

Oakland's population is very diverse, as evidenced by the 2010 Census: 26 percent non-Hispanic 
White, 27 percent non-Hispanic Black/African American, 17 percent Asian, and 25 percent 
Hispanic, as shown in Table 3. Since at least the 1940s, Oakland has had a significantly higher 
percentage of non-White and Hispanic residents than other cities of similar size. The City's non-
Hispanic Black/African American population declined by 24 percent between 2000 and 2010. In 
comparison, the population who identified themselves as non-Hispanic White increased, as did 
the non-Hispanic Asian/Pacific Islander, and Hispanic/Latino populations. The non-Hispanic 
White population increased by 8 percent, non-Hispanic Asian/Pacific Islander population 
increased by 8 percent, and the Hispanic/Latino population increased by 13 percent. 
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Table 3. Population by Race, City, County, and State (1990, 2000 and 2010) 

Race/ 
Ethnicity 

Oakland 
1990 

Oakland 
2000 

Oakland 
2010 

Alameda County State 

Race Number Percent Number Percent Number Percent 1990 2000 2010 1990 2000 2010 

Non-Hispanic/Latino 

White (Not 
Hispanic/ 
Latino) 

105,927 28% 93,953 24% 101,308 26% 53% 41% 34% 57% 46% 40% 

Black or 
African 
American 

160,640 43% 140,139 35% 106,637 27% 17% 15% 12% 7% 6% 6% 

Native 
American 

1,695 <1% 1,471 <1% 1,214 <1% <1% <1% <1% <1% 1% <1% 

Asian/Pacific 
Islander 

53,818 14% 62,259 16% 67,208 17% 14% 21% 27% 9% 11% 13% 

Other Race 895 <1% 1,229 <1% 1,213 <1% 7% <1% <1% <1% <1% <1% 

Two or More 
Races1 

N/A N/A 12,966 3% 14,076 4% N/A 4% 4% N/A 3% 3% 

Hispanic/Latino (any race) 

Hispanic or 
Latino 

49,267 14% 87,467 22% 99,068 25% 14% 19% 23% 26% 32% 
38% 

Total 372,242 100% 399,484 100% 390,724 100% - - -- --
Source: U.S. Census Bureau, 1990, 2000 and 2010. 
*This is a 2000 Census category only. 
Note: Percentages may not add to 100 due to rounding 
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Household Composition 

In 2010, Census data reported an increase in the number of households throughout the City of 
Oakland since 2000. The total number of households in 2010 was recorded at 153,791, as 
shown in the Table below. Of those households, 54 percent were family households 
(households with related individuals). This percentage was substantially below countywide 
figures. Even though the number of households has grown, there has been a decline in the 
average household and family size. The average household size has declined from 2.6 in 2000 
to 2.49 in 2010. Similarly, the average family size also decreased, from 3.38 to 3.27. These 
trends are directly related to the decline in proportion of population groups with larger 
household sizes and the increase in the proportion of population groups with smaller 
household sizes. These changes in household size might be a reflection of the nationwide trend 
away from traditional family structures. The number of family households has scaled down 
from 86,347 in 2000 to 83,718 in 2010. Similarly, there has been a 10% decline in the number 
of family households with children between 2000 and 2010. 

Oakland has a high percentage of single adults and other non-family households (unrelated 
individuals living together). Nearly one-third of Oakland households consist of single persons, 
and about 30 percent consist of two people. More than a third (36 percent) of Oakland 
households have more than three people (mostly family households). The high percentage of 
smaller households in Oakland may be due, in part, to the relatively low proportion of housing 
units with more than two bedrooms compared to the surrounding suburban areas. According 
to the 2000 Census, nearly 70 percent of Oakland's housing stock has two or fewer bedrooms, 
compared to 54 percent countywide. 
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2. Planning Process 

2.1 Overview of Hazard Mitigation Planning 
Hazard Mitigation Planning is one part of an ongoing effort at the City of Oakland to prepare, 
respond and build back from known hazards, such as earthquakes, as well as expected future 
hazards, such as sea-level rise. The 2016-2021 LHMP incorporates many overlapping policies 
and plans, as described in Section 3.1, below. 

Mitigation 
The term "mitigation", as described by the State Multi-Hazard Mitigation Plan, means: 

Any sustained action taken to reduce or eliminate the long-term risk to human life and 
property from natural, human-caused, and technological hazards and their effects. Note 
that this emphasis on long-term risk distinguishes mitigation from actions geared 
primarily to emergency preparedness and short-term recovery. 

Mitigation is predicated on the principles that many losses are preventable through better 
community design and that each event should teach us how to reduce losses in the next 
disaster. Mitigation generally means reducing long-term risk from hazards to acceptable 
levels through predetermined measures accompanying physical development, such as 
strengthening structures to withstand earthquakes, prohibiting or limiting development in 
flood-prone areas, clearing defensible space around residences in wildland-urban 
interface (WUI) areas, or designing development away from areas of geological instability. 

Mitigation is different from emergency preparedness. The latter concentrates on activities 
that make a person, place, or organization ready to respond to a disaster with emergency 
equipment, food, emergency shelter, and medicine."5 

2.2 Preparing the 2016-2021 Update 
Preparation of the 2016-2021 LHMP continues the hazard mitigation planning process that has 
been in place in the City of Oakland since the early 1970s, with the adoption of the City's first 
Seismic and Safety Elements to the City's General Plan. The City of Oakland is a leader in the 
regional discussion of hazards, hazards mitigation and disaster recovery. The City was 
designated one of the first Disaster Resistant Communities in the United States, as well as one 
of the first "100 Resilient Cities."6 

This, and prior Hazard Mitigation Plans build upon and refine priorities set in 2004, with the 
adoption of the Safety Element to the Oakland General Plan. The Safety Element is a living 

5 STATE OF CALIFORNIA MULTI-HAZARD MITIGATION PLAN CHAPTER 4 -RISK ASSESSMENT OVERVIEW, Section 4.4 PAGE95, accessed at 
http://www.caloes.ca.gov/HazardMitigationSite/Documents/005-SHMP%202013%20Chapter%204.pdf 

6 See website, http://www2.oaklandnet.eom/Government/o/CityAdministration/d/ResilientOakland/index.htm 
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document, used by City staff, with a comprehensive discussion of natural and human-caused 
hazards in Oakland, and measures to mitigate effects from those hazards. The General Plan 
Safety Element is divided into the following hazards: 

• Public Safety: including violent crime and terrorism; 

• Geologic Hazards: including earthquake fault displacement, ground shaking, 
liquefaction, subsidence and settlement, slope instability or landslide hazards, erosion, 
soils, structural hazards; transportation facilities, and utility systems; 

• Fire Hazards: including fire-fighting response, water supply, structural fires, wildland 
fires, roadway standards and emergency routes; 

• Hazardous Materials: including business plan program, CalARP program, UST program, 
aboveground storage tank program, hazardous waste tiered permitting program, 
household hazardous water management, toxic air contaminants, contaminated sites 
and brownfields, transportation, pipelines, emergency response, and zoning; 

• Flooding Hazards: including storm-induced flooding, tsunamis, seiches, dam failure, and 
sea-level rise. 

All of the mitigation strategies identified in the 2016-2021 Local Hazard Mitigation Plan will be 
integrated into those contained in the City's Safety Element of the General Plan, as an 
"implementation annex" to the Safety Element. This action requires adoption of a resolution by 
the City Council, and will be based on a recommendation from the Oakland Planning 
Commission. 

The City's preparation of the 2016-2021 LHMP included a review of all existing programs and 
strategies, identifying any gaps that may lead to disaster vulnerabilities, assimilation of 
complimentary efforts, such as the Oakland Preliminary Resilience Assessment (see Appendix 
A), and prioritization of existing and proposed mitigation measures. Four community workshops 
were also held by the City, prior to publication of a final public review document, allowing the 
pubic to contribute their ideas and comments on the City's priorities for hazard reduction. The 
City also released an online survey, which had 157 respondents. 

Since the release of the previous LHMP in 2012, little new residential or commercial 
development has occurred in Oakland, due to the nationwide economic downturn. Except for 
the new mapping data on sea-level rise inundation done by BCDC in 2015, there are no new 
significant areas of Oakland that face risks from natural hazards, which weren't already 
identified in either the Safety Element, or in the 2010-2015 LHMP. 
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The Port of Oakland has contributed current mitigation planning initiatives that reduce hazards 
from earthquakes, flooding and sea-level rise. 

The Oakland departments and senior staff who participated in this Hazard Mitigation Plan 
update include: 

• Oakland City Administrator Christine Daniel (Assistant City Administrator), Karen Boyd 
(Communications Director) and Harry Hamilton (Public Information Officer) reviewed 
the report and directed the community meetings and outreach. Victoria Salinas, former 
Oakland Chief Resilience Officer, provided technical support and convened internal 
stakeholders. Kiran Jain, current Oakland Chief Resilience Officer, reviewed drafts of the 
report. 

• Oakland Fire Department 
Teresa Deloach Reed (Fire Chief), Miguel Trujillo (Fire Marshal) and Cathey Eide 
(Manager, Emergency Management Services Division) reviewed the Plan and provided 
mitigation measures. 

• Department of Planning and Building 
Rachel Flynn (Director), Darin Ranelletti (Deputy Director) and Ed Manasse (Strategic 
Planning Manager) reviewed the Plan and supervised its preparation; Devan Reiff 
(Planner III) was the project manager for the Plan and convened the community 
meetings and public hearings Tim Low (Acting Building Official) and Dave Harlan (Bureau 
of Buildings) provided technical assistance. 

• Oakland Public Works 
Brooke Levin (Director), Susan Kattchee (Assistant Director), Mike Neary (Assistant 
Director) and Jason Mitchell (Assistant Director) provided technical support and 
mitigation measures; Daniel Hamilton (Manager) and Shayna Hirshfield-Gold 
(Sustainable Oakland), provided technical assistance and spoke at public workshops. 

• Port of Oakland 
Richard Sinkoff (Director, Environmental Programs), Joshua Polston (Aviation) and Tranh 
Vuong (Maritime), each provided mitigation measures from the Port of Oakland. 

Consulting agencies 

Regional agencies and Districts also contributed to the Plan: 

• Association of Bay Area Governments (ABAG) 
Danielle Meiler, Resilience Program; Dana Brechwald, Michael Germeraad, provided 
technical assistance and made presentations at community workshops. 
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• San Francisco Bay Conservation and Development Commission (BCDC) 
Lindy Lowe and Maggie Wenger, Adapting to Rising Tides, provided technical assistance 
on Sea-Level rise scenarios, and made presentations at community workshops. 

• East Bay Municipal Utilities District 
Lilian Leung (Design Division), and Rebecca Overacre (Wastewater), provided updates 
on seismic improvements to EBMUD facilities; 

• East Bay Regional Parks District 
Kenneth Miller (Park Supervisor) provided technical assistance. 

Also complimenting this Hazard Mitigation Plan update is the regular participation of the City of 
Oakland's Emergency Management Services Division management and staff, in a wide variety 
of federal, state, regional and local groups, task forces and workshops on disaster preparation 
and recovery. See Appendix B for an annual report summarizing this division's activities in the 
last year. 

In addition to the policies and actions outlined in the Safety Element, the City routinely 
implements the hazard mitigation policies from its Housing Element and the Land Use and 
Transportation Element of the General Plan. The City also enforces the requirements of the 
California Environmental Quality Act (CEQA). Since 1988, CEQA requires mitigation for 
identified natural hazards. 

2.2.1 Specific and Area Plans - Hazard Mitigation Measures 

In the last few years, the City has adopted a number of Specific Plans which have policies that 
mitigate hazards, and plan for adaptation to climate change. Below are a few selected examples 
from recent Specific Plans, and the hazards addressed by the mitigation action. 

West Oakland Specific Plan 

Extreme Heat: 

• Reforestation 1: Implement the West Oakland Reforestation Plan, which includes 
detailed, site specific recommendations for new tree plantings, and analysis of the 
environmental and economic benefits that would accrue from such additional tree 
plantings. 

New Sidewalk Trees: Support and pursue implementation of the Reforestation Plan's 
recommendations for additional plantings of quality trees along each of twelve major 
streets identified in that Plan. The Reforestation Plan includes a detailed list of locations 
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where additional trees can be planted, estimates of the quantity of trees that can be 
planted at each location, and recommendations for specific tree species that should be 
used.7 

Broadway-Voldez District Specific Plan 

Flood and Drought: 

• 14.2: Developers shall design projects to optimize runoff capture and treatment by 
incorporating features such as bioswales, infiltration areas, vegetated filter strips, 
porous paving, and rain gardens that enhance stormwater infiltration and reduce peak 
runoff. 

• I 4.5: Encourage developers to incorporate rainwater harvesting in new buildings and 
landscapes as a means supplementing their water supply and reducing demand for 
potable water.8 

Lake Merritt Station Area Plan 

Sea Level Rise, stormwater: 

• IU-5: Stormwater runoff - New development must be designed to limit the amount of 
storm water runoff into drains or surface water bodies including Lake Merritt, the Lake 
Merritt Channel, or the Oakland Estuary.9 

Coliseum Area Specific Plan 

Flood and future Sea-level Rise: 

• Public Infrastructure 6.10: a. Design flood protection against a nearer-term potential 
16-inch sea level rise above current Base Flood Elevation for mid-term planning and 
design (2050); and design gravity storm drain systems for 16 inches of sea level rise; 

b. Provide a mid-term adaptive approach for addressing sea level rise of greater than 18 
inches, including incorporation of potential retreat space and setbacks for higher levels 
of shoreline protection, and design for livable/floodable areas along the shoreline in 
parks, walkways, and parking lots; 

7 City of Oakland, West Oakland Specific Plan, (2014), pg. 9.23. 
8 City of Oakland, Broadway-Valdez District Specific Plan, (2014), pg. 85. 
9 City of Oakland, Lake Merritt Station Area Plan (2014), pg. 9-12 
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c. Develop a long-term adaptive management strategy to protect against even greater 
levels of sea level rise of up to 66 inches, plus future storm surge scenarios and 
consideration of increased magnitude of precipitation events." 

• Public Infrastructure 6.11: Include a suite of shoreline protection measures, protective 
setbacks and other adaptation strategies, to be incorporated into subsequent 
development projects. These could include: 

a. Build a shoreline protection system within Sub Areas B, C and D to accommodate a 
mid-term rise in sea level of 16 inches, with development setbacks to allow for further 
adaptation for higher sea level rise, with space for future storm water lift stations near 
outfall structures into the Bay and Estuary. 

b. Consider incorporation of a seawall along the rail tracks, east of the new Stadium 
and/or Ballpark sites. 

c. Consider designing temporary floodways within parking lots, walkways and roadways. 

d. Construct the storm drainage system to be gravity drained for sea level rise up to 16 
inches, and pumped thereafter. Pumping should be secondary to protection. 

e. Require that all critical infrastructure sensitive to inundation be located above the 16-
inch rise in base flood elevation. 

f. Design buildings to withstand periodic inundation, and prohibit below grade habitable 
space in inundation zones. 

g. Where feasible, construct building pads and vital infrastructure at elevations 36 
inches higher than the present day 100- year return period water level in the Bay, and 
add a 6-inch freeboard for finish floor elevations of buildings. 

h. Consider construction of a protection system, such as a "living levee", (similar to the 
design presented in the MTC Climate adaptation Study, 2014), along Damon Slough in 
Sub-Area A, from its entry into the Plan Area at San Leandro Bay to its upstream 
confluence at Lion's Creek."10 

Plan Downtown 

At the time of this Hazard Mitigation Plan update (2015-2016), the City is preparing the 
Downtown Oakland Specific Plan, which is expected to have a number of resilience and 
adaptation strategies, as the plan area is surrounded by water on two sides: the Jack London 

10 City of Oakland, Coliseum Area Specific Plan (2015), pgs. 132-133 
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District estuary shoreline to the south, and the Lake Merritt and channel shoreline to the east. 
The City will continue to monitor the adoption of the Downtown Plan, and incorporate any 
hazards related policies and actions by reference into the 2016-2021 LHMP. 

2.3 Document the community engagement process 
On March 3rd and 16th, and April 18th and 25th, 2016, the City hosted public workshops on its 
2016-2021 update of the Local Hazard Mitigation Plan (LHMP). Notes, the media release11, 
photographs and presentations from each workshop are included as Appendix C to this 2016-
2021 LHMP. The public was also encouraged to take an online survey which identified public 
priorities for City programs which reduce risk and mitigate hazards There were 157 responses 
to the survey; and in general, residents want to see more opportunities for community based 
disaster preparedness training, and communication from the City on emergency alerts and 
evacuation and shelter planning (see Appendix D for survey results). The City will use the results 
of the survey and the public comment from the workshops to inform the Hazard Mitigation 
Plan as it is reviewed and updated annually; and to inform the prioritization and funding of the 
City's mitigation measures to reduce the risks from hazards. 

In preparation of the Plan, staff coordinated with other similar, complimentary efforts by the 
City, such as 'Resilient Oakland', and the update to the Energy and Climate Action Plan, with 
public meetings throughout 2016, to bring a Hazard mitigation discussion to each of the public 
workshops held for those two efforts. During Spring and Summer 2016, the "Resilient Oakland" 
initiative will begin its second phase, which is to develop a Resilience Plan and program for 
implementation. The comments made by the public to the Hazard Mitigation Plan survey and 
workshops will be incorporated into this Resiliency Plan. 

Complimentary regional efforts are underway, and staff from both the Association of Bay Area 
Governments (ABAG) and the San Francisco Bay Conservation and Development Commission 
(BCDC) made presentations at the City's March community workshops, informing participants 
about the ongoing Resilience Program, and Adapting to Rising Tides initiative. 

11 The release was sent to local media outlets. 

29 



3. Capability Assessment 

3.1 Relevant plans and programs in place. 
The City of Oakland has a long history and ongoing commitment to hazard mitigation planning. 
Over the last twenty years, the City has addressed the potential natural and human-caused 
hazards in elements of the Oakland General Plan, in policies and actions of Specific or area 
plans, and in myriad programs and projects underway by different departments. In addition, 
the 2010-2015 Oakland Local Hazard Mitigation Plan (2010-2015 LHMP) was adopted in 2012 
and is still applicable through March 2016, with over two hundred policy actions and goals. 
Table 4 below describes some of these Plans and projects, and their management. Appendix E 
lists each of the detailed policies and actions which are in each Element or Plan, that addresses 
or responds to hazards. 

Table 4. Relevant plans and programs in place 

Plan or Program Description Department 
lead 

Incorporated 
into LHMP 

Oakland General 
Plan 

Bureau of 
Planning 

Safety Element A policy framework to guide the public 
decision making process with regard to 
safety hazards including public safety, 
geologic hazards, fire, flooding and 
hazardous materials. 

Reviewed to 
identify 
hazards, risk 
profile, and 
policies 

Housing 
Element 

An assessment of the need for housing and 
an inventory of housing; statement of the 
goals with regard to housing residents; and 
a program for providing the needed 
amount of housing throughout the City. 

Reviewed to 
identify and 
include 
relevant 
policies in 
LHMP. 

Land Use and 
Transportation 
Element (LUTE) 

Adopted in 1998, the LUTE defines the long 
range goals and intentions of the 
community regarding the direction of 
future development within the City of 
Oakland. Designates the kinds, location, 
and intensity of land uses, as well as 
appropriate zoning controls to achieve 
development goals. 

Reviewed to 
identify and 
include 
relevant 
policies in 
LHMP. 

Specific and Area 
Plans 

Bureau of 
Planning 

Downtown 
Specific Plan 
(ongoing 2016) 

Specific Plan for downtown Oakland, to 
ensure continued growth and revitalization 
to benefit both Downtown residents and 

Reviewed to 
identify and 
include 
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the larger community. The plan will 
provide sound policy guidance on 
development, linking land use, 
transportation, economic development, 
housing, public spaces, cultural arts, and 
social equity. 

relevant 
policies in 
LHMP. 
policies 

Coliseum Area 
Specific Plan 
(2015) 

Specific Plan to transform the underutilized 
land around the Oakland-Alameda County 
Coliseum and Arena into a world-class 
sports, entertainment and science & 
technology district that boasts a dynamic 
and active urban setting with retail, 
entertainment, arts, culture, live and work 
uses. 

