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			Introduction to the Second Edition

		

		
			There is no doubt that the world is a dangerous place. Overseas we have terror groups and rogue governments that threaten global peace. At home, there are daily reminders of the violence in our streets and even our schools are no longer the safe havens they should be.

			Of course, it is not just the threat of violence that concerns us. There is always the danger of natural disasters and we have to be prepared for them. Emergency preparedness planning is essential if you want to protect your company, your employees, family, and friends.

			No one knows when they might be a victim of violence or a casualty of a natural disaster. It makes sense, therefore, to prepare for the unthinkable. It is always better to be prepared than not.

			Despite the events of 9/11, Hurricane Katrina, and tropical storm Sandy there are still companies that have not developed an emergency preparedness plan. They still cling to the mindset that “it will not happen to us.” This is dangerously flawed thinking.

			Almost as bad are those companies that have taken the trouble to develop a plan and then kept it locked away in a drawer for years without revising it or keeping it up-to-date.

			Emergency preparedness planning serves many functions. It allows us to identify all the threats we face, both manmade and natural, and to take steps to mitigate the effects should a disaster or emergency strike.

			At the same time, by identifying all risks and vulnerabilities, we can initiate immediate actions to overcome them. This remedial action may help increase productivity, reduce costs, and improve the health and safety of employees.

			Being prepared and understanding what to do can reduce fear, anxiety, and the losses that accompany disasters. Businesses, communities, families, and individuals should know what to do in the event of an emergency.

			You should know how to respond to severe weather or any disaster that could come in your area, such as hurricanes, earthquakes, wildfires, flooding, and extreme cold. You should also be ready to be self-sufficient for at least three days. Immediately following a disaster you cannot expect first responders and other emergency personnel to help you—they will have more urgent things to attend to. This may mean that you will have to provide your own shelter, first aid, food, water, and sanitation.

			Being prepared, understanding your risks, and taking all steps to reduce those risks can reduce the damages caused by emergencies and disasters. This book aims to help you identify those risks and be prepared for them. Now is the time to create your emergency preparedness plan. Do not put it off.

			* * *

			This second edition of Emergency Preparedness expands the scope of the first edition, authored by David Casavant, which looked at facility management and business continuity. This edition, while retaining that information, also offers emergency preparedness useful to individuals, families, communities, schools, healthcare organizations—anyone who could be caught up in a crisis situation. All the resources and urls of the first edition have been updated and added to. Additional information on natural and non-natural events has been added. There is new information on extreme heat and landslides, new chapters focusing on schools and hospitals, as well as additional case studies. The appendices include a sample Emergency Plan as well as checklists for annual audits, storm activities (before and after the event), contractor availability, and such. A new addition to this book is a thorough glossary of terms.
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			Understanding Emergencies and Disasters

		

		
			Every year, millions of people around the world lose their lives or have them seriously disrupted because of floods, tsunamis, wildfires, earthquakes, blizzards, hurricanes, and other extreme events. In today’s troubled world, we face even greater threats from terrorism, civil unrest, explosions, and the possibility of chemical, biological, or even nuclear attack.

			In the United States, the terrorist threat is not only from overseas groups; domestic terrorism has been with us for decades, and violence in the workplace and schools is a serious area of concern. In the last twenty-five years, according to the FBI, there have been 327 domestic terrorist incidents and suspected incidents—that averages out at more than one every month during this period. In the last five years alone 108 students, teachers, and custodians have been shot dead at incidents in schools. The threat is real and growing.

			More than half the businesses in the United States do not have an emergency preparedness plan—what to do in the event of a crisis or disaster—and many of those that do have one do not keep it up to date. Even fewer businesses and organizations have a physical security plan to protect their property and people who work in it.

			In the United States there are more than 1,800 government-owned buildings and more than 6,200 leased locations throughout the fifty states and Washington, D.C. They employ almost a million federal workers and host tens of millions of visitors.

			There are 327,000 education buildings in the fifty states and Washington, D.C. There are 87,630 schools with 47 million children enrolled and employing around 3 million teachers.

