Session No. 10

_______________________________________________

Course Title: Public Administration and Emergency Management

Session Title: Disaster Mitigation 









Time: 2 hours

_______________________________________________

Objectives

At the conclusion of this session, students should be able to

10.1 Define and discuss the function of disaster mitigation

10.2 Discuss basic types of and approaches to disaster mitigation
10.3 Discuss the politics of disaster mitigation
10.4 Discuss the range of disaster mitigation programs that might be adopted for selected disaster types 

_______________________________________________

Scope

Overview of the mitigation function, the general types of and approaches to disaster mitigation, the politics involved in mitigation, and specific applications dealing with disaster types, including earthquakes, hurricanes, terrorism, and nuclear war. 

_______________________________________________

Readings

1. Required student readings:

Beverly A. Cigler, “Coping with Floods: Lessons from the 1990’s” in Disaster Management in the U.S. and Canada: The politics, Policymaking, Administration, and Analysis of Emergency Management, 2nd ed., Richard T. Sylves and William L. Waugh, Jr., eds. (Springfield, IL: Charles C Thomas Publisher, Ltd., 1996), pp. 191-213.

William L. Waugh, Jr., and Ronald John Hy, “The Hyatt Skywalk Disaster and Other Lessons in the Regulation of Building” in Disaster Management in the U.S. and Canada: The politics, Policymaking, Administration, and Analysis of Emergency Management, 2nd ed., Richard T. Sylves and William L. Waugh, Jr., eds. (Springfield, IL: Charles C Thomas Publisher, Ltd., 1996), pp. 253-269.

Federal Emergency Management Agency (FEMA), Report on Costs and Benefits of Natural Hazard Mitigation, 1997 (http://www.fema.gov/mit/cb_toc/htm). 

2. Instructor readings:

Richard L. Ender and John Choon Kim, with Lidia L. Selkregg and Stephan F. Johnson, “The Design and Implementation of Disaster Mitigation Policy” in Managing Disaster: Strategies and Policy Perspectives, Louise K. Comfort, ed., (Durham, NC: Duke University Press, 1988), pp. 67-85.

William L. Waugh, Jr., and Richard T. Sylves, “The Intergovernmental Relations of Emergency Management” in Disaster Management in the U.S. and Canada: The politics, Policymaking, Administration, and Analysis of Emergency Management, 2nd ed., Richard T. Sylves and William L. Waugh, Jr., eds. (Springfield, IL: Charles C Thomas Publisher, Ltd., 1996),  pp. 46-68.

3. Background readings for instructor (optional):

Chapters 1 and 2 in Natural Hazard Mitigation: Recasting Disaster Policy and Planning, David R. Godschalk, Timothy Beatley, Philip Berke, David J. Brower, and Edward J. Kaiser (Washington, DC: Island Press, 1998). Chapters 1 and 2 provide an overview of national hazard mitigation policy and a critique.

Peter J. May, “State Regulatory Roles: Choices in the Regulation of Building Safety,” State and Local Government Review (vol. 29, Spring 1997), pp. 70-80.

_______________________________________________

Comments

It is not possible to cover the entire range of disaster mitigation programs that might be adopted to reduce property losses and human lives for all kinds of disasters. The easiest strategy is to introduce the topic using examples from disaster types with which students are likely to be familiar and then let them identify possible mitigation programs for other kinds of disasters, as well as the ones with which they are most familiar. Godschalk et al., Natural Hazard Mitigation (a suggested background reading for instructors), provides case studies of the implementation of mitigation programs following hurricanes (Andrew and Bob), earthquakes (Loma Prieta and Northridge), and floods (the 1993 Midwest Floods and a series of floods and storms in Tennessee). Detailed information can also be found in the Interagency Hazard Mitigation Team reports required for every presidentially declared disaster (copies should be available through the FEMA regional offices involved in the disasters). Mitigation and preparedness information for each major kind of disaster is also available through the FEMA web site. Students should have little trouble finding information via the Internet. FEMA’s Report on the Costs and Benefits of Natural Hazard Mitigation (1997), suggested as a student reading, includes case studies of critical facilities, business interruption, seismic retrofitting, wind shutter, buyout, land use regulation, building code, floodplain management, and other mitigation programs.
_______________________________________________

Objective 10.1

Define and discuss the function of disaster mitigation

Mitigation is defined as 

“Any activities which actually eliminate or reduce the probability of occurrence of a disaster. It also includes long-term activities which reduce the effects of unavoidable disasters” (National Governors’ Association, 1981).