Reviewed to 
identify and 
include 
relevant 
policies in 
LHMP. 

Lake Merritt 
Station Area 
Plan (2014) 

Specific Plan to consider land use, 
buildings, BART facilities, the 
transportation network, parks and public 
spaces within a half mile of Lake Merritt 
BART station. It identifies actions the City, 
other public agencies and community 
members can take, and establishes 
regulations for development projects on 
private property. 

Reviewed to 
identify and 
include 
relevant 
policies in 
LHMP. 

West Oakland 
Specific Plan 
(2014) 

Specific Plan to develop comprehensive, 
multi-faceted strategies for facilitating the 
development of selected vacant and/or 
underutilized commercial and industrial 
properties within the West Oakland 
community. The Plan is a tool for 
supporting, attracting and developing 
commercial and industrial enterprises to 
provide jobs and services needed by the 
West Oakland community and the city of 
Oakland at large. 

Reviewed to 
identify and 
include 
relevant 
policies in 
LHMP. 

Priority 
Conservation Area 
designations 
(2015) 

Priority Conservation Areas" (PCAs) are an 
important tool in Association of Bay Area's 
"Plan Bay Area", an integrated land use 
and transportation for the region. 
Oakland's Priority Conservation Areas 
(PCAs) include parts of Oakland that are 
most at risk from earthquakes, floods, and 
sea level rise (See 
httD://abas.ca.gov/Drioritv/conservation/). 

Reviewed to 
identify and 
include 
relevant 
policies in 
LHMP. 
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3.1.1 Ongoing initiatives and collaborations 

Oakland is in ongoing collaboration with neighboring jurisdictions, public agencies, special 
districts, utilities and other stakeholders about climate adaptation, emergency and disaster 
management, and resiliency. Of note are the following ongoing initiatives, staffed by the 
Emergency Management Services Division, the Sustainable Oakland team in Oakland Public 
Works, and the Office of the City Administrator "Resilient Oakland." Each effort is described 
more fully, below. 

City of Oakland Emergency Management Services Division (EMSD): 

EMSD, a division of the Oakland Fire Department, coordinates the activities of all City agencies 
relating to planning, preparation and implementation of the City's Emergency Operations 
Plan12. EMSD also supports the coordination of the response efforts of Oakland's Police, Fire 
and other first responders in the City's state-of-the-art Emergency Operations Center (EOC) to 
ensure maximum results for responders by providing up-to-date public information and 
ensuring coordinated resource management during a crisis. Additionally, EMSD coordinates 
with the Alameda County Operational Area and other partner agencies to guarantee the 
seamless integration of federal, state and private resources into local response and recovery 
operations. 

EMSD accomplishes this mission through partnerships, policy, planning, programs, training, 
exercise, equipment and outreach efforts that assist Oakland's first responders, City 
departments, local businesses, non-governmental organizations (NGOs), community-based 
organizations (CBOs) and residents in their emergency management/preparedness efforts. 
EMSD also integrates its emergency management and homeland security management 
practices that incorporate a multi-disciplinary, multi-hazards approach to the Urban Area 
Security Initiative (UASI), Port Security, Airport Security and Transit Security which includes a 
strong emphasis on partnerships and regional, state and federal collaboration. 

The City of Oakland has made strides in comprehensive emergency management planning 
through the development of previously adopted federal and state-compliant Local Hazard 
Mitigation Plans (LHMP), Emergency Operations Plan (EOP) and Regional Catastrophic 
Preparedness Grant Program (RCPGP) Annexes. The 2010-2015 LHMP assisted in the mitigation 
of future disasters by identifying risk vulnerabilities and measures to alleviate the impact of 
hazards. The EOP is an all-hazards emergency preparedness, response and short-term recovery 
plan designed to: serve as a basis for effective response to any hazard threatening Oakland 
using capabilities for the protection of citizens from the effects of disasters; facilitate the 
integration of mitigation in response and recovery activities; and facilitate coordination with 

12 For further detail on these programs, see the January 15, 2016 "Emergency Management and Disaster Preparedness Council Informational 
Report, 2014-2015" at https://oakland.legistar.com/LegislationDetail.aspx?ID=2557718&GUID=B8CA470C-4311-47BA-81A3-
FA7FF49EA39E&Options=ID|Text|&Search=emergency 
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cooperating private or volunteer organizations and County, State and Federal government in 
disaster situations. The RCPGP Annexes are specialized addendums to the EOP which focus on 
the City's response to the impact of a catastrophic earthquake on mass care and sheltering, 
mass transportation and evacuation, donations management, volunteer management, mass 
fatalities, and debris management. 

Each emergency plan follows the principles and processes outline in the National Incident 
Management System (SEMS), California Standardized Emergency Management System (SEMS), 
and the Incident Command System (ICS). This provides a consistent, flexible and adjustable 
framework for the City to work to manage disasters regardless of their cause, size, location or 
complexity across all phases of emergency management: preparedness, response, recovery and 
mitigation. 

Training and Exercise: 

The EMSD Emergency Planning Coordinator responsible for training and exercise planning 
assists with the identification and coordination of Standard Emergency Management (SEMS), 
National Incident Management Systems (NIMS) and EOC Incident Command System (ICS) 
training courses on behalf of City of Oakland employees. 

Since August 2014 to the present and in coordination with OFD sworn staff and the UASI 
Training Program Lead Planner, 20 trainings have been scheduled in which OFD or Oakland 
EMSD was the planned host. Eighteen of these courses have already been held. 

The EMSD has developed and hosted three exercise events designed for the benefit of Oakland 
personnel. This included the annual Flu vaccination clinic (November, 2014) "No Blue Flu," The 
Yellow Command Emergency Public Information Officer Exercise (September 2015), and the 
Oakland Yellow Command EOC Drill (September 2015). 

City/Oakland USD Emergency Shelter Facilities Use Committee 

The Oakland Unified School District (OUSD) Emergency Shelter Facilities Use Committee has 
met quarterly since August 2014. The Committee's charge is to fulfill the elements of the 
Oakland Unified School District Memorandum of Agreement (MOA) in using school district 
facilities as emergency shelters or staging areas in the event of a catastrophic disaster. 

Logistics Planning: Points of Distribution (PODS) and Local Staging Areas (LSA) 

EMSD staff continues to conduct outreach to identified PODS and LSA sites to establish 
partnerships in providing the City of Oakland with paved, open and level space to serve the 
purpose of a community-based needs PODS and/or LSA. 
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Mass Notification System 

When local emergencies or disasters occur, the City of Oakland uses a mass notification system 
to communicate concise information and instructions to Oakland employees, residents, visitors 
and businesses including the type of incident and instructions or actions to take to remain safe. 

Internally, the system is used for activations of the Emergency Operations Center (EOC) and for 
callouts for multi-alarm fires. 

Effective January 1, 2016, the City of Oakland will be participating in "EverBridge," the Alameda 
County Alert System. The EverBridge system is internet-based and can send emergency 
messaging via telephone, Short Message Service (SMS) text message, email, instant message, 
fax or TTY/TDD. 

Oil Spill Response Planning 

The State Office of Spill Prevention and Response (OSPR) has the California Department of Fish 
and Wildlife's (CDFW) public trustee and custodial responsibilities for protecting, managing and 
restoring the State's fish, wildlife, and plants. It is one of the few State agencies in the nation 
that has both major pollution response authority and public trustee authority for wildlife and 
habitat. 

Since July 1995, the Oakland Fire Department's Emergency Management Services Division 
(EMSD) has been the lead agency for development and implementation of the Alameda County 
Local Oil Spill Contingency Plan (ACLOSCP). 

In 2015, the City Council approved a Memorandum of Understanding (MOU)13 between the City 
of Oakland Emergency Management Services Division and the Alameda County Operational 
Area for oil spill planning. The new agreement ensures the City of Oakland will continue to play 
a prominent role in planning, mitigating, responding to, and training for oil spills. 

Emergency Operations Center (EOC) 

EMSD staff maintains the Emergency Operations Center (EOC) throughout each week in order 
to keep it in readiness mode at all times. In late 2012, grant funds were approved for upgrade 
to the EOC workspace environment for the creation of a Virtual Desktop Infrastructure. Work 
on this project was completed in 2014, providing enhancement of the EOC capability. In 
addition to the infrastructure upgrade, the EMSD also received funding and approval for an 
upgrade of the Emergency Management (EM) software, allowing for a smooth and well 
integrated web-enabled crisis information management system that provides secure real-time 

13 Resolution No. 85531 C.M.S 
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information sharing between the City EOC, the Alameda County Operational Area; and thusly 
the Regional Operations Center (REOC) and the State Operations Center (SOC). 

Emergency Management and Disaster Preparedness Council: 

The Emergency Management and Disaster Preparedness Council (EMADPC) is the City of 
Oakland's Disaster Council and also advisory over the City's CERT Program Communities of 
Oakland Respond to Emergencies (CORE). The EMADPC is an executive-level advisory body 
established to facilitate the development and implementation of policies, programs and plans 
that protect persons and property within Oakland during times of emergencies and 
disasters. The Council membership consists of the Mayor (chair), City Administrator (vice 
chair), Director of Emergency Services (secretary), city agency, department or division heads 
and representatives from the general public, businesses, civic and community organizations, 
local agencies, utilities, and neighboring cities. 

The Emergency Management and Disaster Preparedness Council meets quarterly. All EMADPC 
members are assigned to one of the five standing committees: Preparedness, Mitigation, 
Response, Recovery and Fiscal/Funding. These standing committees meet periodically to 
undertake specific projects, in which case members are assigned to work groups with 
delineated tasks and timeframes. The standing committees and/or working groups are chaired 
by EMADPC members and staffed by Fire Department, Emergency Management Services 
Division personnel. 

The City of Oakland's Emergency Management and Disaster Preparedness Council (EMADPC) 
has supported the following efforts for the time period of September 1, 2014 through 
December 31, 2015: 

• Disaster Recovery Planning includes the development of a best practices document and 
localizing the planning products to coordinate and manage long-term recovery after a 
catastrophic event. Key objectives: 

o Validation of the health, social, economic, natural and environmental Recovery 
Support Functions (RSFs). 

o Build resiliency from the local jurisdiction up to the nation, 
o Development of the "Recovery Framework Resources and Tool Kit." 

• The Private Non-profit (PNP) Assistance Program (AB903) Committee consisting of members 
of the NorCal VOAD (Voluntary Organizations Active in Disasters), Oakland EMSD staff with 
the support of California Office of Emergency Services (Cal OES) continue to work on 
developing training and outreach for the PIMP Assistance Program reimbursement to non­
profits requested to provide assistance to local jurisdictions for critical resources post 
disaster14. The group is developing a work plan to assist with educating government, non-

14 Program authorized by AB 903 legislation. 
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profits and faith based organizations on Cal OES's requirements and process. NorCal VOAD 
has received a grant from the San Francisco Foundation to support this effort. 

• NorCal VOAD held a regional forum on January 14, 2016 to provide information about the 
Disaster Cost Reimbursement (DRC) Project to assist Bay Area Nonprofits and local 
government to better understand and prepare to utilize the California Disaster Assistance 
Act Private Nonprofit (PNP) Program for cost reimbursement following a disaster. The 
program was attended by nonprofits, government agencies and faith based organizations 
from five counties; Alameda, Contra Costa, Marin, San Francisco and San Mateo. The forum 
included: A program overview, research results from PNP applicant case stories, a step by 
step overview of the process and forms from Cal OES and a tabletop exercise. Participants 
were given the opportunity to discuss next steps and action items to continue working 
together within their individual counties. 

Communities of Oakland Responding To Emergencies (CORE): 

Communities of Oakland Responding To Emergencies (CORE) is a free emergency preparedness 
and disaster response training program for individuals, neighborhood groups and community-
based organizations in Oakland. CORE teaches self-reliance skills and helps neighborhoods 
establish response teams to take care of the neighborhood until professional emergency 
personnel arrive. Since its inception in 1990, more than 18,000 residents have been trained in 
CORE programs. 

Highlights of the CORE program in the past year include: 

• The Tenth Annual CORE Citywide Emergency Response Exercise was held Saturday, April 25, 
2015. This year's objectives included: Neighborhood Command Post Operations, triage and 
treatment processes conducted by Light Search and Rescue and Disaster First Aid teams and 
effective communication at all levels. 47 CORE neighborhoods participated in this year's 
exercise and over 55 individuals and volunteers participated in the simulation exercise at 
the OFD training division. Testing communications via Amateur radio operators were made 
to participating anchor fire stations and GMRS radio capabilities. 

• The CORE Program uses the City's GovDelivery notification system to deliver mass emails 
and notices to CORE members and subscribers, which has been very successful. Our popular 
Tuesday Tips are now automatically posting to the CORE Facebook page and the City's 
Twitter account. The program has also used the system to do outreach for special trainings 
such as workshops, Learn, Lead, Lift and special projects like the City's Soft Story Project. 

• Learn, Lead, Lift (LLL) - The LLL Program has transitioned to the CORE Program and will be 
offering trainings on a regular basis. "Learn, Lead, Lift" is a disaster justice pilot project 
which strives for the sustainable engagement and integration of all Oakland neighborhoods 
in emergency planning, preparedness, and mitigation efforts regardless of social, cultural, 
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religious and economic status. 

• Oakland Fire EMSD and the CORE Program partnered with FEMA to provide community 
outreach and education for the movie release of "San Andreas" at the Grand Lake Theatre. 
Over 1,000 moviegoers participated, in conjunction with Oakland Fire, Oakland Parks and 
Recreation, Oakland Radio Communications Association (ORCA), FEMA, USGS, CalOES, Bay 
EMT and the Grand Lake Theatre. 

• The CORE Program offered two new workshops in the last quarter: Self-Care & Resiliency 
and Neighborhood Networking. 

• CORE has conducted over twenty private classes in the last quarter and has numerous 
classes scheduled through the end of the year. CORE classes in Cantonese, Mandarin, ASL 
and Braille were provided via translators and translated materials with the assistance of the 
City's Equal Access department, and our ADA program. 

• The Great CA ShakeOut Annual Drop, Cover, Hold On drill was held Thursday, October 15, 
2015 at 10:15 am. This year in conjunction with the ADA 25th Anniversary Oakland Fire, 
ADA Program and FEMA hosted a ShakeOut ADA25 Preparedness Fair at Frank Ogawa Plaza 
from 9:00 am to 2:00 pm with speakers, demonstrations and displays with an interactive 
Drop, Cover, Hold On drill. 

Sustainable Oakland/ Energy and Climate Action Plan 
Oakland is consistently recognized as one of the most livable and sustainable cities in the 
nation, and City staff and elected officials are committed to leading Oakland's progress in 
becoming a more sustainable city - a community in which all people have the opportunity to 
pursue safe, happy, healthy and fulfilling lives, now and into the future. Protecting a clean and 
ecologically healthy environment; growing a strong economy with opportunity for all; and 
fostering a safe, equitable and vibrant community are all critical components of this vision. The 
City's award-winning sustainability efforts rely on collaboration both among City departments 
and between City government and community and business groups. Our sustainability 
leadership is focused on continuously improving our efforts as new data, technologies, and 
community resources become available, and constantly pushing the boundaries of what it 
possible. The Sustainable Oakland Program tracks and reports on progress toward achieving the 
City's Energy and Climate Action Plan (ECAP) goals, and produces an annual Sustainable 
Oakland Report.15 

The City's ECAP was adopted by Council in 2012, and sets forth Priority Actions and additional 
actions for accomplishing deep Greenhouse Gas emissions, increasing social equity through 
sustainability efforts, and building community-wide resilience by 2020. Actions are grouped 

15 See City website, http://www2.oaklandnet.eom/Government/o/PWA/s/SO/index.htm 
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into themes of transportation and land use, building energy use, material consumption and 
waste, community engagement, and climate adaptation and increasing resilience. 

The Sustainable Oakland report for 2014-2015 notes progress on several relevant Priority 
Actions: 

• PA-29: The City participates in discussions with the San Francisco Bay Conservation and 
Development Commission (BCDC), Local Government Sustainable Energy Coalition, and 
Urban Sustainability Directors Network on climate adaptation programs, and 
administers a Resilience Program through the 100 Resilient Cities grant from the 
Rockefeller Foundation. 

• PA-31: Transportation and land use planning are coordinated in the City's General Plan, 
and specific integration requirements are in place for all major development projects in 
the City. 

• PA-58: The City is continuing to seek grants to fund community climate workshops. 
Community partners, including the Oakland Climate Action Coalition, have been 
conducting workshops addressing both climate change mitigation and resiliency. 

• PA-59: BCDC, through the Adapt to Rising Tides program, is completing its Oakland 
Alameda Resilience Study in 2016, assessing long term climate risks to properties near 
the Oakland Coliseum and on Bay Farm Island, home to the Oakland International 
Airport. Additional analysis is being conducted regionally, with the City of Alameda. 

• PA-60: The City provides ongoing education to the community on climate issues through 
the Sustainable Oakland site, a Facebook page, and multiple publications, brochures, 
events, and other materials. 

• PA-61: The City has hired a Chief Resilience Officer to pursue opportunities to improve 
resilience in both planning and policy documents. 

Resilient Oakland: 

In 2013, Oakland was named one of "100 Resilient Cities", an initiative funded by the 
Rockefeller Foundation, dedicated to helping cities around the world become more resilient to 
physical, social and economic challenges. Oakland, as a leader in community-based climate 
resilience planning, is working to foster community partnerships to increase resilience, as well 
as social and economic equality. Development of a Resilience Strategy allows Oakland to: 
review and confirm the City's existing level of resilience; identify high-priority areas and 
initiatives for improving resilience; and strategically implement high impact projects in 
partnership with 100 Resilient Cities and other organizations and people committed to Oakland 
thriving. A Preliminary Resilience Assessment was released in March 2016, and is included as 
Appendix A to this update of the Hazard Mitigation Plan. 
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3.3 Previously implemented mitigation measures. 
There are a number of hazard-reduction measures the City has performed in the years 2010-
2015, and in prior years, and other measures the seeks funding to continue as ongoing 
mitigation. 

Oakland City Hall base isolation/retrofit 
Oakland's City Hall is a historic landmark which opened in 1914 as the first high-rise 
government building in the nation. The building underwent seismic renovations, including 
installation of base isolators, following the 1989 Loma Prieta earthquake to improve the safety 
of the building and its occupants during future earthquakes. 

Single family home seismic retrofit program 

The City instituted and funded the Seismic Strengthening Incentive Program for Single Family 
homeowners, starting in 2008. The City set aside $1 million from its real estate transfer tax for a 
two-year program. Details of the program included a flat rate permit fee ($250) for those who 
met the City's retrofitting standards (otherwise, applicants would pay 10% of construction fee 
for the permit); and up to $5,000 reimbursement for those who met the City's seismic 
retrofitting standards and completed the retrofitting within 18 months. The City also included 
retrofitting standards—akin to Plan Set A or a custom designed plan by a licensed structural 
engineer—in the Oakland Building Code. 

At the time Oakland began its Seismic Strengthening Incentive Program, the State of California 
had not adopted such a code, and Oakland was one of the first to do so. The State has since 
also adopted retrofitting standards. 

During the two years the Single Family seismic retrofit program was funded in Oakland, more 
than 360 people participated. Owners understood that by performing the seismic retrofit, they 
were protecting a large investment, and adding the typicai cost of a $3,000 to $10,000 for 
retrofitting at the time they were applying for the mortgage was not onerous. Oakland's 
funding program ended in 2012, with the closing of the Redevelopment Agency, but the 
operational and administrative functions are still in place within the City's Housing and 
Rehabilitation Unit. 

As of 2016, the City is seeking grant funding for the "Earthquake Safe Home" program, which 
would assist 600 homeowners for code-compliant seismic retrofits (see Mitigation strategies 
Section, 6.4.2). . 
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Un-reinforced masonry ordinance: 

City of Oakland staff continue to actively implement existing State law that requires cities and 
counties to maintain lists of the addresses of unreinforced masonry buildings and inform 
private property owners that they own this type of hazardous structure. 