			There are 7,569 hospitals nationwide employing 2.4 million registered nurses, 1.8 million nursing aides, 819,000 physicians and surgeons, and 350,000 therapists. On any given day there are 539,000 hospital inpatients plus visitors. There are 127,000 additional health care facilities nationwide offering inpatient/outpatient treatment.

			There are 133,000 malls and strip malls, 534,000 large stores, 349,000 food-service facilities, and 153,000 hotels and motels nationwide.

			Throughout the United States, there are more than 1 million office buildings and 603,000 warehouses and storage facilities. There are more than 307,000 churches nationwide and more than 305,000 public assembly buildings. And, there are more than 110 million households.

			On December 1, 2014, the Federal Bureau of Investigation (FBI) warned that there was a serious threat of an Islamic State (IS) terrorist attack within the United States. Terrorism is not a new challenge, and it is not going to go away any time soon so we have a duty to our families, friends, and loved ones to ensure that the places where we live, work, learn, and play are secure, and that the people using them are safe.

			What Exactly Is an Emergency?

			Let’s start with the basics. Is an emergency not the same as a disaster? Although these two terms are often used interchangeably they mean something quite different. An emergency can be defined as any event that negatively impacts a community or organization’s production, safety, or personnel. That’s a wide-open definition that encompasses many events.

			The caution is to not view an emergency as a disaster. A disaster describes an emergency that has devolved into something with much greater impact. An emergency imposes a negative impact while a disaster’s impact is both negative and severe. By concentrating on disasters, we overlook the more common and often more costly emergencies that affect us all. Disaster planning is fine and quite necessary; however, the purpose of this book is to identify any event that might cause disruption in your life, your community, or your organization.

			When we think of disasters, we tend to envision naturally occurring events such as hurricanes and tornadoes. However, emergency preparedness and planning must take into account all emergencies. These include manmade emergencies, whether accidental like a chemical spill or deliberate acts such as a terrorist or arson attack.

			Never ever discount something in your planning on the basis that it will not happen to you. No matter how remote the possibility of something happening, plan and be prepared for it.

			Another point worth making is that the terms emergency and disaster are very elastic terms. What might be considered a disaster for one organization might be just an inconvenience for another. For this reason, this book will generally use emergency to describe disruptive events.

			Interestingly, all disasters start out as emergencies. It is not until the event has transpired that the emergency becomes viewed as a disaster. Think about large-scale emergencies such as the Louisiana Flood of May 1995.

			This single event brought up to twenty inches of rain to New Orleans in a two-day period and caused nearly $350 million dollars in damage (damage total for all of southern Louisiana was more than $7 billion). During the course of the event, it was considered a definite emergency; some people even called it a disaster. However, federal disaster assistance was not available until the president surveyed the damage and declared it a disaster. Compare that with Hurricane Katrina, which slammed into New Orleans a decade later killing almost 1,800 people and causing more than $100 billion in damage. That was an immediate and very obvious disaster. However, more than 90 percent of the floods that occur, although quite disruptive, are never declared disasters.

			The fact is that emergencies occur much more frequently than do disasters; therefore, an emergency is more likely to affect you or your business. While planning for emergencies, we are encouraged to ask the question: “What is the worst that can happen?” Planning for a worst-case scenario is essential; however, we need to spend quality time performing a true risk analysis by asking, “What events are most likely to happen?”

			Typically, emergency events can be classified into two separate groups, natural events and non-natural events. When considering possible emergencies, remember to think about all events that might occur. As you read this book, you’ll learn that many events we believe may have little chance of occurring could actually befall us.

			With proper planning, you can significantly reduce the impact of disaster or emergency events on your business. In many instances, with proper planning, you can even prevent the emergency from occurring in the first place.
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			Billion-Dollar U.S. Weather Disasters

			The United States has endured 178 weather-related disasters since 1980 in which the overall damages exceeded $1 billion per event. Hurricane Katrina cost an estimated $100 billion in damage and Superstorm Sandy in 2012 caused almost $70 billion in damage.