General mitigation measures include

· building standards and codes,

· tax incentives/disincentives, 

· zoning ordinances,

· land-use regulations,

· preventive health care programs, and

· public education to reduce risk (National Governors’ Association, 1981).

Mitigation programs are designed to prevent disasters or reduce their effects by discouraging behaviors that may put people and property at risk, such as building homes and businesses in hazardous areas.  

Voluntary mitigation programs rely upon individuals, organizations, and communities to recognize the dangers posed by hazards and to reduce their exposure to the risk. 

Tax incentives, information concerning hazards and how to avoid them, and information on safe building practices, for example, only work if individuals, organizations, and communities decide that the risk of certain behaviors (such as building in wildfire areas) outweighs the benefits.

Nonvoluntary or mandatory mitigation programs use the threat of punishment to encourage compliance with established standards, although some individuals, organizations, and communities may risk punishment rather than change their behaviors (such as restricting development in floodplains).

Studies of floodplain management generally find that people will not limit development on the floodplains without strict regulations and the threat of punishment, e.g., withdrawal of eligibility for low cost-flood insurance or eligibility for disaster assistance (Cigler, 1996). 

Disaster mitigation efforts have expanded under Sections 404 and 406 of the Stafford Act of 1988 (FEMA, 1997).

Section 404 of the Stafford Act created the Hazard Mitigation Grant Program to provide federal monies for mitigation projects. The Volkmer Amendment in 1993 improved the cost-sharing arrangement and increased the amount of federal money available for mitigation projects.

The grant program is funded at a level equal to 15 percent of the federal money spent on Public and Individual Assistance programs, minus administrative expenses, for a disaster. 

Proposed projects have to be consistent with the overall mitigation strategy for the area and the grants can cover up to 75 percent of the cost of the project.

Section 404 of the Stafford Act provides similar financial support for mitigation projects for government and nonprofit agencies, including such activities as debris removal following a disaster.

__________________________________________________________________

Question to ask students:

Why is it difficult to get people to reduce the risk to themselves and their property voluntarily?

Suggested answers:

· They don’t think that disasters will strike them;

· They think that they have done enough to protect themselves;

· They don’t fully comprehend the nature of the hazard and the potential devastation; e.g., residents of south Florida who have not experienced a major hurricane;

· They don’t believe the government authorities who warn about hazards and recommend mitigation efforts; 

· They don’t want to spend the money to reduce the level of risk; 

· They want to build on less expensive land or using less expensive building materials and designs; and/or

· They are willing to take the risk in order to live or work in a location with a beautiful view, access to a waterway or a beach, or another attractive feature. 

_______________________________________________

Objective 10.2

Discuss the basic types of and approaches to disaster mitigation

There are a number of strategies for disaster mitigation, including:

· The voluntary approach—using public information programs to inform people about hazards and encourage them to reduce the level of risk to their property, their families, their communities, and themselves;

· The regulatory approach—adopting land-use regulations and building standards to ensure that people build safely and reduce the risk to themselves and to others;

· The preemption approach—purchasing high-risk properties to prevent development and to ensure land uses that reduce the risk to people and property; 

· The punishment approach—refusing to provide disaster assistance to individuals, families, and businesses that do not use disaster mitigation strategies to reduce the risk of property losses, injury, or death; and

· The incentive approach—rewarding builders, residents, officials, and others for behaviors deemed desirable, such as reducing taxes or insurance costs for residents who install storm shutters, use disaster-resistant building designs, or choose to locate their homes away from areas prone to flooding.

