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EARTHQUAKES

Presenters


Yumei Wang, Oregon Department of Geology and Mineral Industries

Ian Friedland, Applied Technology Council

Jim Beavers, Deputy Director, Mid-America Earthquake Center

Geology Hazards in Oregon

Ms. Wang spoke about geology hazards that are incorporated into HAZUS.  Landsliding occurs when earth material on weak or unstable slopes fails during an earthquake and moves downslope.  Liquefaction occurs along rivers and lakes where sandy soil is saturated with water and the quake shakes the sand grains apart causing the soil to temporarily become liquid.  Amplification occurs when earthquake waves moving through certain types or thickness of soils under a building are intensified because of soil characteristics; “soft” soils are most likely to cause soil amplification, which can be likened to a bowl of Jell-O continuing to shake after the initial jolt.  Even though sites of damage are far from the quake’s epicenter, structures fail because they sit on soft soil that amplifies ground shaking.

Oregon now has an earthquake hazards map that provides risk analysis for the entire State.  Information for this map was garnered from a variety of sources, including ground motions in HAZUS, a soils map that indicates where the ground is more likely to shake (including five different soil types), a damage distribution map, and a population map.   It was determined that areas along the Willamette River valley (where most people live in Oregon) will shake harder compared to the Cascades (which is made up of rocks).

After this study was completed, there was a great deal of media attention; HAZUS is a very impressive tool that produces powerful results.  Jurisdictions that develop this kind of information should expect a great deal of media attention and questions about what kind of damage could be expected from an earthquake and what can be done to mitigate that damage.  The result in Oregon has been three earthquake safety bills—“Life Safety for Schools,” “Operational Fire Stations and Hospitals,” and “State Drills.”

The geology information is an integral part of the HAZUS tool.  It concentrates the damage information to problematic areas by indicating soil problems and landslide susceptibility.  The local geological agency can help make simple maps (especially if they have GIS capability) and can provide the information required for this kind of study.  Ms. Wang stated that if decision-makers can see that earthquake danger really exists, they are more likely to take action to deal with potential hazards.

The Applied Technology Council

Mr. Friedland discussed two projects of the Applied Technology Council (ATC).  The goal of the ATC is to translate research into useful, usable documents.

Project ATC-50 

This ATC document focuses on single-family wood dwellings.  The impetus for this project was the need to reduce large losses from California earthquakes.  This project will create a grading system and simple retrofit measures that are cost-effective and can provide incentives to insurance companies and homeowners.  Procedures will be developed, tested, and implemented for reevaluating, grading, and strengthening wood frame dwellings, and they will be standardized, inexpensive, and easy to implement.

A seismic evaluation and grading system will be developed and pilot-tested (completed by mid-2001) on 500 residences in the Los Angeles area; 50 of those houses will be chosen to implement retrofits.  Funding is provided by the city of Los Angeles and FEMA.  After this pilot, evaluation and grading of all structures in the city will be undertaken, and tools for certifying inspectors and contractors will be devised.  Incentives through insurance reductions or tax relief will then be formulated for homeowners to voluntarily evaluate (and retrofit, if necessary) their dwellings.  Grading is on a scale of A through D, a function of the expected dollar loss within a given ZIP code, and results are recorded on a simple “sidewalk survey” form.  A project in process, this system begins by inspecting the building to identify structural deficiencies and associated structural penalties; the score starts at 100, and deductions are taken to determine the final structural hazard score.  Based on the grade, simple retrofits will help improve performance of the house and relieve deficiencies.  Although not the same as the benefits derived from new construction, these retrofits will upgrade a wood frame structure to minimum seismic safety.  Three methods of retrofitting include the prescriptive method, the simplified engineering method, and the fully engineered method.

FEMA 154, “Rapid Visual Screening of Buildings for Potential Seismic Hazards”

This document is based on sidewalk surveys of buildings using a data collection form.  The handbook, available from FEMA, also provides inspectors with background information and data required to complete the form.  The purpose of this process is to screen buildings preliminarily for potential hazards and to identify buildings where reasonable doubts exist about earthquake resistance.  Its limitations include seismically hazardous buildings possibly not being identified, and buildings identified as seismically hazardous may prove to be adequate.
From identifying the primary lateral load-resisting systems and building materials useful in resisting quakes, a basic structural hazard score is derived.  That score is then modified on the basis of observed seismic- and structural-related defects and, using a chart, results in a ranking of surveyed buildings, with two categories—acceptable as to risk to life safety (score greater than 2) and potentially seismically hazardous (2 or lower).