			The National Climatic Data Center (NCDC) is responsible for monitoring and assessing both national and international climate. Additionally, the NCDC identifies weather trends and provides summaries and comparisons with a historical perspective. Their interesting Web page, “Billion-Dollar Weather and Climate Disasters” (www.ncdc.noaa.gov/billions), tracks weather-related disasters—drought, tornadoes, flooding, ice storms, and more—and their costs. This sobering information should be an eye opener for those who place low priority on emergency-planning activities.

			The NOAA Weather Radio

			Your greatest source of information prior to or during any emergency event is the radio. During and after a major disaster, all radio stations drop their usual format and deliver helpful post-disaster information. It is critical to have a battery-powered or hand-cranked radio to listen for storm warnings and advisories. Don’t forget to have extra batteries; you may be using the radio for quite some time after the storm has passed. Don’t make the mistake of depending on electricity to power your radio: electricity may not be available.

			The National Weather Service (NWS) broadcasts weather advisories and updates as received from the National Oceanic and Atmospheric Administration (NOAA). These broadcasts are available on NOAA weather radio, twenty-four hours a day. The advisories cover both natural events and non-natural events such as chemical spills and biological threats. NOAA weather radio has been created as an “all hazards” radio network, available to national, state, and local emergency management agencies. It is the most comprehensive emergency information source available to the general public.

			Currently the NOAA radio network has more than 1,028 stations covering all fifty states, Puerto Rico, the U.S. Virgin Islands, American Samoa, Guam, and the Northern Mariana Islands, including adjacent waterways and coastal waters. The cost of the NOAA weather radio ranges from $20 to $200 or more, depending on the strength of the receiver and other features. Extra features include an alarm tone that allows you to keep the radio on but quiet unless a special signal is received by the national weather service. When this occurs, the radio will transmit the advisory. Another excellent feature, especially if you work in one area and live in another, is the SAME (Specific Area Message Encoding) feature. This option allows you to receive only those transmissions that relate to the areas important to you. Other features are available for those who are hearing or visually impaired. These options include attention-getting devices such as text printers, monitors, strobe lights, and even bed shakers.

			
				
					NOAA Weather Radios

					The following are just a few of the companies that manufacture NOAA weather radios. For more manufacturers—and resellers such as WeatherRadios.com (www.weatherradios.com)—see the NOAA Web site (www.nws.noaa.gov/nwr).

					Alert Works

					www.alertworks.com

					Homesafe, Inc.

					www.homesafeinc.com

					Midland Radio

					www.midlandradio.com

					Giant International Ltd/Motorola Weather Products

					http://shop.giantintl.com/WeatherProducts.aspx

					Radio Shack

					www.radioshack.com

				

			

			Disaster Warning

			Effective emergency planning and accurate warning information coupled with speedy response have proven instrumental in saving lives and reducing losses. In particular, quick dissemination of warning information is essential to saving lives. For example, the use of Doppler radars has increased lead-time and accuracy of tornado warnings. Prior to 1990, the average lead-time for a tornado was two or three minutes and accuracy was low. The average lead-time for the years 1993 to 1999 was about nine minutes with an accuracy of about 58 percent. Today, warnings are often given thirty minutes out although the nationwide average lead-time for tornado warnings is thirteen minutes—still enough time for most people to take shelter.

			Unfortunately, on February 22 and 23, 1998, forty-two people were killed when a series of strong tornadoes swept through central Florida in the middle of the night. The National Weather Service issued fourteen tornado warnings and those warnings were widely broadcast via news media, but most people were asleep and didn’t hear them. In this scenario, a tone-alert NOAA weather radio could have awoken these people and saved their lives.

			Effective warning depends upon both a public and private partnership. Most emergency warnings are delivered by government agencies, but the information is usually disseminated by public avenues such as radio and television. In 1963, the Emergency Broadcast System (EBS) was established to provide a vehicle for warning the public about national disasters. In 1994 the Emergency Alert System (EAS) replaced the Emergency Broadcast System. The EAS is the national warning system designed to allow the president of the United States to address the nation in a reliable manner during and after a major national emergency.