Mitigation techniques are generally categorized as structural or nonstructural, as well as voluntary or mandatory.

Building standards and codes and land-use regulation are two of the most used nonstructural mitigation techniques to reduce threats to property and potential loss of life (see Session No. 11 for a discussion of land-use regulation).

Building standards specify what materials can be used in the construction of homes, businesses, and institutional structures based upon criteria such as strength, durability, flammability, resistance to water and wind, etc., and appropriate designs for the environment.

Building codes are regulations adopted by states and/or communities that specify what kinds of building materials and designs are appropriate for particular locations, general standards to reduce the risk of fire and/or damage from earthquakes or other kinds of disaster, and specific mitigation measures to reduce the potential damage from winds or other hazards.

The most common model building codes in the U.S. are 

· the Standard Building Code, which is primarily adopted in the Southeast;

· the National Building Code, which is primarily adopted in the states of the mid-Atlantic and Eastern region;

· the Uniform Building Code, which is primarily adopted in the Midwest and West; and

· a “one- and two-family dwelling code” adopted across the U.S. (May, 1997: 71).

The effectiveness of building standards and codes depends upon their appropriateness for particular communities and upon their enforcement. 

Some states require local adoption of building codes, some leave it up to local authorities to adopt an appropriate code, and others simply recommend that localities adopt codes. 

Peter May (1997) has categorized state orientations toward building regulation in the following manner:

Minimalist states have no codes or only have them for some situations;

Enabling states authorize local governments to adopt and enforce codes but do not require it;

Mandatory states have state codes and require local enforcement, but do not oversee that enforcement strictly;

Energetic states both require local enforcement of codes and monitor local compliance with that requirement.

May concluded that the political culture within the state and the actions of interest groups were most closely associated with states’ approaches to building regulation (1997: 78-79). (May’s categorization of the states is in a Table in Appendix 10A.)
The importance of building codes is widely accepted by the American public, but compliance with the codes is questionable. 

For example, Hurricane Andrew devastated communities in south Florida, particularly the city of Homestead, despite its having some of the strongest building codes in the nation. 

Analysis of the damage revealed that many homes had not been built according to code and, although the storm was so strong that most would have been severely damaged anyway, poor construction caused much of the damage (Waugh and Hy, 1996).

Insurance companies operating in south Florida suffered massive losses from the Hurricane Andrew disaster. Some of the companies were forced into bankruptcy by their losses and many others refused to issue more policies in the region because they had underestimated their exposure because of the poor enforcement of building codes (Waugh and Hy, 1996).

A 1994 telephone survey of residents in Corpus Christi, Texas; Biloxi, Mississippi; Myrtle Beach, South Carolina; and Tampa, Florida, all hurricane-prone areas, showed that overwhelming majorities (93 percent) felt that building codes were important, but only two-thirds (66 percent) felt that builders in their communities followed the codes (Insurance Institute for Property Loss Reduction, 1995: 1).

The 1994 survey also revealed that just over one third (37 percent) felt that the wind codes in their communities were adequate and over four fifths (83 percent) expressed a willingness to spend money to make their homes more wind resistant. Those who had suffered hurricane damage before were most willing to spend money to mitigate future losses (Insurance Institute for Property Loss Reduction, 1995: 1-2).

The 1994 survey also revealed that most of the respondents (85 percent) felt that local building departments should inspect new construction and take an active role in providing information (79 percent) and educating the public (69 percent) on building codes (Insurance Institute for Property Loss Reduction, 1995: 2).

The majority of the respondents (71 percent) also felt that insurance companies should play active roles in reducing hurricane losses by inspecting buildings, offering discounts, working with builders, and lobbying for stricter codes (Insurance Institute for Property Loss Reduction, 1995: 2).

Nonstructural mitigation techniques also include continuity of government planning to ensure that political leadership is maintained during a crisis. At the federal level, for example, if the president is incapacitated or removed, the line of succession (in order) includes

· the vice-president;

· the Speaker of the House;

· the President Pro-tem of the Senate; and, then, 

· the members of the Cabinet in the order of the creation of their offices (from the Department of State through the departments of the Treasury, Defense, Justice, Interior, Agriculture, Commerce, Labor, Health and Human Services, Housing and Urban Development, Transportation, Energy, Education, and Veterans Affairs). 