FEMA 154 is currently being updated by ATC, on the basis of 10+ years of experience with the methodology and handbook, new knowledge from recent damaging earthquakes, new seismic hazard representations (1996 USGS maps), and recent advances in building evaluation and retrofit.  It should be available within the next year.  Evaluation using FEMA 154 is useful for key buildings, and it takes just a few hours to understand the weaknesses of those buildings.

The Mid-America Earthquake Center

Mr. Beavers discussed the Mid-America Earthquake Center and earthquake concerns in the mid United States.  He showed a map of earthquake attenuation and stated that a repeat of the 1811-12 New Madrid quake would be quite significant; architectural damage would affect 17 States.  Recurrence probability is 20 percent during the 21st century, and the middle of the country may also experience some blind faults that have not moved in 1,400 years.  In a magnitude 3 quake, masonry construction homes do receive damage.

Information can be obtained from three earthquake centers, in Buffalo, NY, Berkeley, CA, and Champaign/Urbana, IL.  Universities are involved in each of these centers.  There are also three CUSEC (Central U.S. Earthquake Consortium) centers.  Consulting engineers can provide consulting services; some engineers are partners with Project Impact.

At the Mid-America Earthquake Center, the focus is on the New Madrid Seismic Zone: reducing the uncertainty of ground shaking, new products such as seismic hazard maps and simulated earthquake motions, enhanced information transfer (through the technology transfer program, outreach, and education programs), and GIS applications.  Regarding shaking and liquefaction potential, it was noted that major pipelines of oil, gas, and other petroleum products have been laid throughout the New Madrid Seismic Zone.  Transportation networks such as bridges, water lines, and communication systems are laid across bridges that are at risk.  Railways and shipping facilities, located along rivers, are also at risk.

Every State should have a Seismic Safety Commission, and Mr. Beavers suggested that each State legislature form these groups.  As public examples, NBC’s “Dateline” and ABC’s “Good Morning America” each used shake tables to mimic earthquake damage.  “Dateline” set up mitigation first, shook the set, and then removed the mitigation (mimicking the condition of most houses) and shook the set again.

Audience Questions and Comments

· Regarding a question about a videotape of examples of shake table examples, Mr. Beavers stated that it will be available soon; the original airdate on ABC television was April 28, 2000.  Anyone can log on to the ABC home page and see a news clip about this program.

· Regarding a question about whether HAZUS was instrumental in helping to form the Oregon legislation, Ms. Wang stated that there were no direct links, but HAZUS results were a strong component in increasing public awareness of earthquake hazards in Oregon.  It is unknown whether the three pieces of legislation will pass; the likelihood is that one (the drill requirement) will pass and the other two will be shelved and only passed if an earthquake occurs.  The drill requirement will likely pass, to be implemented by State governments and large businesses.

· Regarding the upgrading of public buildings, Oregon has stated that schools should improve their structures during the next 30 years so that they will not collapse; this improvement will have a tremendous financial impact.  Fire station and hospital upgrades are being mandated in Oregon for the next 15-20 years.

Resources and Tools for Implementation

· Master website of quake-related sites – www.eqnet.org – lists engineering groups and is a valuable tool for searching the Internet for earthquake information.

· Implementation products available from the Mid-America Earthquake Center include regional hazard maps, rehabilitation strategies, software, GIS systems, public safety strategies, and network loss reduction.

Contact Information

· Yumei Wang is now a Science Fellow in the Office or the Honorable Edward Kennedy, United States Senate, Washington, DC 20510.  She can be contacted at Yumei_Wang@kennedy.senate.gov.  Telephone number (202) 224-4543.

· APPLIED TECHNOLOGY COUNCIL: The Applied Technology Council maintains a subscription program that includes solicitations for project personnel, the ATC News Bulletin, and ATC news releases.  Ian Friedland can be contacted at the Applied Technology Council, 1300 Pennsylvania Avenue, NW, Suite 700, Washington, DC 20004.  Telephone (202) 204-3011.  E-mail <ifriedland@atcouncil.org>.  ATC’s web site is <www.atcouncil.org>.  ATC also has an office in California, which can be reached at 650-595-1542, <crojahn@atcouncil.org>.

