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The City of Berkeley is located on the San Francisco Bay’s eastern edge.  Sitting directly across from the Golden Gate Bridge, Berkeley is in a geologically active region.  The Hayward fault cuts through the city’s densely populated hillside neighborhoods.  The regional fault system, which includes the San Andreas and other hazardous faults, also poses serious threats to the community.  In a 1999 U.S.G.S. report, scientists concluded that the region has a 70% chance that a M6.7 or greater earthquake could strike the area in the next 30 years.  This regional threat is magnified by the potential for near-field effects from a Hayward fault event, as well as a multitude of other natural hazards including landslide, liquefaction, creek flooding, and urban/wildland fire.  The 1991 East Bay hills fire took 25 lives and destroyed over 3,000 residential units.  

In the aftermath of the 1989 Loma Prieta earthquake and the 1991 fire, local community leaders took action to reduce the risk from natural hazards in Berkeley.     

Berkeley’s Investments in Community Sustainability

In the last 10 years, Berkeley voters have approved (with a super-majority every time) six special taxes dedicated to fund hazard mitigation.  These taxes generate revenue for the municipal and school district governments to fund seismic and fire upgrades for public buildings; develop contingency water supply systems for firefighting purposes; and, to construct essential service facilities such as the new Public Safety Building and the City’s alternate emergency operations center.  Every public school, fire station and many major municipal buildings are now more seismically resistant, including Berkeley’s Main Library and the MLK, Jr. Civic Center Building.  Local elected officials on the City Council and the Board of Education made community safety a priority by going to the voters for approval of the funding measures and bringing attention to the necessity of taking local action to prevent future potential damage.

The city government also developed programs aimed at reducing risk in privately owned buildings.  Councilmembers and city staff proposed a number of innovative approaches to increasing safety that proved successful without much fanfare.  By using fiscal, technical and administrative incentives for private sector retrofit, many building and home owners have retrofitted their buildings.  The rate of retrofit in the city’s residential building stock is approaching up to 40% (of over 23,000 units) of single-family homes.  The most used programs include the city’s rebate of a portion of the property transfer tax and waiver of permit fees for seismic improvements in homes and some eligible unreinforced masonry buildings.  Further, programs were developed to fund home upgrades for eligible low-income seniors, disabled and other low-income residents.  The city library maintains a tool-lending library where community members can borrow the tools they need to retrofit their homes and confer with knowledgeable staff members.

A loan program is available to eligible residents that will assist in funding safety upgrades.  All told, these programs contribute foregone municipal revenue to improved community safety in privately owned buildings.

The City Council has approved on going funding for the Disaster Resistant Berkeley Program that is an amalgam of the City’s preparedness, response and mitigation efforts.  This long-term investment signals the continued commitment to safety. Berkeley’s approach has been to develop an inter-departmental staff team that leverages the work of the Office of Emergency Services through technical and policy support from the Planning, Housing and City Manager’s departments.  The team includes community and regional safety efforts in its multidisciplinary planning.  Using this integrative approach, the program staff has strengthened its capacity as well as its response and recovery resilience in a disaster.  

Sustainability Ain’t Easy

It could be said that Sisyphus is Berkeley’s patron saint for safety and mitigation sustainability.  The challenge to keep disaster preparedness, emergency response and hazard mitigation in the public eye is an unending task.  Public awareness about safety issues, especially in the post-9/11 environment is a continual evolution as the emphasis from natural hazards has shifted to the threat of terrorism.  Berkeley officials have found the investment in natural hazards mitigation has had some unintended benefits like having a well-developed emergency response system because of many natural hazards events.

The community has seen that it must have the political will to make risk reduction a community effort.  The reason that the 6 special tax measures have been so successful is that local residents have long been aware that damage prevention works and is always less expensive than post-disaster rebuilding. In the last 100 years, Berkeley has experienced 16 major urban/wildland interface fires that took many lives and burned large portions of residential neighborhoods. The lessons learned from these events have remained quietly alive over the decades.  People are convinced of the utility of reducing risk and building in resilience before the next event strikes.

Berkeley benefits from the combination of location, technical resource base and politically active residents to ensure its ongoing efforts.  The proximity to the University of California, Berkeley is a boon in many ways.  The city consults with technical advisors from the campus, as well as other regional entities like the Governor’s Office of Emergency Services, Coastal region (California OES); the U.S. Geological Survey (USGS); the California Geological Survey (CGS); the Association of Bay Area Governments (ABAG); and the Earthquake Engineering research Institute in near-by Oakland.  The private sector is a source of technical assistance, especially in Berkeley where there are many technically skilled community volunteers on municipal boards and commissions.

Berkeley’s Resource-Rich Environment

City governments alone do not have the capacity to address hazard mitigation without the active involvement of many partners.  Involved stakeholders, well-informed officials and policy makers, along with the technical community work together to define risk issues and develop solutions that address local concerns.  Berkeley examined its seismic safety challenge from different perspectives—in the city government, the private building stock and the local university campus.