Maintaining continuity of government also means ensuring that national security decisionmaking structures are functional and other the essential government functions can be carried out. A safe and secure command and control center is also necessary. 

Continuity of government can also be an issue at the state and local levels given that emergency plans often require approval or action by specific officials before public monies can be spent, emergency procedures can be activated, and government agencies can be diverted from their primary missions to respond to an emergency. For example, if the mayor is incapacitated or cannot be found, someone has to be able to assume responsibility for making decisions. 

Structural mitigation techniques include building dams, levees, breakwaters, and containment ponds to hold water or slow its flow; building civil defense shelters; and other physical means to reduce potential loss of life and property.

Public agencies and officials are often predisposed to use structural or nonstructural mitigation measures rather than seek other options. For example, engineers tend to be oriented toward structural solutions and lawyers tend to be oriented toward nonstructural solutions. 

As the field of emergency management has professionalized, drawing people from a variety of professional backgrounds, and more people have become involved in decision processes, nonstructural mitigation measures have become more popular. 

__________________________________________________________________

Question to ask students:

If insurance companies, professional emergency managers, and the public at large support effective building codes and other mitigation measures, why are they not adopted in many states and communities?

Suggested answers:

Influential interest groups oppose their adoption. There is not always agreement on the most effective means of mitigating a hazard. Even experts may differ on the effectiveness of nonstructural and structural mitigation measures, with some preferring one over the other and other experts preferring to use both at the same time. And some hazards are more easily reduced than others. The hazard posed by volcanoes, for example, is usually much more localized than that posed by earthquakes and, therefore, is more easily reduced. In most cases, simply warning the public and ensuring that they know evacuation routes and/or safe areas is enough to reduce the risk from a volcano. 

_______________________________________________

Objective 10.3

Discuss the politics of disaster mitigation

Mitigation became a focus of FEMA’s efforts in the 1990s. The National Mitigation Strategy was issued in December 1995 and called for greater “partnership” between the federal government and state and local governments in the reduction of hazards (FEMA, 1997).

The costs of natural and technological disasters increased significantly in the 1990s, and there was increased interest in reducing losses. Between 1989 and 1993, the losses from disasters averaged $3.3 billion per year. Between 1993 and 1997, however, the losses averaged $13 billion per year and 1.4 million people were affected by presidentially declared disasters (FEMA, 1997).

Few people oppose reducing property losses and saving human lives in disasters; but the politics of disaster mitigation can be intense when programs might limit what people can do with their property, where they can build, what kinds of homes or businesses they can build in particular locations, and even the materials that they use. 

Resistance to regulation, particularly when it involves limits on the use of private property, is a characteristic of American political culture (Waugh, 1990; Waugh and Sylves, 1996). 

Powerful interest groups may support or oppose particular disaster mitigation programs, such as building codes and land-use regulations (see Session No. 8 on the politics of land-use planning).

For example, developers often lobby against the regulation of building along waterways and coastlines. Such properties are desirable for residential development because of the views they afford of the river, lake, or ocean and the water access for private boats, swimming, and other recreational activities.

Home builders have lobbied against requirements that roofs be secured with straps and/or other devices to make them more resilient in high winds, because of the added cost of construction. 

Community organizations have opposed crisis relocation plans for civil defense because such plans might encourage more risk-taking by national security policymakers. In fact, dozens of communities refused to have such plans in the 1980s because they feared that Administration officials might decide that nuclear war was a viable policy option (Waugh and Sylves, 1996).

Businesses often oppose fire codes, restrictions on storage and transport of hazardous materials, health codes, and other regulations because of the cost.

Professional organizations, such as the International Association of Fire Chiefs, promote fire hazard reduction measures and actively lobby state legislatures and municipal offices for their adoption.