Soft-story screening program 

In 2009, the Oakland City Council passed Ordinance 12966 C.M.S., which added Chapter 15.26 
to the Oakland Municipal Code, entitled "Mandatory Seismic Screening of Certain Multiple 
Story Residential Buildings Permitted for Construction Prior to the Adoption by the State of 
California on January 1,1991, of the 1988 Edition of the Uniform Building Code". The ordinance 
acknowledged that "soft story" residential buildings pose a substantial risk to the building's 
residents because this type of building is inherently vulnerable to structural damage and even 
collapse in a moderate or major earthquake. The ordinance required owners of wood-frame 
multi-family buildings to complete a short level 1 (low-cost) screening assessment to verify the 
City's inventory of potential soft story buildings. Through this process, 1,379 building owners 
were contacted, with 65 percent responding. The City of Oakland is currently in the process of 
developing a new program that will mandate the retrofit of vulnerable multi-family soft-story 
buildings. 

Wildfire Prevention 

The City of Oakland has a designated 'High Fire Severity Zone' within the Oakland Hills which is 
approximately 16.5 square miles. The Wildfire Prevention Assessment District (WPAD) was 
created in 2004 and assessed a parcel tax of $65 annually per single family residence for a 
period of 10 years, concluding in 2014. A City Council appointed Citizen Advisory Board provides 
oversight on the use of the accrued fund balance. This funding is used specifically for 
abatement measures and public education within the High Fire Severity zone. Fire Department 
residential and vacant lot compliance inspections, roadside fuels reduction projects, free 
residential curbside chipping and debris pile removal, goat grazing on City open spaces and 
parks, fire prevention and education outreach and a matching grant program of up to $5,000 
per home to pay for tree thinning, brush cutting and other fuel reduction measures have been 
possible because of the WPAD parcel tax funding. The City will seek the renewal of the WPAD 
by voters during the Local Hazard Mitigation Plan period of 2016-2021. 

The Preliminary Resilience Assessment notes several of the ongoing fire-prevention actions of 
the City: 

Oakland's Fire Department proactively mitigates fire risk by deploying 3,000 goats 
across 1,400 acres of the Oakland Hills between May and September to eat the brush 
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that could otherwise be the flash fuel for wildfires; engages community volunteers in 
removing flammable brush, which in 2014 resulted in the removal of 250 cubic yards of 
brush like the invasive French Broom; and regularly inspects the 10,590 acre, 16.5-
square-mile Wildfire Prevention Assessment District. Firefighters also educate the public 
on fire code requirements and best practices for creating defensible space zones around 
the exterior of homes. These multi-pronged efforts make Oakland's Fire Department 
among the most proactive in California and have prevented the spread of wildfire during 
the most recent intense drought and during dry summer months.16 

Infrastructure improvements 

In January 2012, the City sought continuation of an existing contract with an international 
engineering firm, enabling them to continue their design, bidding and construction support for 
the seismic upgrades of seven bridges owned by Caltrans in the City of Oakland, under the 
Seismic Safety Retrofit Program. Completion of bridge seismic retrofit projects will ultimately 
improve seismic response of City facilities during earthquakes. 

Oil Spill Response Planning 

As mentioned earlier, the Oakland Fire Department's Emergency Management Services Division 
(EMSD) has been the lead agency since July 1995 for development and implementation of the 
Alameda County Local Oil Spill Contingency Plan (ACLOSCP). 

The Emergency Management Services Division receives grant funding to make revisions and 
updates to the local plan, participate in the development of a Memorandum of Understanding 
(MOU) between the CDFW, Alameda County Operational Area, the City of Oakland and 
participating cities, and conduct and participate in trainings and exercises. 

In 2014, Governor Brown expanded the Office of Spill Prevention and Response (OSPR) program 
to cover all state surface waters at risk of oil spills from any source, including pipelines, 
production facilities, and the increasing shipments of oil transported by railroads. This 
expansion provided critical administrative funding for industry preparedness, spill response, 
and continued coordination with local, state and federal government along with industry and 
non-governmental organizations. 

In 2015, the City Council approved by Resolution (No. 85531 C.M.S.), a Memorandum of 
Understanding (MOU) between the City of Oakland Emergency Management Services Division 
and the Alameda County Operational Area for oil spill planning. The new agreement ensures 

16 City of Oakland, Preliminary Resilience Assessment, 2016, pg. 23 
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the City of Oakland will continue to play a prominent role in planning, mitigating, responding to 
and training for oil spills. 

Disaster Recovery Planning 

Phases one and two of the City of Oakland Emergency Management Services Division's Disaster 
Recovery Planning project includes development of a best practices document and localizing 
the planning products to coordinate and manage long-term recovery after a catastrophic event. 

Key objectives: 

• Validation of the health, social, economic, natural and environmental Recovery Support 
Functions (RSFs). 

• Build resiliency from the local jurisdiction up to the nation. 

• Development of the "Recovery Framework Resources and Tool Kit". 
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4 Community Profile 

4.1 Oakland Economy 
Oakland's economy is made up of thousands of private businesses, as well as larger 
organizations and government agencies. A recent count shows there are approximately 220,000 
total employees in Oakland, with approximately 95,000 employees located in downtown17. 
Bringing Oakland businesses back to operation following a disaster, to allow employees to 
return to work, and using businesses for disaster recovery is part of the current planning of the 
Emergency Management Services Division, as well as the training objective of the CORE 
program. 

The largest employers in Oakland are health care services or government services, as shown in 
Table 5. Employees of the City of Oakland are Disaster Services Workers during an emergency. 

Table 5: Largest employers in the City of Oakland 

Employer # Employees 
State of California 7,480 
Kaiser Permanente 7,000 
City of Oakland 4,807 
Alameda County 4,600 
Oakland Unified School 4,450 
District 
UCSF Benioff Children's 2,600 
Hospital Oakland 
UPS 2,200 
Alameda Health System 2,180 
(Highland Hospital) 
Southwest Airlines 2,140 
Alta Bates Summit Medical 2,000 
Center, Summit Campus 
Bay Area Rapid Transit 1,600 
Peralta Community College 1,550 
District 
East Bay Municipal Utility 1,415 
District 
FedEx Corp 1,400 
Alameda-Contra Costa Transit 1,380 
District 
Source: 2016 San Francisco Business Times: East Bay Book of lists 

17 City of Oakland/ Hausrath Economics Group, "Oakland Transportation and Capital Improvements Impact Fee 
Nexus Analysis", Table A-2: Oakland Employment and Space Sub Area, 2015", pg. A-4. 
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4.2 Assets (Services & Facilities) 
The City of Oakland owns and maintains City facilities which totals over 3,000,000 square feet 
of space. Facilities include Oakland City Hall and administrative office buildings and parking lots 
in Frank H. Ogawa Plaza, Oakland Museum of California, 25 recreation centers, the Main Library 
and 16 neighborhood branch libraries, 25 fire stations, five senior centers, and five municipal 
swimming pools. A list of City-owned facilities maintained by Oakland Public Works is Appendix 
F to the 2016-2021 Local Hazard Mitigation Plan. 

In 2012, the City prepared an Infrastructure Report Card for the City of Oakland. That report 
shows the City's assets and infrastructure as: 

• Local Streets and Roads: 806 miles of paved streets 
• Sidewalks, Curb Ramps, Stairs, Paths: 1,126 miles of sidewalk; 17,978 curb ramp 

locations; 232 sets of stairs and paths 
• Bridges: 38 bridges 
• Traffic Signals, Signs and Markings: 677 traffic signal Intersections; 200,000 signs 
• Street Lighting: 37,000 streetlights 
• Storm Water: 400 miles of storm drains; 80+ miles of open creek 

• Wastewater Collection: 919 miles of sewer pipes; 7 pump stations 
• Public Buildings: 309 public buildings 
• Parks and Landscaping: 134 parks and public spaces 
• Trees: 42,642 street trees, plus trees in parks & medians 
• Fleet and Equipment: 1,489 vehicles and pieces of equipment 

The sizes of some City-owned facilities, such as Fire, Police, Library and Parks buildings are 
detailed in Table 6. 
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Table 6. Oakland Public Facilities Inventory 

Public Facilities Inventory 

Fire 

Essential Service 132,405 bldg. sq. ft. 

Civic 18,159 bldg. sq. ft. 

Utility 9,092 bldg. sq. ft. 

Total Buildings 159,656 bldg. sq. ft. 

Land 767,466 land sq. ft. 

Police 

Essential Service 237,122 bldg. sq. ft. 

Civic 7,001 bldg. sq. ft. 

Total Buildings 244,123 bldg. sq. ft. 

Land 180,000 land sq. ft. 

Library 

Civic Buildings 209,046 bldg. sq. ft. 

Land 242,810 land sq. ft. 

Parks & Recreation 
(includes Open Space) 

Civic Buildings 489,933 bldg. sq. ft. 

Land (for buildings) 2,155,634 land sq. ft. 

Improved Parks 26,355,130 land sq. ft. 

Open Space 71,585,152 land sq. ft. 

Storm Drain 

Storm Drain Pipes 2,108,859 linear ft. 

Source: Oakland Transportation an d Capital Improvements Impact Fee Nexus Analysis, prepared for City of 
Oakland by Urban Economics and Hausrath Economics Group, March 10, 2016. 
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Recent Public facilities which have been either built or renovated in the last five years, include: 

• Fire Station #18 (2011) 
• 81st Avenue Library (2011) 

• Golden Gate Recreation Center (2015) 

In the 2010-2015 Local Hazard Mitigation Plan (2010-2015 LHMP), the City reported the specific 
acreage which was threatened by specific hazards. Updated data for the 2016-2021 LHMP can 
be found in Chapter 5, the Hazards Analysis. 

Oakland is the location for many facilities which other governmental agencies, special districts, 
hospitals and public transportation agencies own and operate from. These agencies include: 

• Oakland Unified School District 
• Peralta Colleges, including the campuses of Laney College and Merritt College 
• University of California, Office of the President 
• Alameda County (Courthouses and offices) 
• East Bay Regional Parks District (HQ and parks facilities) 
• East Bay Municipal Utility District 

• The State of California 
• United States Federal Government (Courthouses and offices) 
• Oakland Housing Authority 
• San Francisco Bay Area Rapid Transit District (BART) 
• Alameda- Contra-County Transit District (AC Transit) 
• Kaiser Hospital and Emergency Room 
• Highland Hospital and Emergency Room 

• Alta Bates Summit Medical Center 

The City will continue to collaborate with each of these agencies and entities on mitigation 
efforts. 

Populations, such as young children, school - age children, the elderly and sick and recovering 
patients are considered vulnerable, and are all housed in Oakland, in facilities including private 
day care, private schools, elder care and assisted living, and medical clinics. Because these 
facilities are privately operated, and some may move without notifying the City, identifying 
individual buildings for mitigation efforts can be challenging. The City does maintain a listing of 
current locations as this is critical information for effective disaster response. 
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5. Hazard Identification, Analysis, Assessment 
As described in Oakland's Preliminary Resilience Assessment, natural hazards, which could occur 
in Oakland, are well known. Earthquakes and wildfire have damaged the City in the past so 
severely that impacts have made international news. The effects of such shocks are 
exacerbated by long-term social stresses, such as violent crime and financial and educational 
disparities. Now, climate change threatens the City, with impacts that fall as both discrete 
shocks (coastal floods, increased wildfire risks) and continual or periodic stress (rising seas and 
droughts). As the climate warms, droughts, extreme heat days, and large rainstorms, are 
expected to occur more frequently and intensely. Oakland's poorer residents, the elderly, and 
children may be disproportionately vulnerable to these increasing threats.18 

5.1 Hazard Characterization 
Acute shocks are the sudden and sharp events that threaten the wellbeing of the City. A variety 
of shocks can be expected to occur within Oakland over time. The frequency or intensity of a 
particular shock can trigger additional shocks (such as a powerful earthquake triggering major 
infrastructure failure and wildfire), and the scale of impacts will vary widely for an event 
depending on a variety of factors and conditions. This section of the 2016-2021 Local Hazard 
Mitigation Plan (2016-2021 LHMP) describes those shocks which are considered high likelihood 
events in Oakland. 

In 2010, the LHMP identified earthquakes, fire and flood as the highest priority hazards to 
mitigate. These three hazards continue to be the high priority in the 2016-2021 LHMP. Because 
of the close collaboration with BCDC on the Adapting to Rising Tides project and the Oakland 
study area around the Airport, 1-880 and the Oakland Coliseum, mitigating the effects of future 
flooding from sea-level rise is also a high priority in the 2016-2021 LHMP. 

Past Occurrences of Disasters (Natural, and human-caused) 

The City of Oakland has experienced a number of different disasters over the last 50 years, 
including numerous earthquakes, floods, droughts, wildfires, energy shortages, civil 
disturbances, landslides, and severe storms. Two shocks from 25 years ago are still in the 
forefront of hazard mitigation planning and disaster preparedness: the 1989 Loma Prieta 
earthquake and the 1991 Oakland-Berkeley Firestorm (the "Oakland-Berkeley Tunnel Fire"). 

The magnitude 6.9 Loma Prieta earthquake collapsed the double-deck Cypress viaduct, part of 
the Nimitz Freeway, in West Oakland, killing 42 people. The earthquake damaged unreinforced 
masonry buildings, and rendered 5,000 residents of single occupancy buildings homeless. 
However, it was also a springboard to improvement: community activists successfully fought for 

18 City of Oakland, Preliminary Resilience Assessment, (2016) pg. 20-21 
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the reunification of West Oakland. The old highway viaduct was torn down and replaced by 
Mandela Parkway, a grand boulevard with a landscaped median where the viaduct once stood. 
The earthquake also inspired the formation of Oakland-based CARD (Collaborating Agencies 
Responding to Disasters) to address the unmet emergency readiness needs of the public, 
nonprofit and faith sectors. CARD inspired a nationwide increase in emergency preparation. The 
last major regional reconstruction project resulting from the Loma Prieta quake was the 
completion of the new East span of the Oakland-San Francisco Bay Bridge in 2013. 

The 1991 Oakland firestorm destroyed 2.5 square miles of mostly residential neighborhoods. 
Spread by gusting winds through heavily vegetated valleys, the fire destroyed 3,469 homes and 
apartment units, killed 25 people and injured 150. In total, the firestorm cost $3.9 billion in 
present-day dollars. The economic losses, in combination with injuries and loss of life make this 
the worst urban firestorm in American history. 

The fire storm highlighted the dangers posed by wildland-urban interface fires in major cities, 
spurred research into improved prevention and firefighting techniques, and validated the 
efforts of CARD. Oakland city firefighters now carry more extensive wildland firefighting gear 
and fire shelters. Fire hydrants now have the industry standard outlets throughout the city, 
water cisterns and a new Hills fire station were added, and radio communications were 
improved. 

Oakland experienced its worst flooding conditions during the storm of October 1962. In the last 
20 years, Oakland has experienced the most severe storm events in the winters of 1997/1998 
and 2005/2006. 

As shown in Table 7 below, Oakland has experienced declared disasters, but the majority of 
activations of the Emergency Operations Center are for human-caused incidents. 
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Table 7. Declared Disasters and Activations of the Emergency Operations Center 

Date Action 

31 December 2015 New Year's Eve 

19 June 2015 Warriors NBA Parade Celebration 

16 June 2015 NBA Finals 

5 June 2015 First Friday -Call For Action 

19 May 2015 Malcolm X Day -Call For Action 

2 May 2015 National Day of Action 

1 May 2015 May Day 

15 January 2015 MLK Weekend 

31 December 2014 New Year's Eve 

14 November 2014 Ferguson Grand Jury 

22 October 2014 National Day to Stop Police Brutality (Occupy Oakland) 

5 September 2014 Oakland-Urban Shield Protest 

15 March 2014 International Anti-Police Day 

31 December 2013 New Year's Eve 

25 October 2013 Occupy Oakland Planned Protests (Anniversary Event) 

19 July 2013 Operation Verdict (Zimmerman) 

2 July 2013 Occupy Oakland Planned Protests 

1-2 May 2013 May Day-March for Dignity and Resistance 

31 December 2012 New Year's Eve 

26-27 October 2012 Occupy Oakland Planned Protests (Anniversary Event) 

12 July 2012 Presidential Visit (POTUS) 
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Date Action 

1-2 May 2012 May Day-March for Dignity and Resistance 

10 April 2012 Occupy Oakland Planned Protests (6 mo. Anniversary Event) 

28-29 January 2012 Occupy Oakland 

7,14, 21 January 2012 Anti-Police Protests 

September, October, 
November and 
December 2011 

Occupy Oakland 

12 June 2011 Mehserle Release Protest March/Rally 

11 March 2011 Tsunami Warning Result of 8.9 Earthquake in Hondshu, 
Japan 

June 30-July 1; July 6-
July 8; December 3, 
2010 

Mehserle Trial 

27 February 2010 Chile Earthquake/Tsunami (State EOC activated; Alameda 
County EOC monitored situation 

January 2009 Oscar Grant shooting/Mehserle verdict (Civil Disturbance) 

January 2008 Winter Storms (City of Oakland declared emergency) 

9 November 2007 Cosco Busan Oil Spill; 53,000 gallons of oil spilled into SF Bay 

29 April 2007 1-80 Freeway collapse; tanker truck exploded, destroying 
section of freeway. 

2006 Spring Storms (Alameda County); flooding, landslides and 
mudslides 

2005-2006 Winter Storms (Alameda County); flooding, landslides and 
mudslides 

2 February 1998 El,Nino storms and flooding; landslides in Oakland Hills 

1992,1995,1996, Winter storms and flooding 

10 October 1991 East Bay Hills fire ("Oakland firestorm") 

Source: City of Oakland Emergency Management Services Division, 2016 

50 



5.1.1 Earthquake 

Most, though not all, of the geologic hazards that present the threat of devastation to life and 
property are the direct or indirect result of ground movement due to earthquakes. The primary, 
or direct, earthquake hazards are surface-fault rupture and ground shaking. Secondary hazards, 
associated with ground shaking, include several forms of ground failure and inundation. Ground 
failure is the permanent deformation of the ground due to its loss of strength or failure of the 
underlying materials during earthquake shaking, and includes liquefaction, landslides, 
mudslides, differential settlement and subsidence. The likelihood of occurrence of these 
secondary earthquake effects (with the exception of inundation) is generally high. The main 
geologic hazards include: 

• Fault rupture or displacement: a sudden shifting of the ground along the trace of an 
earthquake fault; usually, but not always, occurs at the time of an earthquake, and is 
associated with stronger quakes. 

• Ground shaking: movement of the ground caused by the passage of seismic waves 
through the earth's outer crust during an earthquake; it typically is strongest near the 
earthquake fault. Ground shaking is the most noticeable phenomenon of seismic activity 
and the one people associate most closely with earthquakes; it also represents the major 
hazard from an earthquake, in the form of damage to structures. The intensity of ground 
shaking at a particular site is affected by the characteristics of the earthquake, distance 
from the fault, and the characteristics of the underlying soil. 

• Liquefaction: the rapid transformation of sediment from a solid state into a fluid state, 
which causes the soil to lose cohesiveness and become incapable of carrying significant 
loads; it causes sediment to behave as quicksand, and results in structures settling, tipping 
or—in the case of underground tanks, for example—rising buoyantly. Its potential to occur 
is a function of the intensity of the ground shaking and the underlying geologic conditions. 
In general, liquefaction is less destructive than ground shaking; however, in certain areas, it 
has occasionally resulted in substantial damage to property from the failure of structural 
foundations. 

• Landsliding: the rapid down-slope movement of soil, rock and rock debris. Most slides 
are natural occurrences, though they can be triggered by improper construction activities. 
The main causes of landslides are earthquake-induced ground shaking, heavy rains and 
poorly engineered grading and drainage projects. (Improper grading may alter natural 
drainage patterns and allow water to collect and loosen soils). Factors that determine the 
extent and severity of a landslide include the steepness of slope, the presence of weak or 

51 



poorly consolidated soils, the soil's water-content level and the existing grading and 
drainage patterns. 

Earthquakes are the most pervasive safety hazard in Oakland. Unlike fires or floods—the paths 
of which can, to some extent, be measured, predicted and contained—earthquakes are, at 
present, impossible to predict or contain. Although it is not possible to eliminate all the risks 
associated with earthquakes, it is the intent of the safety element to use available tools, such as 
geotechnical studies, appropriate land-use decisions and adequate building codes, to reduce 
the risks. Because earthquakes rarely destroy an entire neighborhood or even city block, the 
prohibition of construction in a particular area—with the exception of earthquake fault zones-
is a less-effective mitigation measure than improved building design. 