			At a national level, the EAS can only be activated by the president of the United States or his constitutional successor. After the president has used the system, it may be used by other federal agencies, such as the Federal Emergency Management Agency (FEMA). At a local level, the EAS can also be used by state and local agencies to release emergency notifications. In fact, the EAS is activated more than one hundred times per month at state and local levels. These messages may be originated by the National Weather Service, police, governors, or emergency managers. The EAS will interrupt normal television programming and provide an appropriate verbal warning or text “crawl” located at the bottom of the screen.

			FEMA’s Impact

			A good record of major emergencies that have affected the country is the Federal Emergency Management Agency records. For the 1990 to 1999 period, FEMA spent more than $25.4 billion for declared disasters and emergencies. This is in comparison to $3.9 billion (current dollars) in disaster aid for the 1980 to 1989 period. This increase in spending can be attributed to a number of factors including public awareness of FEMA, increased population in trouble areas, and increased funding by the federal government. FEMA spent more than $60 billion in 2005 alone following Hurricane Katrina.

			The Disaster Aid Process and Programs

			First response to an emergency is the responsibility of the local and state government emergency services and various volunteer agencies. If the emergency is of large scale, the affected state’s governor may request federal resources, which can be mobilized through the Federal Emergency Management Agency. FEMA may provide search and rescue assistance, electrical power, food, water, shelter, and other basic human needs.

			Usually, if the emergency has a short-term effect, FEMA assistance is not required; however the long-term recovery phase of a disaster can place severe financial strain on a local or state government. Even a large city with significant resources may be in need of federal assistance if the damage is severe. Of course, the infusion of federal funds requires the affected state to commit considerable funds as well. If the president determines the disaster to be of greater scope than the state can handle, a presidentially declared disaster is acknowledged and funding comes from the President’s Disaster Relief Fund, which is managed by FEMA.

			There exist two major categories of disaster aid:

			
					Individual Assistance—for damage to residences and businesses or personal property losses.

					Public Assistance—for repair of infrastructure, public facilities, and debris removal.

			

			In the event of an emergency event where the president officially declares a disaster, FEMA disaster workers will arrive and set up a central field office to coordinate the recovery effort. Shortly thereafter a toll-free telephone number will be established for use by affected residents and business owners. Additionally, disaster recovery centers will be opened where disaster victims can meet FEMA representatives to obtain information and apply for federal assistance.

			Disaster aid to individuals generally falls into the following categories:

			Housing may be available for up to eighteen months for displaced persons whose residences were heavily damaged or destroyed. Funding also can be provided for housing repairs and replacement of damaged items to make homes habitable.

			Grants are available to help meet other serious disaster-related expenses not covered by insurance. These expenses may include replacement of personal property, transportation, and medical, dental, and funeral expenses.

			Low-Interest Loans are available after a disaster for homeowners and renters from the U.S. Small Business Administration (SBA) to cover uninsured property losses. Loans may be for repair or replacement of homes, automobiles, clothing, or other damaged personal property. Loans are also available to businesses for property loss and economic injury.

			Other Aid Programs include crisis counseling, disaster-related unemployment assistance, legal aid, and assistance with income tax, Social Security benefits, and Veterans’ benefits.

			In addition to individual assistance, FEMA offers public assistance to assist state or local governments in rebuilding a community’s damaged infrastructure. Typically, FEMA’s public assistance programs pay for 75 percent of the approved project costs. Projects may include debris removal and repair of damaged public property, in addition to other public concerns.

			Where To Start

			Whether speaking of disasters or emergencies, businesses, communities, and individuals must be prepared. Those businesses unprepared for emergency events will experience costly business interruption. More importantly, lives are at stake. History has shown that billions of dollars are lost each year due to emergency and disaster events and many organizations are ill-prepared to survive an extended period of downtime.

			Organizations exist that can offer assistance during and after an emergency event. In the event of a costly or long-term emergency, the governor of a state may petition the federal government for assistance. When this occurs, the Federal Emergency Management Agency quickly moves to provide assistance to individuals, businesses, and public entities.