Professional engineers and architects, as well as other building experts, have actively lobbied for safer building designs.

Professional emergency managers have lobbied for more effective mitigation programs, as well as other programs to reduce hazards.

The power of interest groups differs from one state to another and from one community to another. In general, however, interest groups tend to be stronger when there are fewer competing interests and stronger at the local level than at the state or federal levels. 

For highly technical issues, such as building regulations, the political conflict is normally among a relatively small number of interest groups rather than within the broader public (see, e.g., Sapat, 1998).

The professionalization of emergency management is resulting in more focused lobbying for policies and programs at all levels as greater agreement on standards and practices develops in the field. Emergency managers will gain more influence in policymaking as the profession gains stature, as well. Their professional opinions and expertise will be more respected by public officials and the public at large.

Local government officials can be found personally liable for failing to take reasonable action to reduce the risk of disaster. When they are following state law, they enjoy legal protection under the state’s sovereign immunity from lawsuit. When they are exercising their own discretion, they can be held legally liable for their actions or inaction.

__________________________________________________________________

Questions to ask students:
1. What groups are likely to oppose restrictions on development on barrier islands?

Suggested answers:

· Hotels and restaurants with facilities or planning facilities on the islands;

· Property owners who wish to sell their property;

· Residents who favor the expansion of businesses or residences on the islands;

· Business persons who want to reduce the cost of deliveries of food and other materials to their stores;

· Residents who want better roads, more commercial activities (e.g., stores), and better island access (e.g., bridges or causeways); and

· Business persons who want to operate amusement parks, recreational activities, stores, and other establishments for tourists.

2. What organizations are likely to support limitations on development in mountainous areas that might be prone to wildfires?

Suggested answers:

· Environmentalists;

· Residents who oppose more development because of the increased risk to their own property;

· Residents who oppose more development because of the increased traffic, noise, demand for services, etc.;

· Representatives of state and local fire services who would be responsible for fighting any wildfires resulting from the development; and\or

· Insurance companies that insure other properties in the area (whose choices, if the risks increase significantly, are to raise the insurance rates for current residents or refuse to insure any property in the area).

_______________________________________________

Objective 10.4

Discuss the range of disaster mitigation programs that might be adopted for selected disaster types
Floods 

The National Flood Insurance Program (NFIP) provides low-cost flood insurance to communities that agree to regulate development on their floodplains.

The NFIP has a community rating system (CRS) that categorizes communities on a scale from 1 to 10 based upon the efforts to reduce the risk to life and property on the floodplains. The rating or class determines the amount of the discount residents receive on their insurance. Discounts range from 5 percent to 45 percent.

The CRS gives points for the following actions:

· maintaining elevation certificates for new construction (i.e., raising the structures above the expected flood level) (up to 142 points);

· providing flood insurance rate map information to those who inquire and publicizing the availability of the information (up to 140 points);

· sending hazard, insurance, mitigation, and basic floodplain information to residents (up to 265 points);

· disclosing of hazards to prospective property buyers by real estate agents (up to 81 points);

· maintaining flood hazard and insurance references in the public library (up to 30 points);

· providing technical advice to property owners on how to protect themselves and their property (up to 66 points); 

· developing new data on the hazard and other potentially hazardous areas (up to 360 points);

· keeping vacant floodplain land free from development (up to 550 points);

· developing better regulatory standards (e.g., smaller lot sizes, protection of critical facilities) (up to 905 points);

· maintaining flood and property data (up to 160 points);

· managing stormwater to protect water quality, reduce erosion, etc. (up to 405 points);

· addressing the problem of repetitive losses, e.g., properties repeatedly flooded (up to 441 points);

· acquiring and relocating flood-prone buildings (up to 1,600 points);

· retrofitting old buildings to make them more flood-resistant (up to 1,400 points);

· maintaining the drainage system (up to 380 points);

· providing a warning system and flood response plan (up to 200 points);

· maintaining levees (up to 900 points); and

· maintaining dams (up to 120 points) (FEMA/NFIP, 1996).