The role of the University of California, Berkeley came into play initially as an unwitting mitigation mentor.  The campus is home to numerous seismic safety experts—seismologists, geotechnical experts, structural engineers, architects and public policy experts—many of whom live in the community and promote safety endeavors in their neighborhoods and with their elected representatives.  Early on, local officials conferred with UCB policy groups and research centers to garner information about risk, the assessment of existing buildings and development of retrofit solutions appropriate for the local building stock. The Association of Bay Area Governments, the Bay Area Regional Earthquake Preparedness Project (BAREPP, a division of California OES), and the California Seismic Safety Commission led local presentations on risk, potential regional damage estimates and mitigation and educated the community on how it might address its seismic hazards. 

The Federal Emergency Management Agency (FEMA) and California OES were catalysts for implementation.  Both agencies guided the city through lengthy development efforts on retrofit projects and provided generous support through matching funds to upgrade schools, fire stations and essential municipal buildings.  The boosted monies enabled Berkeley to strengthen its buildings to modern code requirements for government buildings.  Further, both agencies provided significant technical and policy support to the City Council, Board of Education and senior administrators.  Oakland’s Earthquake Engineering Research Institute (EERI) and the University of Colorado's Natural Hazards Center also provide technical guidance and hands-on support in the mitigation policy development, as well as the practical aspects of disaster preparedness and structural engineering.  

Berkeley’s mitigation progress to date results from its assertive seeking and use of all the technical and policy resources at hand.  Good ideas came from many sources—an appointed commissioner who suggested a partnership with UCB seismic experts to a City Council member who worked with ABAG staff to define local risk and policy issues— and all were refined through Berkeley’s vigorous public process.

A Goal in Berkeley’s Newly Adopted General Plan

“Make Berkeley a disaster-resistant community that can survive, recover from and thrive after a disaster.  We see the way to making this a reality by identifying and reducing vulnerabilities; improving emergency response and preparation; and by using disaster-resistant land use planning.”

In the last year, the City of Berkeley finalized its master plan for land use after a series of 52 public meetings over a 3-year period.  Community participation in the Plan’s development was significant and community advisory commissions recommended additions on a significant number of the policies, including those pertaining to reducing risk from natural hazards.  Seismic safety policies and objectives were included in the housing, transportation and safety elements of the Plan, including a range of mitigation measures.  The City’s Seismic Technical Advisory Group, earthquake engineering experts, worked with city staff and the Planning Commission to ensure that seismic safety was a featured as a primary goal in the Plan.  

Building in these policies is a critical factor in establishing the foundation for a sustainable approach to hazard mitigation.  The plan elements with seismic safety policies will map the city’s approach to development and land use for the next 5--10 years.  The General Plan policies provide authority for the development of on-going mitigation and sustainable development programs.  The aim of the seismic advisors, staff and commissioners was to incorporate the principles of risk reduction into the everyday life of the community, blending the dual objectives of community safety with wise use of the land.  

Continuing Safety Efforts

In addition to the risk-reduction, incentive programs, Berkeley has addressed other technical issues in partnership with state and federal agencies.  Two such efforts are the Hazards Mapping Project and a focused risk assessment effort to survey and assess community risk from soft-story apartment building failures in earthquakes.  

The Hazards Mapping Project grew from a 1999 City Council action directing staff to undertake compile information on the geologic hazards in Berkeley’s immediate environs.  Along with the California Geological Survey (CGS) and USGS, local officials collected data and recent geologic studies to share with the state and federal scientists to determine hazards specific to the area. Under the umbrella of the Hazards Mapping Act of 1990 (???), a multi-agency team launched a two year effort to assemble data from the private and public sectors and map areas vulnerable to landslide, liquefaction and ground-shaking hazards.  The CGS, the state regulatory agency, published preliminary maps for the community in August 2002 for adoption in February 2003.  USGS supplied supplementary maps with the same identified hazards that more detailed technical information than required by the state requirements.  Together, the two sets of maps give local residents and regulators well-delineated zones of investigation when owners contemplate development.

The soft story building project is a unique collaboration among the City, FEMA, the Lawrence Berkeley National Laboratory (LBNL) and the Earthquake Engineering Research Institute (EERI).  Again, the City Council wanted to have an inventory and risk analysis of the threats posed by soft story, multi-unit apartment buildings.  These are buildings that typically have a large open space on the first floor or below grade (often a large parking garage or open lobby area without significant structural support).  In the 1995 Northridge earthquake, soft story apartment buildings sustained serious damage, causing numerous deaths.  City leaders did not want to ignore the problem.  