			Being prepared and understanding what to do can reduce the fear, anxiety, and loss that accompany disasters. Businesses, communities, families, and individuals should know what to do in a fire and where to seek shelter from a tornado. They should be ready to evacuate their homes, take refuge in public shelters, and know how to care for their basic medical needs.

			Individuals can also reduce the impact of disasters (flood proofing, elevating a home or moving it out of harm’s way, securing items that could shake loose in an earthquake) and sometimes avoid the danger altogether.

			You should know how to respond to severe weather or any disaster that could occur in your area—hurricanes, earthquakes, extreme cold, or flooding. You should also be ready to be self-sufficient for at least three days. This may mean providing for your own shelter, first aid, food, water, and sanitation.

			This book focuses on the physical hazards of emergencies and disasters and how to prepare for them, but there are also the emotional effects of losing a loved one, a home, a business, or treasured possessions. When under stress, people can become irritable, fatigued, hyperactive, angry, and withdrawn. Children and older adults are especially vulnerable to post-disaster psychological effects.

			You need to plan because you need to be prepared. Planning will also help you be more self-sufficient after the event. Immediately after an emergency, essential services may be cut-off and local disaster relief and government responders may not be able to reach you right away. Even if they can reach you, knowing what to do to protect yourself, your business, and your household is essential.
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			Tornadoes, Hurricanes, Thunderstorms, and Floods

		

		
			As already discussed, most people think of emergencies and disasters as naturally occurring events. Natural events do tend to occur more frequently than non-natural events (such as nuclear exposure or loss of utility) but all potential causes should be factored in when planning. In the next several chapters, we focus on the natural events.

			Tornadoes

			Tornadoes are nature’s most violent storms. Spawned from powerful thunderstorms, tornadoes are rapidly rotating columns of air that can uproot trees, destroy buildings, and turn harmless objects into deadly missiles. They can devastate a neighborhood in seconds. A tornado appears as a rotating, funnel-shaped cloud that extends to the ground with whirling winds that can reach 300 miles per hour. Damage paths can be in excess of one mile wide and fifty miles long. Because of the destructive nature of tornadoes, hundreds of millions of dollars annually are lost to its effects, and on average forty-two people die from tornadoes each year.

			In the United States, tornadoes are more frequent in the Southeast and Midwest but can occur anywhere. Like hurricanes, tornadoes have a season which runs from March through August, but tornadoes can occur anytime if the weather conditions are just right. Every state is at some risk from this hazard.

			Ten Tornado Facts

			
					A tornado is a violently rotating column of air extending from a thunderstorm to the ground.

					Tornadoes are capable of destroying homes and vehicles and can cause fatalities.

					Tornadoes may strike quickly, with little or no warning.

					Tornadoes may appear nearly transparent until dust and debris are picked up or a cloud forms in the funnel. The average tornado moves SW to NE but tornadoes have been known to move in any direction.

					The average forward speed is thirty mph but may vary from stationary to seventy mph with rotating winds that can reach 300 miles per hour.

					Tornadoes can accompany tropical storms and hurricanes as they move onto land.

					Waterspouts are tornadoes that form over water.

					Tornadoes are most frequently reported east of the Rocky Mountains during spring and summer months, but can occur in any state at any time of year.

					In the southern states, peak tornado season is March through May, while peak months in the northern states are during the late spring and early summer.

					Tornadoes are most likely to occur between 3 p.m. and 9 p.m., but can occur at any time of the day or night.

			

			Case Study 1: Super Outbreak, 1974

			The Super Outbreak of 1974 was aptly named. Within a sixteen-hour period 148 tornadoes touched down in thirteen states. At one point fifteen tornadoes had touched down at the same time. The path of destruction covered more than 2,500 miles and irreversibly changed the lives of thousands of people.

			
				
					Know the Terminology

					Tornado Watch: Tornadoes are possible in the given area of the watch.

					Tornado Warning: A tornado has actually been sighted by a spotter or by radar and is occurring or is imminent in the warning area.