Local seismology. The tectonic plates that make up the earth's crust are in continual 
movement. This movement causes strain to build at the plate boundaries, or faults. Strain 
accumulates until the plates can no longer sustain it, at which point there is an energy release. 
This energy release expresses itself as tectonic creep, fault ruptures, ground shaking and, more 
generally, earthquakes. Once the release occurs, the process of gradual strain build-up begins 
anew. Major earthquakes result when collisions of the plates occur at shallow depths or involve 
larger plates or longer faults, and usually have their epicenters on or near a fault. Earthquakes 
are common in California because the state's coastline is at the boundary of two tectonic 
plates. The coastline is part of the Circum-Pacific seismic belt, which extends the length of the 
western edge of the Western hemisphere, and is where over 80 percent of the world's 
earthquakes occur. 

The Safety Element of the Oakland General Plan describes the following risks to Oakland from 
earthquakes: 

The City of Oakland lies within the San Andreas fault system, the largest one in 
California and the one with potential for the strongest earthquakes. More specifically, 
the city straddles the Hayward fault, a "branch" fault of the larger system. The Hayward 
fault runs along the southwestern base of the East Bay hills and parallels State Highway 
13, making it an approximate physical boundary between the low-lying, urbanized 
portions of Oakland to the west and the less developed, upland areas to the east. The 
fault's two segments, each approximately 30 miles long, extend from the Warm Springs 
district of Fremont to Oakland, and from Oakland to Point Pinole. The Hayward fault is 
believed to accumulate strain at one of the highest rates in the Bay Area, suggesting 
that it is one of the faults in the region most likely to generate a large earthquake. In 
fact, the fault is one of the most hazardous in the world because of its high "slip rate;" 
its demonstrated ability to generate large, surface-rupturing earthquakes; and, most 
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importantly, its location through a heavily urbanized area. The last major quake on the 
Hayward fault occurred in 1868. A far less-active fault, the Calaveras fault, runs down 
the San Ramon Valley, parallel to and approximately ten miles east of the Oakland hills 
crest.19 

In 2016, the City issued its Preliminary Resilience Assessment, which looked at the latest data 
for earthquake hazards in Oakland. The Assessment found: 

In Northern California, seven major fault systems are considered capable of rupturing in 
earthquakes of magnitude 6.7 or larger (see Figure 2). Many of these earthquakes would 
produce strong ground shaking and damage in Oakland. The Hayward Fault, lies at the 
base of the hills east of the city, has a 31% chance of producing such an earthquake 
within the next 30 years. Such an earthquake would cause significant damage; in 
Oakland, shaking from the Hayward fault could be 3-10 times stronger than the shaking 
experienced in the 1989 Loma Prieta earthquake. Soft story apartment buildings are 
particularly at risk, and over 22,000 apartment units are in such buildings in Oakland20. 

Table 8. Earthquake-related declared disasters in the Bay Area since 1950 

Disaster State 
Proclamation 

Federal 
Declaration 

Counties Declared Damage 

M6.0 South Napa August 24, 2014 September 11, Napa and Solano $362 million - $1 
earthquake 2014 Counties billion in damage 
Tsunami resulting March 11, 1011 April 18, 2011 Del Norte, $39 million in 
from M8.9 Monterey, Santa damage 
Honshu, Japan Cruz 
earthquake 

M5.2 Napa September 6, 2000 September 14, Napa County $15-70 million in 
earthquake 2000 estimated damage 
M7.1 Loma Prieta October 18,1989 October 18,1989 Alameda, $5.9 billion in 
earthquake Monterey, San 

Benito, San 
Mateo, Santa 
Clara, Santa Cruz, 
San Francisco, 
Contra Costa, 
Marin, Solano 

damage, 23,408 
homes damaged, 
3,530 businesses 
damaged, 1,018 
homes destroyed, 
366 businesses 
destroyed 

19 • City of Oakland, Safety Element of the Oakland General Plan, (2004), pg. #26-27 
20 City of Oakland, Preliminary Resilience Assessment, (2016), pg. 21 
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Disaster State 
Proclamation 

Federal 
Declaration 

Counties Declared Damage 

M6.2 Morgan Hill 
earthquake 

April 25, 1984 Santa Clara County $7,265 million in 
damage to public, 
business, and 
private sectors 

Tsunami warning 
resulting from 
Good Friday 
earthquake in 
Alaska 

September 15, 
1964 

Not declared Marin County No damage 

Source: State of California Multi-Hazard Mitigation Plan, Appendix M; Governor's Office of Emergency Services 

Probability of Future Earthquakes 

ABAG's "Bay Area Risk Landscape," discusses the probability of future earthquakes in the Bay 
Area21: 

A powerfully damaging earthquake similar to the 1906 earthquake or 1989 Loma Prieta 
earthquake is rare but likely to occur in the next 30 years. The United States Geological 
Survey (USGS) estimates there is a 72% chance of one or more magnitude 6.7 or larger 
earthquakes in the next 30 years on one of the Bay Area's faults.22 Smaller magnitude 
earthquakes are more likely to occur, potentially producing significant local damage, as 
experienced in the 2014 South Napa earthquake. 

Scientists continually study which Bay Area faults are more likely to produce large 
earthquakes, and how often. In March 2015, the USGS released an update to its 2008 
earthquake probabilities for California faults. The Uniform California Earthquake 
Rupture Forecast 3 (UCERF3) provides detailed assessment on the likelihood of each 
fault segment producing M6.7, M7.0 and M8.0 and greater earthquakes. These 
probabilities are based on data such as fault length; how much energy the faults release 
annually through fault slip; and, known historical return periods for the fault. Table 9 
summarizes the probabilities of future earthquakes in California, and each fault is shown 
on a map in Figure 2. 

21 Association of Bay Area Governments, "Risk Landscapes", 2016, pg. 11. 
22 Field, E.H., and 2014 Working Group on California Earthquake Probabilities, 2015, UCERF3: A new earthquake 

forecast for California's complex fault system: U.S. Geological Survey 2015-3009, 6 p., 
http://dx.doi.org/10.3133/fs20153009. 
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Table 9. Likelihood of a M6.7 or greater earthquake over the next 30 years. 

Earthquake Fault Probability1 

San Andreas (Mendocino Coast to San Benito County) 33% 
Hayward 28% 
Calaveras 24% 
Hunting Creek, Berryessa, Green Valley, Concord 24% 
Maacama 23% 
Rodgers Creek 15% 
San Gregorio 5% 
Greenville 6% 
Mt. Diablo 3% 
West Napa 2% 
1Source: Uniform Earthquake Rupture Forecast, Version 3 
(2014) 

Source: ABAG 

Figure 2. Regional Earthquake Faults 
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Figure 3 shows several earthquake hazards in Oakland on a single map: the Hayward Fault zone 
("Alquist-Priolo" zone), liquefaction and landslide susceptibility in Oakland. 1,850 acres of 
Oakland are in the Alquist-Priolo Earthquake Fault Study Zone; most of the City's urban acres 
(34,600) are in the highest two categories of shaking potential, in large part because the 
Hayward fault runs through to the eastern portion of the City. 

Post-seismic slip ("after-slip") 

Following an earthquake, sections of the fault can continue to slip, for up to a year after the 
initial shaking. "Post-seismic slip" or "after-slip" can be difficult to manage, according to ABAG, 
"as infrastructure may need to be continually re-straightened, complicating restoration of 
systems that cross the fault."23 The City could also, under this scenario, issue building permits 
to reconstruct earthquake-damaged buildings which then are further damaged following 
additional quakes. 

23 Association of Bay Area Governments, Cascading Failures: Earthquake Threats to Transportation and Utilities; 
(2014); pg. 8 
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Figure 3. Seismic Hazard Planning Zones 
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Modified Mercalli Intensity (MMI) scale 

The U.S. Geological Survey describes the Modified Mercalli Intensity scale: 

The effect of an earthquake on the Earth's surface is called the intensity. The intensity 
scale consists of a series of certain key responses such as people awakening, movement 
of furniture, damage to chimneys, and finally - total destruction. Although numerous 
intensity scales have been developed over the last several hundred years to evaluate 
the effects of earthquakes, the one currently used in the United States is the Modified 
Mercalli (MM) Intensity Scale. This scale is composed of increasing levels of intensity 
that range from imperceptible shaking to catastrophic destruction. It does not have a 
mathematical basis; instead it is an arbitrary ranking based on observed effects. 

The Modified Mercalli Intensity value assigned to a specific site after an earthquake has 
a more meaningful measure of severity to the nonscientist than the magnitude because 
intensity refers to the effects actually experienced at that place. 

The lower numbers of the intensity scale generally deal with the manner in which the 
earthquake is felt by people. The higher numbers of the scale are based on observed 
structural damage. Structural engineers usually contribute information for assigning 
intensity values of VIII or above.24 

At high intensities (MMI > 6), earthquake shaking damages buildings. The severity of the 
damage depends on the building type, the age of the building, and the quality of the 
construction. Masonry and non-ductile concrete buildings can be more severely damaged than 
wood-frame or engineered buildings. Buildings built to older building codes can be more 
severely damaged than recently constructed buildings using newer codes.25 

The U.S. Geological Survey modeled the intensity which could come from a magnitude 7.3 
earthquake on the Hayward Fault. Figure 4 shows the different levels of intensity anticipated 
across the Bay Area from such a quake. The map shows that the most intense shaking will be 
felt along the East Bay, including Oakland, from Pinole in the north, to Milpitas in the south. The 
Figure 4 shows much of Oakland in the orange area, suggesting that in this scenario of a 7.3 
Hayward fault earthquake, Oakland will have violent shaking, associated with MMI Level 9. 
Table 10 describes the different effects of the different MMI intensity levels. 

24 U.S. Geological Survey, http://earthquake.usgs.gov/learn/topics/mercalli.php 
25 See http://resilience.abag.ca.gov/shaking/mmipopup/ 
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Table 10. MMI Intensity Table 

Intensity Building Contents Masonry Buildings Multi-Family Wood- 1&2 Story Wood-
Frame Buildings Frame Buildings 

MMI 8 Nearly everything Poorly constructed Soft-story buildings Houses shift if they 
thrown down from buildings suffer are displaced out of are not bolted to 
shelves, cabinets, partial or full plumb and partially the foundation, or 
and walls. Furniture collapse. Some well- collapse. Loose are displaced and 
overturned. constructed partition walls are partially collapse if 

buildings are damaged and may cripple walls are 
damaged. fail. Some pipes not braced. 
Unreinforced walls break. Structural elements 
fall. such as beams, 

joists, and 
foundations are 
damaged. Some 

pipes break. 
MMI 9 Only very-well Poorly constructed Soft-story buildings Poorly constructed 

anchored contents buildings collapse. partially or buildings are 
remain in place. Well-constructed completely collapse. heavily damaged, 

buildings are heavily Some well- some partially 
damaged. constructed collapse. Some 
Retrofitted buildings buildings are well-constructed 
damaged. damaged. buildings are 

damaged. 
MMI 10 Only very well Retrofitted buildings Many well- Well-constructed 

anchored contents are heavily constructed buildings are 
remain in place. damaged, and some buildings are damaged. 

partially collapse. damaged. 

Source: ABAG (2013). Modified Mercalli Intensity Scale; http://resilience.abag.ca.gov/shaking/mmipopup/ 
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Figure 4. Modified Mercalli Intensity for Magnitude 7.3 Scenario Earthquake on the Hayward 
fault 
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Earthquake-induced Fires 
Earthquakes can start fires, which causes damage in addition to the shaking and collapsing that 
comes with a major disaster. Fires can start from damaged gas connections, appliances with 
pilot lights, or damaged electrical equipment. For example, immediately after Loma Prieta, 
there were 35 fires in San Francisco; the 1906 earthquake famously ignited fires which burned 
over 3.5 miles of the City. ABAG recently studied the risks from earthquake-induced fires in the 
Bay Area and found: 

Fire following earthquake is especially challenging because there are often multiple 
ignitions at once (overwhelming fire crews), typical water supply for fighting fire may be 
reduced or unavailable, and maneuvering fire crews to the ignition can be difficult if 
streets are blocked by road damage or by debris that blocks the streets. Fire following 
earthquake is an issue that could impact any Bay Area community that experiences an 
earthquake - both urban and rural. The problem is heightened for urban environments, 
where many simultaneous ignitions can lead to a firestorm, and single fires can more 
quickly and easily move structure to structure. 

A few characteristics can make a specific community more vulnerable to fire following 
earthquake. If there is a higher likelihood of building damage, there is also a higher 
likelihood that an ignition occurs. If a building collapses there is a high risk for gas or 
electrical lines to start "seed" fires that then impact undamaged neighboring structures. 
Areas of liquefaction are more vulnerable to fire because of the greater potential for 
underground gas mains to break due to the ground displacements, and because the 
water lines in the area may also be damaged - preventing the ability to fight a fire with 
regular water resources. Areas that are largely wood frame or shingle roof may be less 
prone to earthquake damage, but are a heightened risk for the spread of fires. There is 
added concern in areas with hazardous materials with the potential for explosion, or 
with the potential to produce toxic smoke. Industrial facilities and labs are a high 
concern because of the hazardous and flammable materials they store at their 
facilities.26 

Probability and vulnerability: Earthquake in Oakland 
Oakland has experienced one major earthquake within the last 30 years, and the best science 
considers another major quake on one of the Bay Area's faults "rare, but likely to occur in the 
next 30 years."27 Oakland's residents, businesses, critical civic facilities, utilities, and 

26 Association of Bay Area Governments, Bay Area Risk Landscape (draft, 2016), pg. 34 
27 Field, E.H., and 2014 Working Group on California Earthquake Probabilities, 2015, UCERF3: A new earthquake 
forecast for California's complex fault system: U.S. Geological Survey 2015-3009, 6 p., 
http://dx.doi.org/10.3133/fs20153009. 
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transportation networks are highly vulnerable to earthquakes. As shown in Figure 4.1, almost 
the entire incorporated land area of Oakland is rated as potentially subject to "violent" shaking 
intensity during a major earthquake. This includes all of Oakland's critical civic facilities and 
assets (for clarity, map only shows major streets, freeways, and bridges subject to "violent" 
shaking). 

Table 11 describes some of City-owned and major utility operators in the City of Oakland, which 
are subject to significant earthquake vulnerability. 

Table 11. Infrastructure and Utilities subject to earthquake vulnerability 

Owner/Manager Infrastructure 

City of Oakland • City Streets 
• Storm drains 
• Sanitary sewer collection system connected to EBMUD 

wastewater treatment system 
• Creeks, open channels and creek culverts in right-of-way and on 

City property 
• Street Lights and traffic signals, and conduits supplied from the 

PG&E system 
• Municipal Services Center (Corporation Yard) and other 

essential City facilities 
EBMUD • Potable and fire suppression water supply system consisting of 

pipelines, pumping plants, flow/pressure control facilities, and 
storage tanks and reservoirs owned by the East Bay Municipal 
Utility District 

• Sanitary sewer transmission pipeline (EBMUD wastewater 
interceptor) and pumping station 

PG&E • Electricity distribution system, including substations, mains, 
laterals and meters, owned by the Pacific Gas and Electric 
Company 

• Natural gas distribution system, including main pipelines, lateral 
pipelines and meters 

AT&T, Comcast and 
other providers 

• Telecommunications aerial and underground conduits; fiber 
optic cabling 

Kinder Morgan 
Corporation • Fuel Pipelines 
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Figure 4.1 Transportation assets subject to "violent shaking" during Earthquake 
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5.1.2 Liquefaction 
During an earthquake, some ground can behave like a liquid—sinking or spreading—which can 
cause pipes and pipelines to break, and damage to building foundations, among other effects. 

The Safety Element of the Oakland General Plan describes the hazard of earthquake-induced 
liquefaction as: 

The rapid transformation of sediment from a solid state into a fluid state, which causes 
the soil to lose cohesiveness and become incapable of carrying significant loads; it 
causes sediment to behave as quicksand, and results in structures settling, tipping or— 
in the case of underground tanks, for example—rising buoyantly. Its potential to occur is 
a function of the intensity of the ground shaking and the underlying geologic conditions. 
In general, liquefaction is less destructive than ground shaking; however, in certain 
areas, it has occasionally resulted in substantial damage to property from the failure of 
structural foundations.28 

According to ABAG29, liquefaction only occurs under certain conditions: 

Loose Soils The soils must be loose, such as uncompacted or unconsolidated 
sand and silt without much clay. This happens most often in the 
Bay Area along the Bay shoreline, near creeks or other waterways, 
on dry creek beds, and in areas of man-made fill, such as the 
Marina District in San Francisco or parts of Alameda. 

Soggy Soils The sand and silt must be soggy and saturated with water due to a 
high water table. 

Ground Shaking The ground must be shaken long and hard enough by the 
earthquake to trigger liquefaction. 

Liquefaction may not necessarily occur even if all three conditions are present. 
Additionally, if liquefaction does occur, the ground may not move enough to have 
significant impact on the built environment. Unless areas of liquefaction susceptibility 
are subject to significant ground shaking, they are not likely to liquefy. Liquefaction 
hazard maps express where the ground is both susceptible to liquefaction, and where 
the ground is likely to be shaken long and intensely in an earthquake. 

28 City of Oakland, Safety Element, Oakland General Plan, 2004, page 24 
29 Association of Bay Area Governments, Bay Area Risk Landscape, (draft 2016), pg. 19. 
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Probability and impact: Liquefaction in Oakland 
As discussed in the previous section, the probability of a major earthquake occurring in the Bay 
Area in the next 30 years is high. It can be assumed, then, that the probability of liquefaction 
occurring in Oakland during that event is also high. Critical facilities in Oakland, such as schools, 
hospitals, transportation networks, the Port of Oakland, as well as private residences and 
businesses are in areas where there is a high or very high susceptibility to liquefaction during an 
earthquake. 

Using ABAG mapping from 2015, which combine liquefaction susceptibility with California 
Geologic Survey data, to identify areas where there is a significant hazard of liquefaction, Figure 
5 shows the potential for different areas of Oakland to experience liquefaction during a major 
earthquake. During an earthquake scenario, areas nearest the Oakland Bay Bridge, the Oakland 
estuary and the San Leandro Bay waterfront have a high susceptibility to liquefaction. In 
Oakland, 17,400 acres are in areas of moderate, high, or very high liquefaction susceptibility 
mapped by the U.S. Geological Survey; while 14,600 acres are in the California Geological 
Survey's Seismic Hazard Mapping Zone, as shown in Figure 5. 
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Figure 5. Liquefaction. 
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5.1.3 Landslides 
According to the U.S. Geological Survey: 

Landslides can be a wide range of ground movement, such as rock falls, deep failure of 
slopes, and shallow debris flows. Although gravity acting on an over-steepened slope is 
the primary reason for a landslide, there are other contributing factors: 

• erosion by rivers, glaciers, or ocean waves create over-steepened slopes 
• rock and soil slopes are weakened through saturation by snowmelt or heavy rains 
• earthquakes create stresses that make weak slopes fail 
• earthquakes of magnitude 4.0 and greater have been known to trigger landslides 
• excess weight from accumulation of rain or snow, stockpiling of rock or ore, from waste 

piles, or from man-made structures may stress weak slopes to failure and other 
Of] 

structures. 

Landslides can occur due to earthquakes ("earthquake-triggered landslides") or during heavy 
rains ("weather induced landslides"). Weather induced landslides are most common in 
Oakland, as well as from the modification of creek channels, or improper grading and 
development activity. Over twenty significant landslides have occurred in Oakland during the 
last seven decades, generally within a mile-wide band along the Hayward Fault. Clusters of slide 
activity exist in the Eastmont Ridge around King Estates, in Redwood Heights, in Shepherd and 
Snake canyons, and in Dimond Canyon and further downstream on Sausal Creek. Landslides 
have cracked foundations, structures and retaining walls, and have damaged roads, sidewalks 
and trails; also, debris and mud from landslides have blocked roads, clogged drainage channels 
and dammed streams and creeks. 