In 1996, staff completed a preliminary survey of the buildings, but few resources were available for further study and analysis that is more detailed. A seed grant from FEMA revitalized the work in 2001, and another phase of building data was gathered.  Senior EERI structural engineers and UC Berkeley engineering graduate students worked in teams to survey 150 of the 400 buildings in fall, 2001.  Using PDAs with a specialty application developed by University of Georgia engineers, EERI members amassed details on the buildings identified by an intern team as the buildings most at-risk. LBNL engineers are working on a pilot project with the City and the senior residents who own a vulnerable apartment building.  LBNL funded a team to develop seismic and other types of sensing devices with which to instrument the building and observe its systems.  In partnership with additional seed funding from Hewlett Packard, the project team will continue to explore how to develop retrofit options for the building over the next year. 

Based on the preliminary risk findings, the City Council placed a special tax measure on the November 2002 ballot to fund affordable housing and limited retrofit incentives for further study and more detailed analysis.  If approved by 2/3 of those voting (as required in California for revenue measures), the property transfer tax will be raised .5% to assist property owners with potentially vulnerable buildings. 

In addition, local area plans focus in at the neighborhood level to promote mitigation as featured in the Southside Plan where post-disaster recovery issues are highlighted.  Community preparation and readiness continues as an integral part of the equation.  Neighborhood blocks work together to train for disaster response, using the tools gained through the classes in the Community Emergency Response Training program taught by public safety and medical professionals.  All who live and work in Berkeley are offered free classes in first aid, fire suppression, disaster mental health, and home retrofit.  This year, the federal AmeriCorps program sent in a 13-person team to work for 12 weeks on community safety and neighborhood and business preparedness.  

Public Awareness a City Priority

Disaster preparedness and mitigation became local political issues when a council member from the Berkeley hills area began to question the city’s state of preparedness in the mid-1980s.  Alan Goldfarb became the first vocal champion for seismic safety in Berkeley.  There were others before him who may have been aware of the potential risk, but few were as able as an elected official to bring attention to the issue.  Before the 1989 Loma Prieta earthquake, the local press regarded Goldfarb an eccentric safety advocate. Constituents, however, thought otherwise.  Goldfarb was a respected leader and many block groups clamored for his presentations on seismic preparedness.

In July 1989, the City allocated funds to establish an Office of Emergency Services with fulltime staff.   Goldfarb also utilized regional resources, the UC Berkeley campus, ABAG and the BAREPP offices, to delve into the seismic policy issues and advance regional safety approaches. 

Other community leaders followed suit—Councilmembers, school board members, former fire chiefs, senior officials, and Mayors Loni Hancock and Shirley Dean—joining Goldfarb to develop incentive programs for private sector fire and earthquake safety, as well as reconstruction programs for schools and municipal buildings.  The City Council convened advisory commissions, the Disaster Council and the Fire Safety Commission, with appointees charged with keeping community safety a front-burner policy matter.  The dedication and persistence of these groups ensure that hazard mitigation remains a visible and high-priority City Council initiative.

Political will grew for local solutions to risk challenges.  The six special taxes approved to date all contribute to a vigorous investment in prevention and risk reduction, and one of the highest municipal tax rates in California.  Along with this November’s proposed transfer tax increase, voters will also consider a $21 million bond measure to fund the retrofit of the Old City Hall, a 1907 architectural jewel with serious structural deficiencies.  The building houses the chambers where the City Council, the Board of Education and other elected and regulatory bodies hold most high-occupancy public meetings.  City leaders believe an upgrade for the building is a critical necessity. 

Crafting a Comprehensive Approach

While the November 2002 Election is a benchmark date for voter approval of safety measures, other mitigation endeavors are underway:

· Completion of updated seismic codes and standards for 2003 adoption is slated for this fall;

· Evaluation of mitigation efforts to date; 

· Development of a comprehensive mitigation (per FEMA requirements) and recovery plan;

· Improvement of code enforcement efforts; and,

· Effecting regional mitigation and inter-agency coordination.

Like most American cities, however, Berkeley is constantly challenged by the necessity to maintain active interest and awareness in reducing risk.  The City’s Disaster Resistant Berkeley Program is the focal point for the community outreach and information efforts.  Accessible public information in the form of printed brochures, cable TV safety shows and frequent public service announcements on the City’s traffic advisory/emergency alert radio station are some of the ways staff keeps safety in public view.  Businesses have joined the program and are working together to provide safe environments for their employees, along with preparedness information and training.

Professor Dennis Mileti, University of Colorado, Boulder, posits in his book, Disasters by Design that a holistic approach to sustainable development offers cities the most potential for successfully accomplishing risk reduction.  Berkeley, along with many other hazards-vulnerable communities (like Palo Alto and Santa Monica, California or Seattle, Washington) has learned that reducing risk is a long-term process.  Before the recent completion of the General Plan, with its updated Safety Element, there was no mitigation blueprint to follow in a systematic way.  This effort moves Berkeley closer to that holistic government framework critical to mitigation and recovery success.
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