In order to qualify for a CRS discount, a community must provide elevation certificates. If designated as a repetitive loss community, it must also have repetitive loss projects. All other activities are optional (FEMA/NFIP, 1996). 

A community earning 4,500 points is categorized as Class 1 and property owners get a 45 percent discount. A community earning at least 500 points is categorized as Class 9, and property owners get a 5 percent discount. All communities that have not applied to join the NFIP and those that do not earn at least 500 points are Class 10, and property owners do not receive a discount (FEMA/NFIP, 1996).

Earthquakes—A California Example

In 1991, after the Loma Prieta earthquake that occurred in 1989, the state of California adopted an earthquake mitigation plan, California at Risk: Reducing Earthquake Hazards 1992-1996, outlining priorities, schedules, funding, and specific hazard reduction initiatives (Godschalk et al., 1998: 237-239). The report recommended actions to 

· improve hazard identification and monitoring;

· improve land use planning and regulation;

· speed repair and reconstruction;

· improve response planning;

· make better use of insurance; and

· target funding.

Following the Northridge earthquake in January of 1994, the state of California’s Office of Emergency Services (OES) and the FEMA Hazard Mitigation Team issued the Interagency Hazard Mitigation Team report, which recommended mitigation strategies, including

· compliance with the 1991 Uniform Building Code; 

· temporary repairs of facilities until long-term solutions can be found; and

· additional public education efforts (Godschalk et al., 1998: 242).

A “Section 404 (Stafford Act) Hazard Mitigation Grant Program Strategy” was issued by OES in February 1995 which outlined the program’s priorities: seismic hazard identification; reducing the vulnerability of educational institutions (including moving some schools), medical facilities, and other significant facilities; and providing technical information, research, education and training (Godschalk et al., 1998: 243-244).

Since the Loma Prieta earthquake in 1989, the city of San Francisco has evaluated its plans and policies and updated and expanded its mitigation programs. The city has also

· passed bond issues totalling over $1 billion for mitigation programs;

· assisted agencies applying for FEMA funding for mitigation programs;

· updated its general plan;

· integrated hazard mitigation with other parts of the city general plan;

· moved the city Office of Emergency Services from the fire department to the mayor’s office (Godschalk et al., 1998: 261-262).

The city and FEMA were not always in agreement on the mitigation programs, particularly the proposed upgrading of the city hall building. 

Local officials would prefer to have block grants so that more local discretion would be allowed. Federal officials generally prefer accountability systems to ensure that monies provided to state and local officials are spent effectively and efficiently. 

Hurricanes—A Florida Example

Following Hurricane Andrew, which caused $25 billion to $30 billion in damage in August 1992, the initial efforts made were to restore lifelines and other essential services. This recovery process took months because of the extent of the damage. 

By May 1993, Dade County completed its hazard mitigation plan. The plan was required as a condition for state-local disaster assistance (Godschalk et al., 1998: 116).

The Section 404 Hazard Mitigation Grant Program was slowly implemented, with few projects funded as late as 1996. A large percentage of the funded projects were for storm shutters and other improvements to make the buildings less vulnerable to high winds (Godschalk et al., 1998: 117).

The Interagency Hazard Mitigation Team report focused much of its attention on building codes. The codes were relatively strong, but compliance was a serious problem. The causes included

· unlicensed contractors;

· inadequate building inspection (too few inspectors);

· ineffective process of building inspection;

· inadequate structural design and wind standards;

· inadequate standards for manufactured homes, including mobile homes; and

· inadequate standards for window design (Godschalk et al., 1998: 119).

Blame for the problems was assigned to municipal governments, builders, and residents. Communities had relied too much on the building industry to regulate itself (Godschalk et al., 1998: 119).

In March 1993, the county commissioners changed the building code by requiring

· the 116 mph national wind speed standard that accommodates gusts and wind pressures;

· protection, such as shutters, for windows and doors in new homes;

· review of structural plans by a structural engineer;

· concrete columns in single story houses;

· more roofing inspections (Godschalk et al., 1998: 120).