The Oakland Safety Element includes the following description of landslide hazards in Oakland: 

Most sloping land has some landslide potential. The risks tend to be greatest where a 
number of contributing factors are present, including slopes over 15 percent, weak, 
unconsolidated or shallow soils, water saturation, a history of landslides, active 
earthquake faults, extensive grading and vegetation removal (from fires or development 
activity). The slide itself is usually triggered by an earthquake, heavy rain or misdirected 
runoff. Landslides are a relatively common hazard in the East Bay hills, especially during 
and soon after heavy rainstorms, when the ground is saturated. Mudslides—fast, 
shallow movements of water-saturated earth that flow as muddy slurries, typically 
following water courses—are the most common type of landslides in Oakland; they are 
also known as debris flows or soil slumps. 

30 From website, http://landslides.usgs.gov/learn/lsl01.php 
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More than half of Oakland's area, including most of its vacant land, consists of gently 
sloping or hilly land. Moreover, approximately one-quarter of the city, including all of 
the Oakland Hills, contains slopes greater than 15 percent. Slopes of 15-30 percent are 
considered developable but are likely to require site modification or special grading or 
foundation design to reduce the potential for slope instability. Slopes of that degree are 
found in Oakland throughout the southern Oakland Hills, in the roughly triangular area 
formed by 1-580 and State Highways 13 and 24, in the vicinity of Mills College and 
Eastmont, and on some of the hills around Lake Merritt. Development on slopes 
exceeding 30 percent is considered difficult and potentially hazardous. Such slopes are 
concentrated throughout the Oakland Hills (especially in the northern hills) and within 
two miles south of Highway 13. In these areas there exist isolated slopes as steep as 75 
percent. 

The landslide hazard in the Oakland Hills is exacerbated by the fact that the area is 
crossed by the Hayward fault. During a major earthquake on that fault, landsliding, 
widespread failure of steep slopes and the collapse of natural stream banks could be 
expected in the hills in response to strong ground movements anticipated to occur in 
the area. Landslides could block roads, which would hamper evacuation, firefighting and 
relief operations within the area. Nevertheless, landslides are not expected to produce a 
large-scale disaster; rather, they present a persistent risk of damage to buildings and 
infrastructure in areas of potentially unstable slopes. Landslides would affect only 
scattered structures located in the direct path, but could result in some loss of life, from 
the collapse of structures and tumbling earth, rocks and debris. 

Although the landslide hazard cannot be completely eliminated, damage can be 
minimized by following proper development practices or by steering development away 
from areas of unstable slopes. While efforts have been taken by the city through the 
development process to minimize landslide potential, most hillside development 
predates the imposition of grading and related requirements. For this reason, older 
hillside homes and subdivisions are the most susceptible to damage from landslides. 

Probability and impact: Landslides in Oakland 
Oakland has experienced landslides in the past, and is likely to experience them in the future. 
Figure 6 shows the susceptibility of areas to earthquake landslides in Oakland, primarily 2,000 
acres in the Oakland Hills, from a magnitude 7.1 Hayward Fault Earthquake. The map shows 
that no City facilities, such as police and fire stations, or critical facilities like schools and 
hospitals are in and areas where "mostly landslides" are predicted by the US Geological Survey. 
The California Geological Survey identifies 4,700 acres of Oakland is in a "Seismic Hazard 
Mapping Zone. " 
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Figure 6. Landslides (Landslide Susceptibility Values) 



5.1.4 Floods 

The Safety Element of the Oakland General Plan describes the flood hazards which Oakland 
faces31: 

Flooding is the inundation of normally dry land as a result of a rise in the level of surface 
waters or the rapid accumulation of storm-water runoff; it becomes a hazard when the 
flow of water has the potential to damage property and threaten human life or health. 
Flood risks are greatest, and flood hazards most severe, in winter, when water bodies 
are usually full and soils saturated. Flooding is primarily a natural process and, 
therefore, difficult to prevent. However, land-use and development decisions have a 
significant effect on the frequency and severity of floods; in general, urbanization 
increases the risk of flooding by increasing stormwater runoff and, to a lesser extent, 
erosion. Flooding can take many forms—river floods, storm-related flash floods and 
coastal floods, for example—and be caused by many reasons, including heavy rains, 
melting snow, inadequate drainage systems, hurricanes, and failed dams and levees. 

Relationship to other hazards: While flooding is most often caused by excess runoff 
from heavy rainfall or snowmelt, it can also result from the interaction with other 
natural hazards: 

• Earthquakes can create floods indirectly by generating tsunamis and seiches; 
damaging flood-control equipment; and causing dams, levees and channel banks to fail. 

• Landslides—themselves often triggered by earthquakes—can block water 
courses, resulting in upstream flooding. Also, large masses of earth that break loose and 
slide into a reservoir can cause catastrophic flooding by making the reservoir overflow. 

• Subsidence—tectonic-related or caused by the pumping of groundwater, oil or 
gas—increases the risk of flooding by lowering ground levels. 

• Fires strip away vegetation, which makes hillsides contribute to flooding by 
reducing their ability to absorb water. 

Specific flood hazards: As suggested above, flooding can occur for many reasons. The 
Safety Element of the Oakland General Plan examines flooding hazards resulting from 
the following five causes (with a brief description of each): 

31 City of Oakland, Safety Element, Oakland General Plan (2004), pg. 97-99 
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• Excessive stormwater runoff from heavy rain. When rainfall exceeds the 
absorption rate of the soil or the water-storage capacity of the watershed, the excess 
rainfall flows downstream. This is the flood hazard with the greatest potential to affect 
Oakland. While it is impossible to prevent excess stormwater runoff, proper 
engineering and land-use planning can be used to minimize the potential adverse effects 
on areas subject to flooding and reduce off-site flooding and erosion. 

• Tsunamis. Often incorrectly referred to as tidal waves, tsunamis are waves 
caused by an underwater earthquake, landslide or volcanic eruption. Because San 
Francisco Bay is a mostly enclosed body of water, severe damage from tsunamis in 
Oakland is unlikely. However, this hazard needs to be considered not only to meet state 
mandates but also because of the potential for wave damage along the waterfront. 

• Seiches. A poorly understood phenomenon, seiches (pronounced "SIGH-chaise") 
are waves in an enclosed or semi-enclosed body of water such as a lake, reservoir or 
harbor. (They are analogous to the sloshing of water in a bucket when shaken.) Seiches 
are usually caused by unusual tides, winds or currents but could also be triggered by 
earthquake-induced ground motion. Seiche waves, while rare, can have devastating 
effects on nearby people and property. The occurrence of devastating seiches in 
Oakland is highly unlikely but, again, needs to be considered. 

• Failure of dams and other water-holding structures. This is an unlikely hazard 
but needs to be considered due to the potential for large-scale damage. Dam failures 
are one of the greatest natural threats to life and property because of the large volumes 
of water, numbers of people and area of land typically involved. 

National Flood Insurance Program/ Repetitive Loss Properties 

Standard floodplain management analyzes a flood with a one-percent probability of occurring 
in any given year, known as the 100-year flood (or "base flood."). FEMA prepares 100-year 
flood maps, called the Flood Insurance Rate Maps (FIRMs), which indicate floodplain 
boundaries and are the common reference when describing flood hazards. These maps are 
used to support the National Flood Insurance Program (NFIP), which Oakland has participated 
in, since 197 032. The City's most recent action which continues the City's compliance with the 
NFIP was in 200933. FIRMs also show floodplain boundaries for the 500-year flood, which is a 
flood having a .2% chance of occurring in any given year. Oakland's 100 year and 500 year 
floodplains are shown in Figure 7. 

32 Oakland has been, according to FEMA, a "full status" member in the program, since 1982. 
33 See Ordinance 12960, adopted July 21, 2009. 
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FEMA defines a "repetitive loss property" as a "property for which two or more National Flood 
Insurance Program claims payments (have been made) which exceed the value of the 
property." As of March, 2016, there are six repetitive loss properties in the City of Oakland, 
according to FEMA34. Of the six properties, three are inside the special flood hazard area, and 
all properties are residential.35 In 2016, there were 590 flood insurance policies in Oakland, 
representing a total coverage of $176 million. There have been 83 paid flood insurance losses in 
Oakland—for a total of $282, 454. 

Comparison of Preliminary Flood Insurance Rate Maps to 2009 Flood Maps 

FEMA is performing detailed coastal engineering analyses and mapping of the San Francisco Bay 
shoreline within the nine San Francisco Bay Area counties. The analysis and mapping will revise 
and update the flood and wave data for the Alameda County Flood Insurance Study report and 
Flood Insurance Rate Map panels along the San Francisco Bay shoreline. FEMA issued 2015 
Preliminary FIRM maps, which the City compared against the existing 100-year flood plain 
maps. As shown in Figures 7.1 and 7.2, the areas with the most change are the inclusion of the 
North Field of the Oakland International Airport (960 acres, owned by the Port of Oakland), as 
well as smaller areas of land around the Lake Merritt Channel. The difference in acreage 
between the two FIRM maps is shown in Table 12. 

Table 12. Difference in acreage between 2009 and 2015 FIRM maps 

Flood Plain 2009 (# acres) Preliminary 2015 ( # acres) 
100-year 578 1,322 
500-year 1,865 1,840 

Probability and impact: Flooding in Oakland 
Localized flooding in Oakland occurs during storm events, due to runoff from heavy rain. Most 
recently, there was flooding in March, 2016; Oakland Public Works responds to localized 
flooding, landslides, and trees in the roadway. There is a high probability that flooding will 
occur during future storms, due to Oakland's aging stormwater system. As shown in Figure 7, 
there are no critical City facilities in the 100-year FEMA flood plane. 

34 Phone discussion with Sarah Owen, Natural Hazards Program, FEMA National Flood Insurance Program; March 
21, 2016. 
35 According FEMA, payments to these six properties from the Flood Insurance Program total $51,000. 
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Figure 7.100 and 500 year floodplain with City facilities 



Figure 7.1 Preliminary changes to 100-year Flood Plain, West Oakland detail 
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Figure 7.2 Preliminary changes to 100-year Flood Plain, East Oakland detail 
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Dam Failure ( 

The City's Safety Element includes the following description of the risk of dam failure in 
Oakland: 

According to inundation maps developed by dam owners to fulfill requirements of the 
Dam Safety Act, there are 13 active dams, reservoirs and clearwells that, in case of 
failure, would cause flooding in Oakland. (Additionally, there are small ponds and water 
tanks scattered throughout the city, the failure of which could result in the sudden 
release of a sizable volume of water. Failure of such a facility in the Oakland hills could 
cause isolated damage to structures downhill). The status of these 13 facilities, listed by 
owning entity, have been updated by their operators: 

• Central, Claremont, Dingee, Dunsmuir, and 39th Avenue reservoirs, the dams at 
Lake Chabot and at Upper San Leandro reservoir, and the Upper San Leandro filtration 
plant clearwell (owned by the East Bay Municipal Utility District, or EBMUD). EBMUD 
completed its seismic improvement program for watertanks and pipelines in 2005. 
EBMUD upgraded and strengthened 71 water tanks that were identified. Upgrades 
included the addition of seismic anchors and the installation of pre-stressed wire around 
tanks. 

EBMUD also has a dam safety program, carried out in cooperation with the California 
Division of Safety of Dams (DSOD), to confirm that its facilities are safe for continued 
operation. Engineers monitor dam safety using instruments, monthly visual inspections 
and periodic comprehensive reviews. DSOD also performs its own annual inspections of 
all the dams. The last DSOD inspections of Lake Chabot and of Upper San Leandro were 
in October 2015. The outlet towers at Chabot and Upper San Leandro will be retrofitted 
soon. Over time, water tanks will replace some open-cut reservoirs to improve water 
quality and reduce maintenance costs. Estates Reservoir, an open-cut reservoir located 
in the City of Oakland, was replaced with two concrete tanks and construction was. 
completed in June 2014.* Lake Temescal dam (owned by the East Bay Regional Park 
District). This dam was last inspected by the state's Division of Safety of Dams in May, 
2011. At the time, it presented no issues necessitating corrective action and was 
"judged satisfactory for continued operation." 

• Lower Edwards and Upper Edwards reservoirs (owned by the Mountain View 
Cemetery Association). These reservoirs were removed from the jurisdiction of the 
Division of Safety of Dams in 1983 because their capacity does not reach regulatory 
thresholds. 
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As shown on Figure 8, most of these facilities are located in North and East Oakland, within a 
half mile south and west of 1-580 and State Highway 13. The map also shows the potential 
inundation areas for each facility. This information, based on inundation maps prepared by dam 
owners, represents the best estimate of where water would flow in case of total failure of a 
dam with a full reservoir; generally, flood waters would follow existing stream beds or drainage 
courses. Flooding from dam failure, while unlikely, could have catastrophic impacts on portions 
of North and East Oakland. The. dam and reservoir failures resulting in the largest flooded areas 
in Oakland would be those of Central reservoir and of Lake Chabot, Lake Temescal and Upper 
San Leandro reservoir dams. Of particular concerns are the Lake Temescal dam, since it 
straddles the main trace of the Hayward fault, and the Lake Chabot dam, which is located only 
one-quarter mile east of the fault. In the event of dam failure, Lake Temescal's waters would 
follow the Temescal stream course, inundating an area one block wide north of Highway 24 to 
College Avenue that would then broaden to several blocks wide west of College. Failure of the 
Lake Chabot dam (and of the Upper San Leandro reservoir dam) would inundate much of the 
Brookfield Village district and the industrial areas near the airport (as well as a large portion of 
San Leandro). The risk posed by dam failures is mitigated by the regulatory safeguards in place 
and should be weighed not only against the extremely rare occurrence of dam failure in the 
United States but also against the significant benefits provided by water-storage facilities. 

Probability and vulnerability: Dam Failure in Oakland 

Flooding from Dam failure in Oakland is considered unlikely. In Oakland, 5,200 urban acres are 
vulnerable, including schools, hospitals and four fire stations, should a dam failure event occur. 
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Figure 8. Dam Inundation Zones 
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5.1.5 Sea Level Rise scenarios 
Oakland is projected to experience 36 - 66 inches of sea level rise (SLR) by the year 2100, which, 
without action, could substantially impact coastal areas: low lying coastal residences, the Port, 
the former Oakland Army Base, the Coliseum, Oakland International Airport, and 1-880 are most 
at risk. 

Predictions are that global climate change will increase the elevation of San Francisco Bay, and 
that the frequency and extent of short term, temporary coastal floods will increase. Eventually, 
permanent daily tidal inundation will be reached. Low-lying coastal residential areas, the Port of 
Oakland, the former Oakland Army Base, and a variety of low-lying areas near the Coliseum, 
Oakland International Airport, and lnterstate-880 are most at risk36. Storms are expected to 
increase in intensity, as well. With Oakland's older stormwater drainage system, processing the 
water from the predicted higher tides and larger storms could lead to significant increases in 
both coastal and urban flooding and flood damage. As recently as December 2014, a 
combination of coastal and urban flooding closed roads, businesses and schools throughout the 
City; this was without the predicted tidal inundation from sea-level rise. 

ABAG has recently reported on the latest science of sea-level rise prediction, in its "Bay Area 
Risk Landscape" report37: 

The potential for new or prolonged flooding as sea level rises will not be confined to the 
shoreline. Sea level rise will increase the likelihood of major flood events around the Bay 
Area because higher water levels in tidal creeks and flood control channels will reduce 
capacity to discharge rainfall runoff. While some creeks already flood when rainstorms 
coincide with high tides, rising sea levels will cause flooding during smaller, more 
frequent rainfall events. 

Sea level rise inundation maps help to visually assess under what conditions assets may 
be impacted by sea level rise and storm events and how far-reaching the consequences 
may be if they are impacted. To understand these factors, it is helpful to evaluate a 
range of possible future sea level rise scenarios. The "total water level" approach 
presented below simplifies this process and reduces the number of maps needed. In this 

36 In coordination with the National Oceanic and Atmospheric Administration, the Bay Conservation and 
Development Commission has conducted mapping exercises documenting the projected impact of sea level rise on 
the City http://coast.noaa.gov/sir/ 
37 Association of Bay Area Governments, Bay Area Risk Landscape public review draft; 2016, pg. 43-46 

79 



approach, each inundation map represents a number of different unique combinations 
of sea level rise and extreme tide (storm surge) conditions.38 

A total water level of 36 inches above Mean Higher High Water (MHHW)39can represent 
a new "daily" high tide with 36 inches of sea level rise. This amount of sea level rise, 
which is a likely projection for 2100, could result in regular, e.g., permanent, tidal 
inundation. This total water level can also represent today's 50-year extreme tide level, 
a one-year extreme tide level with 24 inches of sea level rise, or a five-year extreme tide 
level with 12 inches of sea level rise, which is a likely 2050 projection. Extreme tide 
events that are larger than daily high tide levels can result in episodic, short duration, or 
temporary, flooding. 

As an example, the likely mid-century daily high tide is projected to be 12" above 
today's high tide, or 12"+MHHW....This total water level is approximately the level 
observed during King Tide, which is an astronomical tides that occur approximately 
twice per year when the Moon and the Sun simultaneously exert their gravitational 
influence on the Earth. 

There are a number of online tools that provide regionally relevant sea level rise 
inundation maps. The most commonly used is the NOAA Sea Level Rise and Coastal 
Flooding Impacts Viewer40. This is a national tool that depicts potential impacts to 
marshes and human communities from a range of sea level rise projections from zero to 
six feet coupled with Mean Higher High Water (MHHW). It also illustrates changes in 
flood frequency and includes visual simulations of flooding at local sites. 

The City of Oakland is working with the San Francisco Bay Conservation and Development 
Commission (BCDC) on their regional study, "Adapting to Rising Tides" (ART), which is 
addressing sea level rise risk in the Bay Area, and specifically in East Oakland and Alameda41. 
Within Oakland, the ART study area covers the full coast inland approximately a half-mile 

38 Extreme tides are the maximum high tide level that has occurred over a specific return period (recurrence 
interval) that correlates to a specific occurrence probability. For example a 100-year extreme tide has a return 
period of 100 years, and therefore a one percent chance of occurring in any given year. 
39 Mean higher high water (MHHW) is calculated as the average of the higher of the two daily high tides over a 19-
year tidal epoch. 
40 See coast.noaa.gov/slr/ 
41 See www.adaptinetorisingtides.org and BCDC, "Oakland/Alameda Resilience Study Phase 1 Report: Vulnerability 
and Risk Assessment Findings, November 2015 Draft." 
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beyond the area projected to be exposed to storm event flooding with 55 inches of SLR, 
considered the most likely levels by the year 2100. ART has found that approximately 6,000 
Oakland residents would be at risk in a 16-inch SLR scenario, and 15,000 residents would be at 
risk in a 55-inch SLR scenario. The replacement costs of property in the ART project area in 
Oakland are estimated at $22 to $38 billion. 

BCDC's "Oakland/ Alameda Resilience Study" found significant infrastructure and critical 
facilities in the East Oakland study area vulnerable to SLR, including42: 

• Oakland International Airport, a public airport owned and operated by the Port of 
Oakland, located on Bay Farm Island, serves passenger airlines, cargo services, and 
general aviation. More than 10 Million passengers travelled through the airport in 2014. 
North Field is used for general aviation. Facilities include two terminals, leased 
commercial facilities, fueling tanks, a control tower, Oakland Fire Station #22 and a 
perimeter dike. 

• Ground transportation in the study area includes lnterstate-880, City of Oakland surface 
streets, and transit service provided by BART, Capitol Corridor JPA/Amtrak, AC Transit, 
the Oakland Airport Connector, and San Francisco Bay Ferry. The Union Pacific Railroad 
in the project area carries both cargo and Amtrak passenger service, including the 
Capitol Corridor line serving Bay Area commuters. 

• Fire stations owned and operated by the City of Oakland. Fire Station #22 serves the 
airport and has special equipment for aviation disasters; stations #27 and #29 serve the 
neighboring communities. The fire stations are vulnerable to future flooding because 
the buildings are at grade and firefighters rely on vulnerable roads to perform their 
emergency response function. 