· Jim Beavers can be contacted at the Mid-America Earthquake Center at <beavers@uiuc.edu>.  The address is 1241 A NCEL, 205 North Matthews, Urbana, IL 61801.  Telephone number (217) 244-6302.
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Fire-Wise Communities

Mr. Halstead discussed fire-related problems faced by one Florida community.  In 1998, more than 400 structures were destroyed by fire within a two-month period, and in 1999 more than 100 structures were destroyed by fire in one day.  Problems are seen as similar to problems faced after flood disasters – whether homes should be fixed up and how homes can be made “Fire Safe.”

To accomplish Fire Safe goals, this community partnered with the Red Cross and Project Impact to identify high hazard areas.  Questions were asked and issues were addressed such as whether there was a mowing project or a central chipper, whether roads should be widened, and whether egress was limited (two ways in and two ways out of each area is considered minimal).  “Fire Wise” is considered, by some, to be a radical program because of the program’s basic tenet that houses should be able to withstand fire.

Questions commonly asked in assessing communities’ fire safety include:

· Why do houses burn down while trees stand?

· Is there vegetation that is at high risk for fire?

· Do fire engines have adequate access to houses?

· Is there wood siding on houses and are decks made of wood?

· What can be done for communities that have already been built as well as for communities to be built in the future?

Juvenile Arson 

Mr. Braig discussed juvenile arson in Camden County, New Jersey, noting that it is a challenge to make the public aware that juvenile arson is a problem.

Nationwide, 55% of individuals arrested for arson are less than 18 years old, and 50% of those juveniles arrested are 15 years old or younger.  Children are also victims of fire: 23% of fire-related deaths are children and 80% of those deaths are preventable.

A few years ago, juvenile arson in Camden County was considered only a nuisance and statistics were not tracked; currently, juvenile arson is viewed as a mental health issue.  Camden County experiences 22,000 alarms a year; 34% of these alarms are juvenile related. In addition, 25% of the deaths occurring in fires are related to juvenile arson.  With the Camden County program and interventions, these deaths decreased by 50%.

The success rate is high once a child completes the Camden County juvenile arson intervention program.  Fortunately, a number of resources for intervention were already in place in the community and the challenge was primarily to pull them together.  A referral system was established with the schools, family courts, parents, police department, and fire service, and family counseling was included.  The age of fire setters ranges from 12 months to 18 years and children as young as 2 years old enter the Camden County program.

Performance-Based Building Codes

Facts About Fire Safety

Beginning in the 1920s, prescriptive building and fire code regulations have served as the prime instrument for mandating safety in new buildings.  (Example: “Occupant travel distance to reach a place of safety (exit) shall not exceed 200 feet, and an automatic sprinkling system shall protect buildings exceeding 75 feet in height.”)  

American building construction companies spent twice as much on built-in fire safety features as compared with their counterparts in other countries.  It is estimated that U.S. businesses spend $25 billion each year to comply with product fire safety standards.  The United States continues to be an international leader in abating per capita death and property damage from fire; the economic cost of fire in the U.S. is estimated at $100 to $200 billion per year.  

There is a need for regulatory reform in order to achieve higher levels of building fire safety at lower cost; for example, a design goal change from “meet the code” to “make the building perform safely.”

An example of performance-based building code requirements is to assume that a building shall be designed to allow its occupants an escape to a place of safety before the fire creates untenable conditions.  The International Code Council (ICC) has been formed, and a final draft has been developed for the ICC performance building code.  If adopted into law locally, each building designer will have a choice between prescriptive and performance-based building codes.  The National Fire Protection Association (NFPA) has made 2,000 additions to the life safety code and now has a chapter devoted to performance-based options.

Concerns and Challenges

Public safety in buildings is vested in State and local governments and it is the responsibility of the authority having jurisdiction (AHJ) to adopt regulations.  The current system of codes and standards is highly complex and is not driven by a single leadership at a national government level, with a lack of coordination and no integrated effort.  The construction industry will need to champion efforts to push these regulations forward.