They also increased the number of building inspectors from 16 to 43 and roofing inspectors from 4 to 31 (Godschalk et al., 1998: 120).

In terms of financing the efforts,

· the state of Florida established a trust fund to finance recovery and mitigation programs not covered by FEMA or other federal agencies;

· the county passed a sales tax to generate revenue for recovery and mitigation projects;

· the state of Florida created the Hurricane Catastrophe Fund to provide reinsurance coverage (insuring the insurance companies so that they will not be overwhelmed by a catastrophic storm); and

· the state of Florida also created the Emergency Management Preparedness and Assistance Trust Fund, which placed a surcharge on residential and business property insurance policies to fund emergency management, disaster planning, and mitigation projects (Godschalk et al., 1998: 122).

Florida’s state mitigation plan was approved by FEMA in May 1994 and “immediate priority” was given to mitigation programs for critical systems, the loss of critical infrastructure, shelter strategy, repair and retrofitting structures, protecting the outside envelope of buildings, and intergovernmental mitigation efforts (Godschalk et al., 1998: 150).

“Highest priority” was given to standards for manufactured homes and state buildings, building code enforcement, a common building code, local land-use planning, relocation and land acquisition, and the process for issuing building permits (Godschalk et al., 1998: 150).

Most of the mitigation measures adopted in Florida following Hurricane Andrew focused on reducing wind damage, but the biggest danger from hurricanes is usually storm surges. Fortunately, Hurricane Andrew’s storm surge did not hit the more populous areas along the coast of south Florida. 

There is great resistance in Florida and other coastal states to efforts to restrict building close to the beaches, where storm surges might flood property (Godschalk et al., 1998: 135, 146-147).

__________________________________________________________________

Questions to ask students:
1. To the extent that the Loma Prieta and Northridge earthquake experiences are typical, mitigation programs for earthquakes seem to focus on land-use regulation and building codes. Why is that likely the case?

Suggested answers:

Avoiding earthquakes is not generally an option, unless people are willing to abandon large sections of the west coast and other parts of the central and eastern U.S. Scientists cannot predict earthquakes, beyond determining probabilities of their occurrance. Earthquakes may occur in many locations and over wide areas. It is easier to limit or prohibit building in the most hazardous areas, e.g., those prone to landslides or liquifaction, and to make other structures more resistant to ground motion.

2. What kinds of mitigation programs might be adopted to reduce the likelihood of property losses and human casualties from wildfires?

Suggested answers:

· Restrict building in the wildfire area;

· Require a strict vegetation management program to reduce the amount of potential fuel around structures;

· Adopt and enforce strict building codes to encourage the use of building materials that are fire-resistant;

· Construct roads to facilitate access for firefighting equipment;

· Build and man fire towers to provide early warning of fires;

· Prohibit the burning of leaves and other materials and strictly regulate campfires and outdoor grills;

· Burn off or clear undergrowth that may fuel fires;

· Build fire lanes to provide access by firefighting vehicles and to slow or stop the progress of wildfires; and

· Issue warnings to residents when weather conditions, e.g., lightning or lack of rainfall, may increase the risk of wildfire.

_______________________________________________
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Appendix 10A

State Groupings for Building Regulation



Categories of States

________________________________________________________

Minimalist
Enabling
Mandatory
Energetic

________________________________________________________

Alabama
Arkansas
California
Alaska

Arizona
Georgia
Florida
Connecticut

Colorado
Idaho
Indiana
Kentucky

Delaware
Iowa
Maryland
Michigan

Hawaii
Louisiana
Massachusetts
Montana

Illinois
Minnesota
Nevada
New Jersey

Kansas
Nebraska
New Mexico
New York

Maine
West Virginia
Rhode Island
North Carolina

Mississippi

Utah
Ohio

Missouri

Virginia
Oregon

New Hampshire

Washington
Tennessee

North Dakota

Wisconsin
Vermont

Oklahoma

Wyoming

Pennsylvania

South Carolina

South Dakota

Texas

__________________________________________________

Source: May, 1997: 75.
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