• Utilities - power transmission facilities owned by Pacific Gas and Electric Company 
(PGE); stormwater facilities owned by the City of Oakland and wastewater facilities 
owned by East Bay Municipal Utility District (EMBUD). EBMUD's pump station G conveys 
Oakland International Airport's wastewater to the treatment facility, and has no 
redundancy. These utilities are critical to the communities in the study area. 

• Martin Luther King Jr. Regional Shoreline, a popular 717-acre park located along the 
shoreline, with bicycle and pedestrian access on the Bay Trail including two pedestrian 
bridges, and tidal marsh habitat for endangered species. The park, Bay Trail, and 
marshes are primarily owned and managed by East Bay Regional Park District (EBRPD). 

• The Oakland-Alameda County Coliseum Complex provides economic value to the City 
and the region through sports and entertainment events year round. Stormwater and 

42 BCDC, "Oakland/Alameda Resilience Study Phase 1 Report: Vulnerability and Risk Assessment Findings, 
November 2015 Draft", pgs -20-31 
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wastewater drainage are insufficient and have caused disruptions to Coliseum facilities 
in the past. 

Probability and vulnerability: Sea-level rise in Oakland 

The probability of sea-level rise inundation in Oakland by the year 2100 is high. To assess 
vulnerability for the Hazard Mitigation Plan, the City used the BCDC scenario of a 48-inch 
projected sea-level rise by the year 2050, to create Figures 9.1 (West Oakland) and 9.2 (East 
Oakland), showing projected inundation. The West Oakland map shows areas at the Lake 
Merritt Channel and the northern portion of West Oakland around Wood Street as the most 
potentially affected. 

In East Oakland, as confirmed by the BCDC study, the Oakland-Alameda County Coliseum 
complex, and Oakland International Airport are inundated under this scenario, as well as the 
transportation infrastructure (1-880, Oakland Airport Connector utilities, Coliseum BART station, 
Coliseum Amtrak station ). City facilities at risk with a 16 inch SLR scenario are two fire stations, 
five health care facilities, two homeless shelters and three schools, among other city facilities.43 

43 See Table 17, "City Facilities at risk from sea-level rise", in Section 5.2 of this Local Hazard Mitigation Plan. 
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Figure 9.1 Projected Sea-Level Rise 48-Inch scenario, West Oakland Detail 
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Figure 9.2 Projected Sea-Level Rise 48-Inch scenario, East Oakland Detail 
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5.1.6 Tsunami & Seiches 

Tsunami 

The Association of Bay Area Governments (ABAG) describes a tsunami as: "a series of waves 
generated in a body of water by a rapid disturbance that vertically displaces the water. These 
changes can be caused by an underwater fault rupture (that generates an earthquake) or 
underwater landslides (typically triggered by earthquakes)."44 

The Oakland Safety Element45 has a full description of the tsunami hazard in Oakland: 

Tsunamis are not an uncommon occurrence on the California coast. The 2011 Honshu, 
Japan earthquake caused tsunami damage in Santa Cruz, Crescent City, and Berkeley 
marinas. In 1964, a tsunami associated with an Alaskan earthquake caused eight deaths 
and damage at Crescent City. Most often, tsunamis are generated by large offshore 
earthquakes in the Pacific Ocean, producing waves that reach the California coast many 
hours after the earthquake. Tsunamis can also be generated by local earthquakes, in 
which case the first waves could reach shore mere minutes after the ground stops 
shaking, giving authorities no time to issue a warning. The National Weather Service is 
responsible for issuing warnings about potential tsunamis along the West Coast of the 
United States. Warning times vary depending on the distance to the causative 
earthquake. For most tsunamis approaching the coast, several hours are available to 
evacuate residents and undertake other emergency preparations. Flooding from 
tsunamis would affect low-lying areas along San Francisco Bay and the Oakland Estuary, 
especially filled areas that are only a few feet above sea level. . 

Probability and vulnerability: Tsunami in Oakland 

The probability of a tsunami affecting Oakland is low, given the rarity and unpredictability of 
the hazard. However, the impact from a rare tsunami would be high, as shown in Figures 10 
and 10.1. The maps estimate areas of Oakland which could experience inundation following a 
tsunami, showing the Bay Bridge landing, Jack London District the Port of Oakland's seaport and 
the entirety of the Oakland International Airport, the San Leandro Bay shoreline including the 
Oakland Coliseum complex and the City of Oakland Corporation yard, as potential sites for 
flooding during a tsunami. City facilities in the tsunami inundation zone include two schools and 
two fire stations. 

44 See http://resilience.abag.ca.gov/tsunamis/ 
45 City of Oakland, Safety Element, Oakland General Plan, 2004: pages 104-6 
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Figure 10. Oakland Tsunami Inundation Map—West Oakland 
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Figure 10.1. Oakland Tsunami Inundation Map—East Oakland 
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Seiches 

A "seiche", according to the US Geological Survey, is the sloshing of a closed body of water from 
earthquake shaking. Seismic seiches are standing waves set up on rivers, reservoirs, ponds, and 
lakes when seismic waves from an earthquake pass through the area. They are in direct 
contrast to tsunamis which are giant sea waves created by the sudden uplift of the sea floor. 

The Oakland Safety Element includes the following description of seiche hazards: 

There is no data on the local occurrence or impact of seiches, as none has ever been 
recorded in the Bay Area. Given the absence of local data—and that seiches are, in 
general, poorly understood—an accurate assessment of the hazard posed by seiches is 
difficult. Damage from a seiche would depend primarily on the size, depth, elevation, 
proximity to development and, if human-made, structural condition of the body of 
water in which the seiche occurs. Outside the Bay Area, earthquake-generated seiches 
have on occasion damaged dams and water-storage tanks. In addition, isolated damage 
to adjacent and down-slope structures has been observed from seiches occurring in 
swimming pools and in small, shallow lakes and ponds. 

In Oakland, the only threat of large-scale damage from seiches appears to come from 
downstream flooding that would be caused by large volumes of water overtopping a 
dam or reservoir, a hazard that is examined in the following section. (Lake Merritt, with 
depths greater than two or three feet only near its center, is likely too shallow to be 
able to generate devastating seiches). The likelihood of large-scale devastation in 
Oakland resulting from seiches appears to be minuscule.46 

Probability and vulnerability: Seiche in Oakland 

No new science since the publication of the Safety Element (2004) has increased the probability 
for a seiche event in Oakland, and it is considered unlikely. The vulnerability in Oakland of 
significant damage from seiche is still considered "low." 

46 City of Oakland, Safety Element, Oakland General Plan (2004,) pg. 105-6 
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5.1.7 Fire 
There are three main types of fire hazards: wildfires, which affect open space and development 
on the urban fringe; structural fires, which occur in buildings; and industrial fires, which result 
from the ignition of hazardous materials. While fires are not entirely preventable, it is possible 
to create conditions that reduce the chances of fire and that facilitate efficient response in case 
fire breaks out. When a fire does ignite, quick response from firefighters and an adequate 
supply of water are essential in minimizing damage. 

The Oakland-Berkeley Fire of 1991 was the most destructive fire in State history, resulting in 25 
lives lost, 150 injuries, destruction of 3,354 single-family dwellings and 456 apartments, and in 
$9 billion in losses (2015 dollars). While wildfires may occur at any time of year and in any 
climate, the risk of fire increases greatly with increased drought and heat. California's future 
climate of frequent drought and higher heat leaves Oakland at extreme risk for wildfire. 

The Oakland Safety Element includes the following description of the hazards from fire47: 

Key vulnerability factors. General factors that affect an area's risk from fire hazards 
include its location, land uses, distance from fire stations, ease of accessibility by fire-
fighting equipment, and adequacy of water supply. More specifically, the extent, 
severity and damage of fires are determined by several key factors affecting 
vulnerability. For the three types of fire examined in the Safety Element, these 
vulnerabilities include: 

• Wildfires: steep and rugged topography, dense and unmanaged vegetation 
(especially woods and brush), accessibility to human activities, exposure to wind and 
sun, drought conditions, and the presence of above-ground utility lines. The wildland-
urban interface is an especially hazardous area because it combines a resident 
population with large areas of combustible material (including structures), and is often 
characterized by sub-standard water supplies and a distant location from fire stations. 
The time of the year of high wildfire danger is from May to October, when temperatures 
are higher and humidity is lower. The closer to the end of this "fire season," the more 
critical the danger is, as vegetation becomes increasingly dry. 

• Structural fires: Especially vulnerable building and land-use types include high-
rise buildings, multi-family dwellings, and high-density residential neighborhoods; places 
of mass assembly, such as schools, stadiums, auditoriums and shopping centers; 
structures constructed before current fire and building codes; institutions such as 
hospitals and jails that house people of limited mobility; downtown Oakland, and other 
high-density commercial districts. 

47 City of Oakland, Safety Element, Oakland General Plan, (2004), pages 53-67 
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• Industrial fires: Especially vulnerable facilities include large industrial complexes, 
including seaports and airports, and businesses and other "target hazards" with 
substantial concentrations of highly combustible and toxic materials. 

Earthquakes and Fire. While fires usually happen as stand-alone events, the threat of 
extensive fire damage is greatest following a major earthquake. Strong earthquakes can 
rupture gas lines and down electric lines, which can, in turn, spark fires. The severity of 
fires occurring under those circumstances would likely be compounded by the 
accompanying failure of water mains (which would hamper fire-suppression efforts) and 
damage to roads and overpasses (which would restrict the evacuation of people and 
access by emergency vehicles). (See Section 5.1.1, above) 

Structural or industrial fires are unlikely to cause widespread damage, so for the purposes of 
the 2016-2021 LHMP, the risk analysis and mitigation measures will focus on wildfire, or more 
specifically, the "Wildland-Urban Interface" in the Oakland Hills, defined as the line, area, or 
zone where structures and other human development meet or intermingle with undeveloped 
wildland or vegetative fuels. It describes an area within or adjacent to private and public 
property where mitigation actions can prevent damage or loss from wildfire.48 

Probability and vulnerability: wildfire in Oakland 

Oakland has experienced the devastating effects of wildfire in the last 30 years. The Wildland 
Urban Interface (WUI) within Oakland is subject to hot and dry fall seasons, consist of wind-
susceptible topography, flammable vegetation, dense development, and limited accessibility 
for firefighting. Given the current drought conditions of the last few years, the probability of 
another wildfire is extremely high. As such, the Oakland hills remains vulnerable to another 
catastrophic event. 

Figure 11 shows the Fire severity zone for the City of Oakland, the CalFire hazard Zone, and the 
former Wildfire Prevention Abatement District (WPAD) boundary. 10,800 acres of Oakland are 
subject to very high wildfire threat; and 18,676 acres are in wiidland-urban interface threat 
areas. City facilities in the hazard zone include six fire stations and 16 schools. 

48 See "Glossary" at National Wildfire Coordinating Group, http://www.nwcg.gov/. 
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Figure 11. Wildfire Risk zones 
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5.1.8 Drought 
Starting in 2012, California began experiencing extreme drought conditions, leading to a State 
of Emergency declaration in 2014, and significant mandatory conservation requirements. The 
year 2015 surpassed the year 1977 as the driest year on record in California. California has 
experienced droughts before, but with our changing climate, the expectations are more severe, 
longer droughts, and more days of extreme heat. During drought, Oakland experiences higher 
water prices, decreased cooling options during extreme heat days, loss of shade trees and 
plants and open space values, and higher risk of wildfire. Extreme heat disproportionately 
affects the health of vulnerable populations, as noted in Section 5.1.7. Because all 34,600 urban 
acres in Oakland have been subject to drought in the last four years, the probability is high that 
drought in some form will continue to affect Oakland during the years 2016-2021. Figure 12 
shows the statewide breadth of the drought, with Oakland, after a season of rain by April 2016, 
experiencing "severe drought." 

Figure 12. California Drought Monitor, as of April 19, 2016 
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5.1.9 Extreme Heat 

The U.S. Environmental Protection Agency (EPA) defines extreme heat events as "periods of 
summertime weather that are substantially hotter and/or more humid than typical for a given 
location at that time of year."49 

The State of California defines an extreme heat day as a day during the months of April through 
October, where the maximum temperature exceeds 81 degrees Fahrenheit (in Oakland), and 
defines a heat wave as five or more consecutive extreme heat days.50 Historically, there have 
been four extreme heat days in any given year, statewide. 

In planning for extreme weather, the City of Oakland has an emergency plan that opens cooling 
center when there are predictions of: three consecutive days when the daytime high is 105 to 
129 degrees Fahrenheit; two consecutive days when nighttime temperature does not go below 
90 to 105 degrees Fahrenheit; and any day when the Heat Index high is 130 degrees Fahrenheit. 

Extreme heat can have public health impacts, particularly to the elderly and children under five: 
premature death; cardiovascular stress and failure; and illnesses such as heat stroke, heat 
exhaustion and kidney stones.51 

Probability and impact: Extreme Heat in Oakland 
Projections by the State for each of the next five years (2016-2021) show the number of 
extreme heat days for Oakland, with the highest number expected in the year 2017, as shown 
in Table 13. 

Table 13. Days of Extreme Heat 
Year Projected number of extreme heat days 
2016 4 
2017 28 
2018 11 
2019 10 
2020 10 
2021 6 
Source: "Number of Extreme Heat Days per year" chart for Oakland; assuming a "high GHG emission 
scenario", accessed March 7, 2016 at http://cal-adapt.Org/temperature/heat/# 

The Oakland Extreme Weather Plan prepares for extreme heat days by opening cooling stations 
in public buildings and facilities; locations announced by the City Administrators Office's Public 
Information Officer through available media sources. 

43 U.S. EPA. 2006. Excessive Heat Events Guidebook. EPA 430-B-06-005. U.S. 
Environmental Protection Agency, Washington, DC. 
50 This is based on the 98th historical percentile of max temperatures based on daily temperature maximum data between 1961-1990. See Cal 
Adapt website :http://cal-adapt.org/temperature/heat/#. 
51 California Adaptation Planning Guide, July 2012. 
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5.1.10 Additional Hazards - Human Caused 
Oakland has a high exposure to "man-made hazards," which FEMA describes52 as terrorism and 
technological hazards, such as hazardous materials releases. Oakland has the Port of Oakland, 
regional attractions such as the Oakland Coliseum, the Oakland Zoo, regional transportation 
such as BART and high profile governmental facilities such as the Post Office in West Oakland, 
and Alameda County Courthouse and offices in downtown. The City has ongoing Emergency 
preparedness efforts underway, which protect against hazardous materials release. 

Hazardous materials release 

The Oakland Safety Element (Chapter 5) has a thorough discussion of "Hazardous Materials," a 
term describing a large number of gaseous, liquid and solid substances which are toxic, 
flammable, corrosive, reactive, infectious or explosive. These properties of hazardous materials 
make their potential release into the environment and the negative impact on human health 
from such a release the subject of governmental regulation and community awareness and 
activism.53 

Hazardous materials released into the environment become hazardous waste. Hazardous 
materials and waste disposed or released into the environment can occur in several ways: 
illegal dumping into the sewer or storm-drain system; into creeks or along roadways; industrial 
accidents or spills on freeways or railroads; a ruptured gas or petroleum pipeline; leaking 
underground storage tanks; illegal disposal in; demolition or remodeling of older buildings 
containing asbestos, lead-based paint or other hazardous building materials; contaminated 
groundwater plumes; application of pesticides, of herbicides; urban storm water runoff carrying 
grease, oil and other pollutants. As a dense urban center with long-established industrial areas 
in West and East Oakland, and extensive freeway and rail networks, Oakland faces the risk of a 
transportation-related or other hazardous materials incident, such as a fire, explosion, spill or 
accidental gas release. While hazardous material incidents can happen anywhere, certain areas 
of the City are particularly vulnerable to these hazards, particularly residents near industrial 
zones and along interstate highways.54 

Transportation 

Transporting hazardous materials through Oakland is, and has been, a potential significant 
public safety hazard. Oakland is the Bay Area's transportation hub, which makes the City 
vulnerable to truck and rail accidents involving hazardous materials. Oakland is crossed by four 

52 See FEMA report, "Integrating Manmade Hazards into Mitigation Planning" (pg 11): 
http://hazardmitigation.calema.ca.gov/docs/howto7_lntegrating_Manmade_Hazards.pdf 
53 See City of Oakland Safety Element, pages 11 and following, and 71 and following: 
http://www2.oaklandnet.eom/Government/o/CEDA/o/PlanningZoning/s/GeneralPlan/DOWD009020 
54 City of Oakland, Safety Element, pgs. 72-74. 
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interstate highways (1-80,1-580,1-880 and 1-980) and three transcontinental railroad lines; also, 
the city is home to the Port of Oakland, one of the nation's top five gateways for ocean-borne 
cargo and the Bay Area's top destination for truck and trail traffic, and for hazardous material in 
general. The Oakland International Airport is also a significant national and regional 
transportation hub for freight, being in the top fifteen airports nationwide for tonnage of 
cargo55. The risk of transportation related accidents is mitigated by the many federal and state 
safety precautions and regulations, and by the fact that accidents on freeways are likely to be 
detected and reported quickly. In the event of a spill, or other accidental release, the Oakland 
Fire Department would be the first responder, while Caltrans would assume responsibility for 
the subsequent clean-up.56 

Pipelines 

Pipelines which carry hazardous liquids in populated areas are a potential safety threat. For 
example, an earthquake could damage pipelines, potentially causing fires, explosions and 
groundwater contamination. Oakland has pipelines for the transportation of liquefied natural 
gas, crude oil, and refined-petroleum products, which are laid under residential and commercial 
areas. PG&E has natural gas pipelines under San Leandro and Oakport Streets in East and 
Central Oakland, under 2nd and 4th Streets in Jack London Square, and under Linden Street in 
West Oakland, among other locations (PG&E provides a map of these pipelines on its 
website57). Kinder Morgan Corporation has pipelines through Oakland which transport 
petroleum materials. 

Hazardous Materials Sites 

The use of hazardous materials before the adoption of current environmental regulations has 
left a legacy of contaminated sites, especially in older cities such as Oakland. Sites associated 
with hazardous waste contamination include landfills, rail yards, certain manufacturing 
operations, and most commonly, sites with leaking underground storage tanks (LUST's). Sites 
with LUSTs include gasoline stations, corporation yards and other places associated with the 
use, storage or maintenance of fuels and motor vehicles. The risk of hazardous material release 
from contaminated sites is serious, but typically not immediately life threatening, and depends 
on the quantity and toxicity of contaminants, and the available exposure pathways for 
contaminants to affect human health. 

Oakland is home to a large number of businesses and facilities that generate, use, store or 
dispose of hazardous materials. These sites are throughout the city, though primarily 
concentrated in the industrial areas of West and East Oakland. 

55 For 2014; Airport Traffic Reports, Airports Council International --North America; http://www.aci-na.org/content/airport-traffic-reports 
56 City of Oakland, Safety Element, page 88. 
57 See PGE website: http://www.pge.com/en/safety/systemworks/gas/transmissionpipelines/index.page 
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Terrorism 

Terrorism is a human-caused hazard, which may involve injury to people or damage to 
property, and may manifest itself through bombings, hijackings, kidnappings, arson, 
assassinations, threats only, disruption of "lifeline systems" and other critical infrastructure, 
and the use of chemical, biological, radiological, nuclear, and explosive weapons. The nature of 
such weapons makes mitigation, response and recovery issues difficult. 

Cyber-terrorism is a concern: a criminal act perpetrated by the use of computers and 
telecommunications capabilities, resulting in violence, destruction and/or disruption of services 
to create fear by causing confusion and uncertainty within a given population, with the goal of 
influencing a government or population. 

Despite the significant Federal role in terrorism response, local, county, and state jurisdictions 
have the primary responsibility for protecting public health and safety. Local law enforcement, 
emergency medical services (EMS), and fire agencies will be the first units to respond to a 
terrorist incident. Local health care agencies will be required to provide treatment to victims 
and, in cases of nuclear, chemical, or biological attacks, rapidly identify the substance used in 
the attack. Citizens will inevitably look to local and state officials and the media for information 
regarding what has occurred, the actions are being taken/will be taken to respond to this type 
of incident. 

Estimating the likelihood of Oakland experiencing a terrorist attack is not possible. However, 
Oakland's Emergency Management Services Division (EMSD) has readiness efforts which 
identify critical sites, and assesses those sites' vulnerability to attack. EMSD participates in a 
number different planning and coordinating efforts to combat terrorism. 