Legal and ethical concerns are arising.  The possibility for unethical behavior exists when rules are written loosely.  The lack of resources for research and development, funding, and personnel is problematic, and additional time is needed to conduct and review performance designs.  “Acceptable risk” has not been defined adequately, and relevant questions about risk include how the definition of acceptable risk will be established, whether society is capable of indicating the level of acceptable risk, and what criteria will be used to determine risk.  The various stakeholders have not yet established measurable goals, and there exists a difference in risk perceptions among different groups in society.

The primary data and standardization challenges is that many presumptions exist without data to back them up, including the lack of an incident reporting system that can be compared directly with performance-based design goals and that can be used to measure the effectiveness of performance-based codes.  Long-term maintenance and enhancement concerns should be addressed by additional emphasis being placed on design solutions that are extra sensitive to change over a period of time.  

Standardized terminology is needed; currently, members of the design and regulatory communities use different words and phrases to describe the same thing.  Regarding education and qualifications, there is a need for training, education, and minimum qualifications for authorities having jurisdiction over building designers and other significant players.

Audience Questions and Comments 

· Natural allies to assist with programs include the Forest Service, the Red Cross, the Fire Service, Fire Protection Engineers (in the Yellow Pages), and the Juvenile Justice Department; however, it is most important to emphasize the alliance process and developing consensus.

· Response to the question of what type of expert information is needed indicated that the most critical need was how to get funding and cooperation to assist homeowner associations.

· Presenters asked the audience about the form in which they prefer to receive information.  Audience response indicated that electronic format was preferred but, because some towns do not have computers, information should always be available via more than one mode.

Resources and Tools for Implementation

· The website <www.firewise.org> has a question-and-answer component that is informative and helpful.

· Fire Wise and the U.S. Department of Interior are forming a partnership with seed money.

· The National Arson Prevention Clearinghouse can be reached at 1-888-603-3100.

Contact Information

· Andy Braig can be contacted at ARBRAIG@aol.com, Camden County Fire Marshall Training, Lakeland Complex, Blackwood, NJ 08102.  Telephone number (856) 374-6182.

· David Halstead can be contacted at the Division of Emergency Management, 2555 Shumard Oak Boulevard, Tallahassee, FL  32399.  Telephone number (850) 413-9846.

· Bruce Hisley can be contacted at the US Fire Administration, 16835 South Seton Avenue, Emmitsburg, MD 21727.  Telephone number (301) 447-1209.
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Floodplain Management and Mapping

Mr. Canaan started with an overview of how he was able to persuade the governing bodies and community to change their views of floodplains.  Initiating the process often takes the occurrence of an actual flood; however, communities can learn from others’ experiences and can draw freely on others’ ideas.  Developing a coherent vision is useful, because it can tie into mitigation efforts such issues as recreational use or interconnectivity.  

A flood can catalyze studies but the studies can produce “sticker shock,” which in turn can lead to procrastination until the next flood occurs.  A guidance document can help prevent this hydrologic cycle by focusing efforts in the face of sticker shock.  Such a document might include objectives like preventing/reducing loss of life and preserving the natural and beneficial function of floodplains.  Several strategies can facilitate efforts in developing a useful and effective guidance document:

· Stick with the building model.

· Focus and publicize the process, not the document (i.e., encourage the participation of other entities that have interests at stake, such as developers, environmentalists, and citizens).

· Build partnerships from the start.

· Deal with problems, not the symptoms or emotions.

· Develop a committed staff.

· Offer facts, not opinions.

· Discuss the problems before arriving at solutions in order to foster trust in the process.

· Be comprehensive and effective by including related issues but avoiding “deal killer” issues (e.g., mass transit or smart growth).

· Commit to taking the time and using science to further reasonable objectives.

Much of Mecklenberg County’s success in approaching its problems of floodplain management and mapping stems from its education and outreach programs conducted in large part through workshops and symposia.  Sustaining the momentum is not difficult if Project Impact is approached appropriately; people and partner organizations become committed to the objectives through participating in the process.  For each component of the program, specific details should be outlined, responsible parties identified, and a timeline set for completion; these specifics should be incorporated into the guidance document.  

Options for Communities To Address Floodplain Management

Mr. Jones strongly encouraged interaction between floodplain management and building officials, rather than the two fields functioning separately.  He provided a brief overview of the introduction of the International Building Code (IBC), noting that it is flood-provision compliant.  Three basic options for communities in addressing floodplain management are: 

· to continue with the status quo (i.e., not regulate floodplain management through the building codes); 

· to regulate solely through building codes by adopting the IBC and coordinating with the State coordinator; or 

· to take a comprehensive approach by adopting the IBC and developing floodplain management outside the building code, so relevant issues can be addressed prior to processing building permits.

Implementing Flood Mitigation Strategies

Mr. Reddish focused on the steps that Miami-Dade has taken to implement flood mitigation strategies, offering their efforts as one template that other communities can use in developing their own action plans.  The county initiated the process of flood management studies in order to begin implementing mitigation efforts, while also maximizing FEMA involvement and money in case another flood occurred.  The county worked hard to bring together representatives of all its municipalities and to de-politicize the implementation of mitigation projects.  This objective has been accomplished by introducing a comprehensive scoring system that prioritizes each discrete project that can be carried out as funding becomes available.  Working with multiple Federal agencies allows communities to increase resources for mitigation efforts.  Drawing on the people resources in the community is invaluable in garnering information and experience.

Audience Questions and Comments

· Mr. Canaan discussed the Charlotte storm water fee (which everyone pays) as a way to operate and fund mapping.  

· In response to a question about how to get developers to accept what was being done, Mr. Canaan emphasized the need to get everyone involve from the start on the mapping process, including developers.  

· When asked about how homeowners had responded to the new maps and how those maps might affect property values, Mr. Canaan responded that few homeowners had raised objections since the county had done a thorough job in educating the public, using a series of small sessions, about what the maps would mean for them.

Resources and Tools for Implementation

· The International Building Code is available from its publisher, the International Conference of Building Officials (ICBO), at <www.icbo.org> by clicking on the “Online Products Store.”

Contact Information

· Dave Canaan can be contacted at canaadw@co.mecklenburg.nc.us, Stormwater Services, 700 North Tryon Street, Charlotte, NC 28202.  Telephone number (704) 336-3736. 

· Chris Jones can be contacted at cjones@cstone.net, 5525 Jomali Drive, Durham, NC 27705.  Telephone number (919) 382-0130.

· Frank Reddish can be contacted at reddish@co.miami.dade.fl.us, Miami Dade County Office, 41st Street, Miami, FL  33178.  Telephone number (305) 468-5424

Project Impact Summit 2000 Disaster Prevention Workshop: 

The Latest Advances for Reducing Risk

HURRICANES

Presenters


Robert “Chip” Patterson, Emergency Preparedness Division Chief, City of Jacksonville, FL

Scott Kiser, Tropical Cyclone Program Manager, National Weather Service.
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Hurricane Information
The National Hurricane Center (NHC) has been forecasting hurricanes since 1954 and is housed at Florida International University.  NHC uses a number of tools for forecasting: computer models, ground-based observation, airport- and marine-based observation, computer models, satellite images, and radar.  Forecast errors have been reduced by about 50 percent, and the geographical area of warning is also being narrowed in order not to over-warn people or “cry wolf.”  One of the biggest challenges is forecasting the intensity of a hurricane, and the NHC is working to estimate wind structure and rainfall.

New methods in hurricane track forecasting include ensemble methods, which average a combination of all forecasting models to obtain the best track; better use of manned aircraft; and the use of unmanned aircraft, a method that is being researched in Japan.

Hurricane Shelters

Hurricane shelter technology that exists today is derived primarily from tornado protection rather than hurricane protection.  Hurricane shelters are a public safety policy, and more cost-effective shelter solutions are needed.  Every hurricane shelter used in Jacksonville, FL, is located currently in a public school, with changes anticipated based on public preferences.  The Florida State legislature wants to eliminate the safe shelter deficit by 2008.

Nursing homes should have their own disaster plan.  They need to fill out forms and make plans for providing services at the shelter.  Age segregation is an issue in shelters, as older people sometimes find young children annoying.  Because some people will not evacuate without their pets, the City of Jacksonville has made arrangements for pets to go to a special shelter facility.

Disaster Resistant Buildings: The Good News and the Bad News

The National Hurricane Center has information on materials for buildings that can withstand hurricane-force winds.  Newly developed materials for window shutters and doors provide better protection.  Buildings with three or more stories generally do not collapse during a hurricane, but most buildings are only one or two stories high, and even three-story buildings will suffer some hurricane damage.  