Oakland is part of the Bay Area Urban Area Security Initiative and has been designated as a Tier 
I urban area. It is one of only 10 other urban areas with this designation, meaning it faces a 
higher level of risk than other urban areas for terrorism. 

96 



5.2 Risk Assessment 

Urban Land Exposure 

The City examined the exposure of City urban land to the natural hazards studied. Of the 
approximately 34,600 urban acres in the City: 

• Earthquake faulting -1,800 acres are in the Alquist-Priolo Earthquake Fault Study Zone. 
• Earthquake shaking - most of the urban acres, 34,493, are in the highest two categories 

of shaking potential, in large part because the Hayward fault runs through to the 
eastern portion of the City. 

• Earthquake-induced landslides - the California Geological Survey has identified 4,900 
acres in the Seismic Hazard Mapping Zones; Landslides - 2,000 acres are in areas of 
existing landslides ("mostly a landslide area"). 

• Earthquake liquefaction -17,000 acres are in areas of moderate, high, or very high 
liquefaction susceptibility mapped by the U.S. Geological Survey; while 14,600 acres are 
in the California Geological Survey's Seismic Hazard Mapping Zone. 

• Flooding -294 acres are in the (2009) 100-year flood plain, while an additional 1,546 
acres are in other flood-prone areas. 

• Wildfires -10,300 acres are in the "very high severity zone" of wildfire threat; and 
20,646 acres are in wildland-urban interface threat areas. 

• Dam inundation - 5,200 acres in Oakland are subject to dam failure inundation. 
• Tsunami -- 6,640 acres are within the inundation area 
• Drought-all 34,682 urban acres in Oakland are subject to drought. 

For the 2016-2021 LHMP, the City reviewed the hazard exposure of Oakland's urban land, 
based on the 2010-2015 LHMP, which used ABAG data58. The City then compared the 2010 
results with more recent GIS data, when available, for each of the hazards. The new, updated 
acreage information is shown in the "Plan Year 2016" columns of Table 14. 

58 See http://quake.abag.ca.gov/mitigation/landuse 
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Table 14. Exposure to Hazards (acres of urban land) 

Hazard Plan Year 2010 

# acres 

Plan Year 2016 

# acres 

Total Acres of Urban Land (excludes the Bay and 
EBRPD lands within the City limits). 

34,682 34,534 

Earthquake Faulting (within California Geologic 
Survey (CGS) zone) 

1,835 1,801 

Earthquake Shaking (within highest two shaking 
categories) 

33,925 34,493 

Earthquake-Induced Landslides (within CGS study 
zone) 

4,742 4,932 

Liquefaction (within moderate, high, or very high 
liquefaction susceptibility 

17,261 17,044 

Landslides (within areas of existing landslides) 2,034 n/a 

Flooding59 (within 100 year floodplain) 578 294 

Flooding (within 500 year floodplain) 1,865 1,840 

Wildfire (subject to high, very high, or extreme 
wildfire threat) 

2,393 10,303 

Wildland-Urban Interface Fire Threat 18,676 20,646 

Dam Inundation (within inundation zone) 5,427 5,183 

Tsunami (within inundation area) Not calculated 6,643 

Drought60 34,682 34,682 

59 This is a calculation of the acreage shown in the 2009 FIRM map. 

60 The entirety of the City of Oakland is subject to drought. 
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Infrastructure Exposure 

For the 2010-2015 LHMP, the City used ABAG data61 to review the miles of Oakland-located 
infrastructure, such as roadways, transit and rail lines exposed to natural hazards (Table 15). 
There has not been significant changes to the predicted area of hazards. For the 2016-2021 
LHMP, this data is shown graphically, on maps in each of the Hazards sections above. 

Table 15. Miles of infrastructure exposed to natural hazards, 2010 

Hazard 

Roadway Transit Rail 

Hazard Plan Year 

201062 

Plan Year 

2010 

Plan Year 

2010 

Total Miles of Infrastructure 1,178 30 44 

Earthquake Shaking (within highest two 
shaking categories) 

1,166 30 42 

Liquefaction Susceptibility (within 
moderate, high, or very high liquefaction 
susceptibility 

642 27 43 

Liquefaction Hazard (within CGS study 
zone)63 

496 24 42 

Earthquake-Induced Landslides (within 
CGS study zone)54 

66 1 0 

Earthquake Faulting (within CGS zone) 72 0 0 

Flooding (within 100 year floodplain) 8 0 1 

Flooding (within 500 year floodplain) 70 5 7 

Landslides (within areas of existing 
landslides) 

46 0 0 

61 See http://quake.abag.ca.gov/mitigation/landuse 
52 "Plan Year 2010" data used the "2005 Existing Land Use with 2009 Mapping" file at ABAG, 
http://quake.abag.ca.gov/mitigation/landuse 
53 681 miles of roadway, 6 miles of transit, and 2 miles of rail are outside the area that has been evaluated by CGS for this 
hazard 
641,112 miles of roadway, 29 miles of transit, and 44 miles of rail are outside the area that has been evaluated by CGS for this 
hazard 
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Wildfires (subject to high, very high, or 
extreme wildfire threat) 

54 0 0 

Wildland-Urban Interface Fire Threat 560 6 4 

Dam Inundation (within inundation zone) 179 4 6 

Exposure of Oakland City-Owned Buildings, Plus Critical Healthcare Facilities and Schools 

For the 2010-2015 LHMP, the City used ABAG data65 to review the hazard exposure of 
Oakland's City-owned buildings, as well as critical healthcare and school facilities. Table 16 
shows this data, for reference. 

For Sea-level rise hazard exposure, see Table 17, below. 

Table 16. Exposure (number of facility types) 

Hazard 

Hospitals65 Schools 
City-owned67 

critical 
facilities 

City-owned 
bridges and 

interchanges 

Hazard 
Plan 
Year 

2010 

Plan 
Year 
2016 

Plan 
Year 

2010 

Plan 
Year 
2016 

Plan 
Year 

2010 

Plan 
Year 
2016 

Plan 
Year 

2010 

Plan 
Year 
2016 

Total Number of Facilities 8 6 205 146 312 56 155 n/a 

Earthquake Shaking (within 
highest two shaking 
categories) 

8 8 204 146 311 31 152 n/a 

Liquefaction Susceptibility 
(within moderate, high, or 
very high liquefaction 
susceptibility 

4 3 121 84 176 39 134 n/a 

65 See http://quake.abag.ca.gov/mitigation/landuse 
66 ABAG collected data on Hospitals, Long Term Care Facilities, Primary Care or Specialty Clinics, and Home Health Agencies or 
Hospices. This table only shows the data for Hospitals. Further information available at 
http://auake.abag.ca.gov/mitigation/pickcrit2010.html 
67 2010 figures: ABAG collected data on City of Oakland-owned facilities. 2016 figures: reporting only on government buildings, 
police and fire stations, and libraries. 
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Hazard 

Hospitals68 Schools 
City-owned69 

critical 
facilities 

City-owned 
bridges and 

interchanges 

Hazard 
Plan 
Year 

2010 

Plan 
Year 
2016 

Plan 
Year 

2010 

Plan 
Year 
2016 

Plan 
Year 

2010 

Plan 
Year 
2016 

Plan 
Year 

2010 

Plan 
Year 
2016 

Liquefaction Hazard (within 
CGS study zone) 

3 1 72 58 119 21 123 n/a 

Earthquake-Induced 
Landslides (within CGS study 
zone) 

0 0 0 4 0 3 0 n/a 

Earthquake Faulting (within 
CGS zone) 

0 0 5 5 1 1 0 n/a 

Flooding (within 100 year 
floodplain) 

0 0 1 1 0 1 4 n/a 

Flooding (within 500 year 
floodplain) 

0 0 7 8 4 1 31 n/a 

Landslides (within areas of 
existing landslides) 

0 0 0 4 2 3 3 n/a 

Wildfires (subject to high, 
very high, or extreme 
wildfire threat) 

0 0 2 16 0 9 3 n/a 

Wildland-Urban Interface 
Fire Threat 

2 4 65 63 28 32 60 n/a 

Dam Inundation 2 3 20 33 9 31 44 45 

Tsunamis (within inundation 
area) 

n/a- n/a n/a n/a 

Drought n/a -8 n/a 146 n/a- 31 -n/a n/a 

68 ABAG collected data on Hospitals, Long Term Care Facilities, Primary Care or Specialty Clinics, and Home Health Agencies or 
Hospices. This table only shows the data for Hospitals. Further information available at 
http://auake.abag.ca.Boy/mitigation/pickcritZ010.html 
69 2010 figures: ABAG collected data on City of Oakland-owned facilities. 2016 figures: reporting only on government buildings, 
police and fire stations, and libraries. 
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Table 17 describes the number and type of City facilities which could be affected by two 
different projected sea-level rise scenarios, in years 2050 and 2100. 

Table 17. City Facilities at risk from sea-level rise (SLR). 

City Facilities Total Number Number at Risk from Sea Level Rise (SLR) 
16 inches bv 2050 55 inches bv 2100 

Emergency Response Facilities 
Fire Stations 8 2 2 
Facilities serving at-risk populations 
Health Care facilities 87 5 13 
Homeless shelters 12 2 4 
Food Banks 14 1 5 
City Facilities Total Number Number at Risk from Sea Level Rise (SLR) 

16 inches bv 2050 55 inches bv2100 
Facilities serving vulnerable, less mobile populations 
Senior housing facilities 45 0 3 
Childcare centers 146 6 16 
Schools 81 3 13 
Source: City of Oakland Preliminary Resilience Assessment, March 2016 
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6. Mitigation & Adaptation Strategy 

6.1 Introduction, mission statement 
The Gity of Oakland is committed to reducing the risks to residents and businesses from natural 
hazards. The Mitigation measures in this Section describe the actions the City will take during 
the years 2016-2021 to pursue funding for capital projects and program, and for long-range 
planning efforts and studies. 

6.2 Analysis of mitigation measures 
City staff reviewed the mitigation measures, policies and actions included in the 2010-2015 
Local Hazard Mitigation Plan. Some mitigation measures have been completed, and some have 
been continued in the 2016-2021 Local Hazard Mitigation Plan, as shown in Section 6.4, below. 

6.3 Mitigation Goals 
To guide the City of Oakland in its Hazard Mitigation planning for the years 2016-2021, the City 
has established the following four goals. These goals are retained from the Safety Element of 
the Oakland General Plan, and have been amended to correspond to the focus areas of the 
Oakland Resilience Strategy, which is a separate but complimentary planning process being 
developed by the City in 2016. A new goal has been added to include hazard mitigation 
planning into the City's continuing long-range planning programs. 

1. Protect the health and safety of Oakland residents and others in the city by minimizing 
potential loss of life and injury caused by safety hazards. 

2. Safeguard Oakland's economic welfare by reducing potential property loss, damage to 
infrastructure, and social and economic dislocation and disruption resulting from safety 
hazards. Assist Oakland residents to recover quickly from adversity, and stay "rooted" in 
the City. 

3. Preserve Oakland's environmental quality by minimizing potential damage to natural 
resources from safety hazards. Improve public infrastructure to increase environmental 
and health benefits from the City's air, soil and water. 

4. The Oakland Planning Bureau will ensure the Downtown Specific Plan (expected 
adoption in 2017/18) and all future Specific Plans and Oakland General Plan updates 
include recognition of projected sea level rise and other natural hazards; and will also 
include policies and goals that encourage future development projects to adapt to the 
effects of climate change. 

6.4 Mitigation Action Plan 
A number of mitigation strategies are already complete in Oakland. Those actions and programs 
which the City and the Port of Oakland commit to implement, or to seek funding for 
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implementation, during the years 2016-2021, are described in this section, and are more fully 
detailed, in Table 18, below. The mitigation measures were reviewed to reflect actions 
completed, deferred, deleted or new actions to reflect current situations and priorities. 

6.4.1 Mitigation actions and measures completed from the 2010-2015 LHMP 

The City has completed several of the mitigations during the previous LHMP. 

1. Buildings and Facilities 

• New City facilities, built to current acceptable seismic standards: East Oakland 
Sports Center; 81st Avenue Library; Golden Gate Recreation Center; Fire Stations 
#8 and #18; Sailboat House Shoreline Improvements (flood protection and ADA). 

• Fire prevention: 1,400 acres of brush clearance using goats during May-
September; 250 cubic yards of invasive species removal with volunteer 
assistance; 

• Earthquake Brace + Bolt Program: The City of Oakland participates in the 
California Earthquake Authority "Residential Mitigation Program". There were 50 
seismic retrofit applications for single family homes in late 2015 and into 2016, 
taking advantage of this funding incentive program. 

2. Greenhouse Gas (GHG) Inventory 

• Inventory global warming emissions in local government's operations and in the 
community, set reduction targets and create an action plan. The Oakland Energy 
and Climate Acton Plan (ECAP) was adopted in 2012, and will be updated in 
2016. 

3. Disaster Planning and Communications 
• A Mass Notification system is in place, as of January 1, 2016; 

When local emergencies or disasters occur, the City of Oakland uses a mass 
notification system to communicate concise information and instructions to 
Oakland employees, residents, visitors and businesses including the type of 
incident and instructions or actions to take to remain safe. 

Internally, the system is used for activations of the Emergency Operations Center 
(EOC) and for callouts for multi-alarm fires. 

Effective January 1, 2016 the City of Oakland will be participating in 
"EverBridge," the Alameda County Alert System. The EverBridge system is 
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internet-based and can send emergency messaging via telephone, Short 
Message Service (SMS) text message, email, instant message, fax or TTY/TDD. 

The database currently includes all public "listed" phone numbers, in addition 
the new system allow for Oakland residents to "opt-in" at ACAlert.org and add 
unlisted numbers as well as select from a variety of preferred messaging 
priorities. The new system will also allow for residents to "opt-in" to receive 
additional "urgent" messages for: 

• City of Oakland Events & Information 
• Fire Red Flag Warnings Fire Red Flag Warnings 
• Urgent Oakland Business Alerts Urgent Oakland Business Alerts 
• Urgent Oakland Resident Alerts 

4. Oil Spill response 

Since July 1995, the Oakland Fire Department's Emergency Management Services 
Division (EMSD) has been the lead agency for development and implementation of the 
Alameda County Local Oil Spill Contingency Plan (ACLOSP). 

The Emergency Management Services Division receives grant funding to make revisions 
and updates to the local plan, participate in the development of a Memorandum of 
Understanding (MOU) between the CDFW, Alameda County Operational Area, the City 
of Oakland and participating cities, and conduct and participate in trainings and 
exercises. 

In 2015, the City Council approved by Resolution (No. 85531 C.M.S.) a Memorandum of 
Understanding (MOU) between the City of Oakland Emergency Management Services 
Division and the Alameda County Operational Area for oil spill planning. The new 
agreement ensures the City of Oakland will continue to play a prominent role in 
planning, mitigating, responding to and training for oil spills. 

5. Disaster Recovery Framework 
The City of Oakland's Disaster Recovery Framework project includes development of a 
best practices document and localizing the planning products to coordinate and manage 
long-term recovery after a catastrophic event. 

Key objectives: 
o Validation of the health, social, economic, natural and environmental Recovery 
Support Functions (RSFs). 
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o Build resiliency from the local jurisdiction up to the nation, 
o Development of the "Recovery Framework Resources and Tool Kit". 

6.4.2 Mitigation actions to complete, 2016-2021 

The City commits to either implement or seek funding for the following 21 hazard mitigation 
measures. Each measure is explained in greater detail in Table 18, below. 

In Table 18, the mitigation measures are grouped by priority - "high" and "moderate" priority 
actions. Of the High Priority actions, the City will perform a cost-benefit analysis, and in the 
next five years, pursue those mitigation strategies which are the most cost effective, in terms of 
public protection and risk reduction. In some cases which are grant funded, the mitigation 
strategy will be undertaken when and if the funding is secured. 

Building and Facilities 

1. Safer Housing for Oakland: Soft Story Apartment Retrofit Program 
2. Earthquake Safe Homes Program 

Infrastructure 

3. Green Infrastructure Planning 
4. "Detain the Rain" -- Stormwater detention on private property 
5. City of Oakland, Stormwater infrastructure improvements 
6. Review and Collaborate with BCDC on Adapting to Rising Tides mitigation strategies 

Fire Prevention 

7. Wildfire Prevention Assessment District (WPAD) re-authorization 
8. Defensible Space Vegetation Program to manage Wildfire hazards 
9. Amend Oakland Planning Code to adopt a "Fire-safe Combining Zone" for future 

construction 

Emergency Planning and preparations 

10. Reliable Water Supply during Fires 
11. Continuity of Operations Emergency Planning 
12. Emergency Notification Systems 
13. Implement Energy Assurance Plan 
14. Assessment and retrofits of Critical Facilities and Infrastructure 
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Port of Oakland - Airport and Maritime Mitigations 

15. Oakland International Airport, Old Earhart Road Floodwall Improvements 
16. Oakland International Airport Perimeter Dike 
17. Maritime Terminal Study on Liquefaction Potential 
18. Middle Harbor Shoreline Park Dike repair 
19. Maritime Intelligent Transportation System (ITS) 
20. Maritime Area Seismic Monitors 
21. Sea Level Rise Vulnerability and Assessment Improvement Plan 
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Table 18. Mitigation Strategies (ongoing, continued, deferred or new) to be implemented, 
2016-2021. 

High Priority Strategies 

Green Infrastructure Planning 

Earthquake 
Ground 
Shaking 

Evaluatio 

Long-
Range 

Planning 

Earthquake 
Liquefaction 

i Prog 
Oper 

Land Use 
Planning 

Oakland Public Works 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Oakland is developing a Green Infrastructure Plan to identify areas of opportunity and 
standards for inclusion of green infrastructure in public capital projects - such as 
streetscape renovations, park projects, and parking lot retrofits among others. Green 
infrastructure is a term for stormwater detention systems - such as rain gardens, tree 
wells, bioswales, green roofs, living walls, and permeable pavement. 

Staff Lead Kristin Hathaway, Watershed Program Supervisor 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

The purpose of this planning effort is to detain stormwater runoff during storm events to achieve 
a measurable reduction in downstream flows in order to reduce flooding, erosion, landslides, and 
sedimentation. In addition to mitigating the risk of the aforementioned hazards, the project will 
provide co-benefits including groundwater recharge, protection and/or creation of habitat and 
open space, augmenting green space, neighborhood beautification, and climate change 
mitigation. 

Potential 
Fundjng Sources 

Grant funding 

Timeline 2016-2021 
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Detain the Rain : Storm water detention on private property 

Earthquake 
Ground 
Shaking 

Earthquake 
Liquefaction 

Other 
Hazards Wildfire Landslide 

Policy 
Development Evaluation Coordination J 

uu 

Long 
Range 

Planning 

Land Use 
Planning 

. Operations Planning & 
Design 

Oakland Public Works 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

The City of Oakland will establish a "Detain the Rain" program that will work with 
homeowners and residents across the City to install stormwater detention systems on 
private properties. The City will outreach to residents throughout the City, with a focus 
on residents in the Oakland hills where landslides and erosions issues are more 
prevalent, to recruit participants in the project. 

Residents who elect to participate in the program will be provided with design and 
installation assistance for establishing a stormwater detention system at their property 
or residence. The residents will be given a variety of stormwater detention options from ^ 
which to choose including cisterns, large rain barrels, a rain garden or bioretention area, 
a flow-through planter, or permeable pavement. 

Staff Lead Kristin Hathaway, Watershed Program Supervisor 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

The purpose of this program is to detain stormwater runoff during storm events to achieve a 
measurable reduction in downstream flows in order to reduce flooding, erosion, landslides, and 
sedimentation. In addition to mitigating the risk of the aforementioned hazards, the project will 
provide co-benefits including groundwater recharge, protection and/or creation of habitat and 
open space, augmenting green space, neighborhood beautification, and climate change 
mitigation. 