New building codes have improved wind and flood resistance specifications, but there have not been any major new advances recently in overall building technology for hurricane resistance. Although researchers know how to build hurricane-resistant structures, architectural and building students often are not provided with this information.

Insurers are beginning to consider hurricane threats more explicitly, but they do not yet recognize the need for differences in insurance costs between those regions at higher risk of hurricanes and others at lower risk.

Future Challenges

Building a hurricane-resistant society means enacting new building codes that take into account the risks posed by natural disasters. A new academic discipline is being proposed at Louisiana State University: The Hurricane Engineering Project. This project would employ a new curriculum, much like the engineering curriculum that was developed to study earthquake-related issues.

Challenges for the future include:

· Extending the forecast range from 3 to 5 days.

· Utilizing forecasts more effectively.

· Dealing with the economic pressures to reduce over-warning – always a problem for emergency management agencies and officials.

· Managing the presence of increasing coastal populations.

· Understanding and communicating the risks to inland areas.

· Educating the public about access to the conflicting information available from many different sources.

· Handling with insurance crises after major hurricane landfalls.

· Developing and implementing mitigation strategies.

Audience Questions and Comments 

In response to concerns about how populations of visitors or tourists in resort areas can be kept safe during natural disasters, the experience of Waikiki was described.  Private hotels offer shelters during disasters and there are also public shelters available where visitors can go during a disaster.

Nursing homes should have their own disaster plans, including a written plan for providing nursing care services during a disaster.

In response to a question about how generators are being used, the experience in Florida was described.  Generators can be leased from a vendor for the six-month hurricane season so that they are in place when needed.  The vendor maintains the generator during this period and, when the hurricane season is over, the vendor removes the generator.

Resources and Tools for Implementation

· The National Hurricane Center has information on materials for buildings that can withstand hurricane-force winds.  For this and a wide variety of additional useful information, contact the NHC at < http://www.nhc.noaa.gov>.

Contact Information

· Robert “Chip” Patterson can be contacted at Duval County Office of Emergency Preparedness, 515 Julia Street, 4th Floor, Jacksonville, FL 32202.  Telephone number ((904) 630-2472.

· Scott Kiser can be contacted at scott.kiser@noaa.gov, National Weather Service,1325 East West Highway, Silver Spring, MD 20910-3283.  Telephone number (301) 713-0090.

· Marc L. Levitan can be contacted at levitan@hurricane.lsu.edu, Louisiana State University Hurricane Center,3513 CEBA Building, Baton Rouge, LA 70803.  Telephone number (225) 578-4445.
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Tornado Facts

The vast majority of tornadoes do not cause death; 70% of tornadoes cause only 2% of fatalities and

2% of tornadoes cause 70% of fatalities (the F4 and F5 tornadoes).  The eastern two-thirds of the United States is the area most threatened by tornadoes, although tornadoes have occurred in every State.  F2 or greater tornadoes occur most often in the eastern half of the United States, and F4 or greater tornadoes occur most often in the Central Plains area, with a bull’s-eye in Oklahoma.  For an average of one day per decade there is a significant tornado in the area stretching from northern Texas to eastern South Dakota, also known as “Tornado Alley.”

Fatalities from significant tornadoes occur more frequently in the eastern United States than in Tornado Alley.  One reason is that, in Tornado Alley, tornadoes receive greater media attention and public awareness is much higher.  Also, the annual tornado cycle is different in Tornado Alley States than in the eastern United States.  For example, in Lubbock, TX, there is a distinct peak season for tornadoes between May and June.  By comparison, Orlando, FL, has a yearlong threat of tornadoes but with a much lower probability of occurrence.

The incidence of reported and confirmed tornadoes has increased since 1950, due in part to the fact that there were fewer people and, thus, fewer reports in past years.  Since the 1920s, fatalities have decreased significantly.  A substantial reason is the invention of radar in the 1950s and the beginning of tornado warning systems around that time.  The number of deaths per million people has dropped significantly because warning systems have improved.

The “StormReady” Project

“StormReady” is one of the National Weather Service (NWS) projects, with 49 communities and 14 States currently involved in the program.  “StormReady” is:

· a recognition program for communities and counties,

· a set of guidelines dealing with hazardous weather operations, and

· an umbrella for NWS Warning Coordination Meteorologist activities.

The StormReady project is designed to ensure that the NWS is working with the public to deliver the message, to educate, and to ensure that the public knows what to do when a tornado warning is received.  Many post-tornado assessments have revealed that people either did not receive the warning or did not know what to do when the warning was issued.  Components of the program include:

· Communications,

· Warning reception,

· Weather monitoring,

· Warning dissemination,

· Community preparedness, and

· Hazardous weather plan.

StormReady offers communities visibility for issues around tornado preparedness and damage mitigation, a validated basis for resource requests, and improved communication and increased awareness and preparedness.  Communities can get involved in StormReady by:

· Contacting the Warning Coordination Meteorologist at the local forecast office or visiting the StormReady Web site at <http://www.nws.noaa.gov/stormready>.

· Reviewing the guidelines for the appropriate community or county size.

· Putting in place the necessary resources to meet the guidelines.

· Preparing and submitting an application form to the local forecast office.

An application will be provided to and reviewed by the local StormReady advisory board.  One or more advisory board members will visit the applicant’s site to review the hazardous weather plan and to verify that the StormReady guidelines are met.  If all the guidelines have been met for the relevant community size and area, the local StormReady board will vote to recognize the applicant’s community or county.  Recognized communities receive a formal letter of recognition from their local StormReady advisory board, two StormReady road signs, use of the StormReady logo, and information on how to contact the Insurance Services Organization (ISO) for possible adjustment to insurance rates within the community or county.

Protecting Occupants and Reducing Damage

Fatalities from tornadoes have been reduced in part because of warning system advances and because more is known about where people should go for protection when a tornado hits.  For instance, it is now known and widely disseminated that the central part of a house is the safest because it is the area that generally has the most walls.  Cement has been shown to be the best material for withstanding flying debris.  Shelter design can be enhanced by using wind speed information from a zone map that is based on research; the map developed by FEMA for tornado and hurricane shelters divides the country into zones.  

Research on tornado damage has taken huge leaps in the past three decades.  In 1974, tornado debris was studied at Texas Tech University by dropping a 2x4 from the roof of the architecture building.  Technology has advanced significantly and currently tornado simulators aid in tornado-related research.  

Audience Questions and Comments 

· The NWS does not yet have guidelines for emergency managers regarding when to sound the community alarm for a possible tornado.  Different communities have different feelings and preferences on this subject.

· The FEMA publication about design and construction guidance for community shelters discusses the size of a community shelter by counseling communities to consider how many people are assumed to be home in the community at one time.

· With respect to mobile home manufacturing, tie-downs are relegated to State law.  Studies about the use of tie-downs for mobile homes are currently being conducted at Texas Tech University.

· Modular and trailer homes follow different manufacturing guidelines: modular homes are governed by local codes whereas trailer and mobile homes are governed by HUD requirements.

· Support was requested for House Bill HR 5499, Windstorm Hazard Reduction Act.  Representative Dennis Moore of Kansas and Representative Walter Jones of North Carolina introduced this bill on October 19, 2000. 

Resources and Tools for Implementation

· For more information on the “Windstorm Hazard Reduction Act - H.R. 5499,” contact the Wind Science and Engineering Research Center, Texas Tech University, at 888-946-3287 or online at <http://www.wind.ttu.edu>.

· Visit the StormReady Web site <http://www.nws.noaa.gov/stormready>.
· Books on shelter design/construction available from FEMA include:

“Taking Shelter from the Storm - Building a Safe Room Inside Your House,” FEMA #320.  A copy can be obtained by calling 888-565-3896.

“Design and Construction Guidance for Community Shelters,” FEMA #361.  A copy can be obtained by calling 800-480-2520.

Contact Information

· John E. Ogren can be reached at john.ogren@noaa.gov, National Weather Service Headquarters, 1325 East West Highway, Silver Spring, MD  20910-3283.  Telephone number (301) 713-0090.

· Kishor C. Mehta can be reached at Kishor.Mehta@WIND.TTU.EDU, Wind Engineering Research Center, Texas Tech University, Lubbock, TX 79409-1023.  Telephone number ((806) 742-3476.