Potential 
Funding Sources 

Grants 

Timeline 2016-2021 
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City of Oakland -Stormwater infrastructure Improvements 

Earthquake 
Ground 
Shaking 

Earthquake 
Liquefaction 

Current 
Flooding 

Landslide Other 
Hazards 

Program/ 
Operation 

Policy Coordination 
Development 

Education/ 
Outreach 

Land Use 
Planning 

Capital 
Planning llllllt Project 

Planning 
& Design 

New 
Initiatives 

City of Oakland, Oakland Public Works 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actjoris/ 
Activities 

The City of Oakland will pursue funding for design and construction of storm drainage projects 
to protect vulnerable properties, including property acquisitions, upstream storage such as 
detention basins, and channel widening (with the associated right of way acquisitions, relocations, 
and environmental mitigations). 

The City will also continue to repair and make structural improvements to storm drains, 
pipelines, and/or channels, to enable them to perform to their design capacity in handling water 
flows as part of their regular maintenance activities. 

Staff Lead Brooke Levin, Director, Oakland Public Works 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

Reduced flooding. Reduced hazards and litter entering the stormwater system, and ultimately the 
San Francisco Bay. 

Potential; 
Funding Sources 

Grants 

Timeline 2016-2021 
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Housing for Oakland: Soft Story Apartment Retrofit Program 

Other 
Hazards 

Current 
Flooding 

Future 
Flooding Wildfire Landslide 

Program/ 
Operation 

Evaluation Coordination 
in? 

Project 
Planning 
& Design 

Land Use 
Planning 

Capital 
Planning 

Long-Range 
Planning Operations #®ltives: Psllilsil SilSi.1 

Department of Planning and Building, Building Division 

Partners City of Oakland Rent Board; ABAG 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Twenty-two thousand (22,000) rental units in Oakland are in the type of building called "soft 
story." With large open spaces on the ground floor for parking or shops, these buildings lack 
adequate strength and stiffness in their first story. 

Safer housing, which will make Oakland more resilient to earthquakes, requires investing in 
seismic retrofits. Retrofitting the housing stock can help saves lives and keep people in their 
homes and out of emergency shelters. Keeping people in their homes after an earthquake ensures 
that residents can go to work, send their children to school and continue to contribute to the local 
economy. 

The City of Oakland seeks to preserve the character of its diverse communities by designing a soft 
story retrofit program that (1) makes housing safer and saves lives, (2) facilitates emergency 
response and housing recovery, (3) keeps Oakland residents in Oakland, and (4) softens the 
economic blow of a major disaster. The City seeks to: (1) establish the retrofit program; (2) 
provide financial support to building owners to complete retrofits. As of March 2016, such an 
ordinance had not yet been adopted by Council. 

Staff Lead Dave Harlan, Department of Planning and Building, Building Division 

Cost Estimate The cost of retrofitting apartment buildings is on average $10,000 per unit. Since most buildings 
have between 5 and 25 units, the costs for retrofitting could range from $50,000 to $250,000 per 
building. Total activity cost: $4 million 

Benefits (losses 
avoided) 

Retrofitting soft story apartment buildings will likely save lives, minimize injuries and help keep 
people in their homes after a major disaster. 

Potential 
funding Sources 

City's Federal Community Development Block Grant (CDBG) funds; grants. 

Timeline 2016-2021 
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Earthquake Safe Homes Program 

Current 
Flooding 

Other 
Hazards 

Future 
Flooding Wildfire Landslide 

mmmm Ec Policy 
Development 

Evaluation Coordination 

Project Land Use 
Planning 

Long-Range 
Planning 

Capital 
Planning 

New Planning Operations 
& Design 

Ms. Michele Byrd 
Director, Housing and Community Development 

Partners ABAG 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Up to 600 single-family homes with a high risk of damage due to foundation shifting and 
structural failure due to a major earthquake will be seismically retrofitted as part of the City of 
Oakland's Earthquake-Safe Homes Program. The program will be open to all Single-Family homes 
within the City of Oakland, with a priority placed on homes located in areas prone to liquefaction 
based on data provided by CALGS/USGS. 

The Earthquake-Safe Homes Program will have three primary components: (1) re-establishing a 
single-family seismic retrofit program previously funded through the City's Redevelopment 
Agency; (2) leveraging the City's existing community outreach network, current pipeline of homes 
in need of retrofit, and existing housing rehab intake process to solicit and process applications 
expeditiously; (3) deploying financial assistance to homeowners to complete code-compliant 
seismic retrofits. 

While the project area is citywide, priority will be given to homes located in, or adjacent to, a 
liquefaction zone. Eligible homes must be light, wood-framed residential structures with a raised 
foundation that includes cripple or stem walls. 

Staff Lead Loyd Ware, Manager, Residential Lending Services 

Cost Estimate The Earthquake-Safe Homes Program will support qualifying seismic retrofits for owner-occupied 
single-family homes, averaging between $5,000-$10,000, and require a 25% match from the 
homeowner-occupant. Total project cost of $3 million represents 600 homes, at $5,000 grant for 
each. 

Benefits (losses 
avoided) 

Significantly reduce injury and loss of life, minimize damage to homes, protect the environment, 
and promote hazard mitigation as an integrated public policy. 

Potential 
Funding Sources 

Grants 

Timeline 2016-2021 
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Wildfire Prevention Assessment District (WPAD) re-authorization 

Earthquake 
Ground 
Shaking 

Other 
Hazards 

Earthquake 
Liquefaction 

Current 
Flooding 

Future 
Flooding 

Landslide 

Education/ 
Outreach 

Policy 
Development 

Coordination 

Project 
Planning 
& Design 

Land Use 
Planning 

Capital 
Planning 

Long-Range 
Planning 

New 
Initiatives 

Oakland Fire Department 

Partners Wildfire Prevention Assessment District Citizen Advisory Board 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Approximately Sixteen square miles of the Oakland Hills are designated as a High Fire Severity 
Zone. The Wildfire Prevention Assessment District (WPAD) was created in 2004 and assessed a 
parcel tax of $65 annually per single family residence for a period of 10 years, concluding in 2014. 
A City Council appointed Citizen Advisory Board provides oversight on the use of the accrued fund 
balance. This funding is used specifically for abatement measures and public education within the 
High Fire Severity zone. Fire Department residential and vacant lot compliance inspections, 
roadside fuels reduction projects, free residential curbside chipping and debris pile removal, goat 
grazing on City open spaces and parks, fire prevention and education outreach and a matching 
grant program of up to $5,000 per home to pay for tree thinning, brush cutting and other fuel 
reduction measures have been possible because of the WPAD parcel tax funding. 

The City will put the renewal of the WPAD on the ballot for voters, during the Local Hazard 
Mitigation Plan period of 2016-2021. 

Staff Lead Fire Marshal Miguel Trujillo 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

Reduction of wildfire hazards. 

Potential 
Funding Sources 

General Fund (Oakland Fire Department budget) 

Timeline 2016-2021 
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Reliable Water Supply during Fires 

wmmm Earthquake 
Ground 
Shaking 

Earthquake 
Liquefaction 

Current 
Flooding 

Future 
Flooding Landslide Hazard 

Education/ 
Outreach 

Policy 
Development 

Evaluation Coordination 

Project 
Planning 
& Design 

Long-Range 
Planning 

Land Use 
Planning 

Capital 
Planning 

New 
Initiatives 

Oakland Fire Department 

Partners East Bay Municipal Utility District (EBMUD) 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Ensure a reliable source of water for fire suppression (meeting acceptable standards for minimum 
volume and duration of flow) for existing and new development. 

This is an ongoing program to coordinate between fire jurisdictions and EBMUD to identify 
needed improvements to the water distribution system, initially focusing on areas of highest 
wildfire hazard (including wildfire threat areas and in wildland-urban-interface areas). 

Staff Lead Fire Marshal Miguel Trujillo 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

Reduction of wildfire and structural fire hazards. 

Potential 
Funding Sources 

General Fund (Oakland Fire Department budget) 

Timeline 2016-2021 
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Defensible Space Vegetation Program to manage Wildfire hazards; Preparation of a Vegetation 
Management Plan 

Earthquake 
Ground 
Shaking 

Earthquake 
Liquefaction 

Current 
Flooding 

Other 
Hazards 

Future 
Flooding Landslide 

Policy 
Development 

Educatib Evaluation Coordination 

Project 
Planning 
& Design 

Long-Range 
Planning 

Land Use 
Planning 

Capital 
Planning 

New 
Initiatives 

Oakland Fire Department 

Partners Wildfire Prevention Assessment District, Citizen Advisory Board 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

This is an ongoing program to implement the defensible space vegetation program that includes 
the clearing or thinning of non-fire resistive vegetation within 10 feet of access and evacuation 
roads and routes to critical facilities, or all non-native species (such as eucalyptus and pine, but 
not necessarily oaks) within 10 feet of access and evacuation roads and routes to critical facilities. 
Clearing a 30 foot fuel reduction zone around all buildings/structures. Additional space may be 
required based on site conditions and/or topography. 

On properties of a half-acre or more, create a 100-foot defensible space/fuel reduction zone from 
all building and neighboring structures. 

Prepare the Vegetation Management Plan. 
Staff Lead Fire Marshal Miguel Trujillo 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

Reduction of wildfire hazards. 

Potential 
Funding Sources 

General Fund (Oakland Fire Department budget), Wildfire Prevention Assessment District; grants 

Timeline 2016-2021 
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Continuity of Operations Emergency Planning 

Earthquake 
Liquefaction 

Policy 
Development 

Land Use 
Planning 

Capital 
Planning Operations 

Landslide 

j-ordination 

BfilSlS «tas wmm Msrnm 
Education/ 
Outreach 

Project 
Planning 
& Design 

New 
Initiatives 

Oakland Fire Department -- Emergency Management Services Division 

Partners Oakland City Administrator's Office 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

The Oakland Fire Department will continue to develop a continuity of operations plan that 
includes back-up storage of vital records, such as plans and back-up procedures to pay employees 
and vendors if normal finance department operations are disrupted, as well as other essential 
electronic files. 

Continue to plan for the emergency relocation of government-owned facilities critical to recovery, 
as well as any facilities with known structural deficiencies or in hazardous areas. 

Continue to conduct comprehensive programs to identify and mitigate problems with facility 
contents, architectural components, and equipment that will prevent critical buildings from being 
functional after major natural disasters. Such contents and equipment includes computers and 
servers, phones, files, and other tools used by staff to conduct daily business. 

Maintain the local government's emergency operations center in a fully functional state of 
readiness. Complete Phase 3 of the Recovery Support Function process, with Council adoption 
expected in 2017. 

Staff Lead Cathey Eide, Manager 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

Resiliency and function of government, following a disaster 

Potential 
Funding Sources 

Grants 

Timeline 2016-2021, continual 
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Emergency Notification Systems 

andslide 
if IIWQther 

Hazards 

Policy 
Development 

Education/ 
Outreach 

Evaluation Coordination 

Project 
Planning 
& Design 

Land Use 
Planning 

Long-Range 
Planning 

Capital 
Planning 

New 
Initiatives 

Oakland Fire Department -- Emergency Management Services Division 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Install alert and warning systems for rapid evacuation, or shelter-in-place. Such systems include 
outdoor sirens and/or reverse-911 calling systems. 

The City is in progress with this measure, and is currently updating the siren system citywide. A 
new Mass Notification system is in place as of January 1, 2016. 

The City conducts periodic tests of the alerting and warning system. 

Staff Lead Cathey Eide, Manager 

Cost Estimate Unknown 

Benefits (losses 
avoided) 

Communication of disaster-relief information to the public and to emergency responders. 

Potential 
Funding Sources 

Grants 

Timeline 2016-2021 
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Implement Energy Assurance Plan 

Long-Range Land Use Capital _ . fiBwtt 
Planning Planning Planning Perations , 

Landslide 

E tion 

Project 
Planning 
& Design 

Other uiiiei 

Hazards 

ducation/ 
Dutreach 

New 
Initiatives 

Oakland Fire Department - Emergency Management Services Division; Oakland Public Works, 
Bureau of Infrastructure and Operations, Bureau of Engineering and Construction and Bureau of 
Facilities and Environment 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

Energy Assurance Plan is a key part of the City's emergency and recovery planning efforts. The 
Energy Assurance Plan ensures that electricity is provided to key City facilities during post-disaster 
energy outages, to keep essential functions of the City operating. Components of the Plan which 
are to be implemented under this strategy are: 

• Energy Assessment of Key Facilities (i.e. pre-wire for rapid connection and provision of 
supplemental backup generators for sustained re-occupation and continuing use of City 
Hall, Police Administration Building, etc.) 

• Community charging stations 

• Energy backup at Emergency Shelters and communication hubs: (1) Identify methods to 
connect portable generators to existing building infrastructure at shelter sites such as 
recreation centers and at communication hubs such as libraries that are near shelter 
sites; (2) Create electric load management strategies that disaster recovery teams can 
implement when a portable generator is available to power their sites; (3) Practice the 
load management strategies. The City will develop the Energy Backup plan in 
coordination with PG&E. 

Staff Lead Cathey Eide, EMSD; Scott Wentworth Oakland Public Works 

• Energy Assessment of Key Facilities & Emergency Services component: $8.5 million 
• Community Charging Stations Pilot Project: $600,000 
• Emergency Shelters energy backup: unknown 

Resiliency and use of critical facilities, following a disaster. 

Cost Estimate 

Benefits (losses 
avoided) 
Potential : 
Funding Sources 

Grants 

Timeline 2016-2021 
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Port of Oakland - Oakland International Airport, Old Earhart Road Floodwall Improvements 

Earthquake 
Ground 
Shaking 

Earthquake 
Liquefaction wmre 

Landslide Other 
Hazards 

Evaluation Program/ Policy coordination 
Operation Development 

Education/ 
Outreach 

Long-Range 
Planning 

Land Use 
Planning Operations idjg 

Project 
Planning 
& Design 

New 
Initiatives 

Port of Oakland—Oakland International Airport 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

The Oakland International Airport (OAK) has finished a significant airfield safety, grading and 
drainage project, in 2015, called the Runway Safety Area Project. A new capital project, the Old 
Earhart Road Floodwall Improvement, is a localized project to reduce the risk of flooding to the 
North Field. 

Old Earhart Road is aligned between two high areas on the north side of the North Field. Linking 
these two high areas by raising the road, and linking the raised road with two short flood walls, 
totaling 530 feet, would greatly reduce the flood risk for the whole North Field. 

Staff Lead Joshua Polston, Port of Oakland 

Cost Estimate $800,000. 

Benefits (losses 
avoided) 

Reduced flood risk for North Field runways of Oakland International Airport. 

Potential 
Funding Sources 

Timeiine 

Grants 

2016 
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Port of Oakland - Oakland International Airport Perimeter Dike 

illl Earthquake 
Liquefaction Floodii Flooding Wlld,ire Landslide Other 

Hazards 

Evaluation Program/ Policy 
_ „ , Coordination Operation Development 

Education/ 
Outreach 

HI Land Use 
Planning Q| Project 

Planning 
& Design 

New 
Initiatives 

Port of Oakland - Oakland International Airport 

Partners FEMA, State of California 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

The Oakland International Airport (OAK) is seeking funding for new capital projects, which will 
protect the Airport from flooding and sea-level rise. 

The existing Airport Perimeter Dike provides flood and shoreline protection to the Airport main 
passenger and cargo runway, part of which are below sea level. The Dike is approximately 4.5 
miles long and is composed primarily of sand, gravel or clay. Some segments of the Dike do not 
meet current flood control standards of FEMA, while other segments are susceptible to 
liquefaction in a major earthquake. The Airport Perimeter Dike project, which can be phased, will 
provide additional flood and shoreline protection to the Airport main passenger terminal and 
cargo runway. 

Staff Lead Joshua Polston, Port of Oakland 

Cost Estimate Total cost is $55 million; remaining funding needed after Phase 1 is $42.5 million. 

Benefits (losses 
avoided) 

Protects and preserves critical airport infrastructure, including the primary passenger 
and cargo operations runway. 
Improves stability and safety of the Dike, to resist against a major earthquake. 
Protects OAK against projected sea-level rise and major storm events 
Allows the Airport to meet FEMA's flood zone certification criteria 
Increases protection for major utilities and pipelines located within the Dike. 

Potential 
Funding Sources 

Port of Oakland, State of California, 

Timeline Construction of first phase, estimated at $12 million, starts in early 2016. 
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Port of Oakland - Maritime Terminal Study on Liquefaction Potential 

Earthquake 
Ground 
Shaking 

Other 
Hazards 

Current 
Flooding 

Future 
Flooding Wi dfire Lands ide 

Program/ 
Operation 

Education/ 
Outreach 

Policy 
Development 

Coordination 

Land Use 
Planning 

Capital 
Planning 

Long-Range 
Planning 

Operations Pla,?r,,nS 
& Design 

Port of Oakland 

Partners 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

The Port of Oakland is located in a geographic area highly prone to liquefaction, and as a result, 
infrastructure damage from seismic activity. The Port has determined that in order to mitigate risk 
and prepare for imminent seismic events, it is necessary to conduct a liquefaction study at the 
marine terminals. This study will evaluate the liquefaction potential throughout the marine 
terminals at Port of Oakland and its effects on Port infrastructure. The study will identify areas 
and facilities most at risk for liquefaction and outline a plan for mitigation, retrofit, and 
emergency response. 

Staff Lead Thanh Vuong, Supervising Civil Engineer, Maritime Project Design & Delivery. 

Cost Estimate Estimated cost of $1 Million. Scoping for this project has not started and is unfunded. 

Benefits (losses 
avoided) 

Reduced risk to Maritime terminals from liquefaction,from an earthquake; continued operations 
of the Maritime Port following a disaster. 

Potential 
Funding Sources 

Grants 

Timeline The Study is expected to last three to five years. 
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Port of Oakland -- Middle Harbor Shoreline Park Dike repair 
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Port of Oakland 

Partners East Bay Regional Parks District 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities 

The Middle Harbor Shoreline park (Park) is owned by the Port of Oakland and maintained by East 
Bay Regional Parks District. The Park is located adjacent to the southwest corner of the Port of 
Oakland, next to the Oakland International Container Terminal. Over the past years, the existing 
dike facing the Oakland Inner Harbor channel at the park is slowly sliding into the channel and 
now significantly lower than before. Initial site investigation and assumptions indicate that this 
could be a result of channel dredging undercutting the dike, or seismic activity from the recent 
earthquake in the Sonoma Valley. Before construction activities can occur to repair the seawall, a 
geotechnical study will need to be conducted to determine the source of slipping. The study will 
identify a design option that can be implemented to fix/repair the dike. The Park provides an open 
space and Bay viewing access for the public. 

Staff Lead Thanh Vuong, Supervising Civil Engineer, Maritime Project Design & Delivery 

Cost Estimate The cost of improvements is expected to be approximately $150,000 for the geotechnical study, 
and $1,500,000 for construction depending on the results of the Study. This project is currently 
unfunded. 

Benefits (losses 
avoided) 

Continued use of Middle Harbor Shoreline Park, following flooding 

Potential 
Funding Sources 

Grants 

Timeline The study is expected to commence in FY2017 and construction is expected to commence in 
FY2018. 
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of Oakland - Maritime intelligent Transportation System (ITS) 
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Port of Oakland 

Partners Alameda County Transportation Commission 

STRATEGY IMPLEMENTATION INFORMATION 

Priority High 

Actions/ 
Activities: 

The Intelligent Transportation System project is meant to improve Port of Oakland operation 
efficiencies, provide congestion relief, and support hazard mitigation. The project would allow 
Port staff to view real-time traffic through CCTV video cameras and provide advanced traffic 
information to travelers to the Port at specific gateways and outside the Port. The project would 
also establish improved transportation communication with the City of Oakland and Caltrans 
District 4 as well as collect data for future improvements. 

Staff Lead Thanh Vuong, Supervising Civil Engineer, Maritime Project Design & Delivery 

Cost Estimate The total estimated cost to complete the project is $7.5 million. Funding has not been secured for 
this project. The Port has requested funding from Alameda County Transportation Commission. 

Benefits (losses 
avoided) 

Reduced truck congestion at maritime Port; re-routing of trucks during emergencies. 

Potential 
Funding Sources 

Alameda County Transportation Commission; FASTLANE or TIGER grants. 

Timeline Preliminary engineering is expected to commence in FY17. However, implementation will be 
dependent on availability of funding and may require phased implementation. 
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