					Fujita Scale: Scale measuring the intensity and damage extent of tornadoes.

				

			

			Xenia, Ohio, was the location of the deadliest of all the twisters. This particular tornado was particularly violent and reached an F-5 rating on the Fujita scale (see table 2.1). Winds reached speeds upward of 318 mph. On Thursday, April 4, when the winds had calmed, people emerged from their homes in a state of shock. Large tanker trucks had been tossed about like leaves. Large trees had been uprooted and tossed thousands of feet away. Roofs were torn off of buildings. Hundreds of buildings were leveled. In just twenty or thirty seconds, the tornado took the lives of thirty-three people and leveled half the city. More than 1,300 buildings were destroyed, including four schools.

			
				
					Table 2.1. The Fujita Scale*

					
						
							
							
							
						
						
							
									
									Category F0

								
									
									Gale tornado

									<72 mph

								
									
									Light damage. Some sign damage. Tree branches broken and shallow-rooted trees will be toppled.

								
							

							
									
									Category F1

								
									
									Moderate tornado

									73–112 mph

								
									
									Moderate damage. Roofing tiles loosen and take flight. Moving automobiles pushed off roads. Mobil homes may come off foundations.

								
							

							
									
									Category F2

								
									
									Significant Tornado

									113–157 mph

								
									
									Significant damage. Large trees are uprooted. Mobil homes are demolished. Roofs are torn off of some homes. 

								
							

							
									
									Category F3

								
									
									Severe Tornado

									158–206 mph

								
									
									Severe damage. Cars can be lifted into the air and thrown about. Small missiles are generated. Roofs on well-constructed buildings are torn off.

								
							

							
									
									Category F4

								
									
									Devastating Tornado

									207–260 mph.

								
									
									Devastating damage. Large missiles are generated. Well-constructed buildings are demolished.

								
							

							
									
									Category F5

								
									
									Incredible Tornado

									261–318 mph.

								
									
									Incredible damage. Trees will be debarked. Well-constructed buildings will be lifted off their foundations and travel until they break apart. Automobile-sized missiles will travel in excess of 100 yards.

								
							

						
					

					
					* See http://www.spc.noaa.gov/faq/tornado/ef-scale.html for a more detailed scale, the Enhanced Fujita Scale developed in 2007.

				

			

			Xenia was not the only town to experience a deadly and rare F-5 tornado. During the Super Outbreak a record seven F-5 tornados developed. The 148 tornados that made up the Super Outbreak combined to take 315 lives and injure 5,484 people. Damages totaled $600 million, making April 4, 1974, one of the deadliest and most expensive days of tornadoes ever.

			Case Study 2: Oklahoma/Kansas, 1999

			On Monday evening, May 3, 1999, a devastating tornado developed and quickly gained strength. In fact, the tornado clocked the highest ever-recorded wind speed—318 mph. This distinction earned it an F-5 rating on the Fujita scale. Interestingly, if the tornado winds were just one mph faster, the tornado would have been classified an F-6, the highest rating on the Fujita scale and previously thought to be an unreachable milestone.

			Oklahoma City was hit particularly hard by this wave of violence, enduring fifty-two tornadoes in a very short period of time. The largest of these tornadoes stayed on the ground for nearly

			
			
				
					
					
				

			

			
			
			
					Know the terms used to describe tornado threats: Tornado Watch and Tornado Warning (see above).

					Know the county or parish in which you live. Counties and parishes are used in Watches and Warnings to identify the location of tornadoes.

					Ask your local emergency management office or American Red Cross chapter about the tornado threat in your area. Ask about community warning signals. Ask if there are any public safe rooms or shelters nearby.

					Purchase a NOAA Weather Radio with a battery backup and tone-alert feature that automatically alerts you when a watch or warning is issued (tone alert is not available in some areas). Purchase a battery-powered commercial radio and extra batteries as well.

					Determine places to seek shelter, such as a basement or storm cellar. If an underground shelter is not available, identify an interior room or hallway on the lowest floor.

					Practice going to your shelter with your household.

					Know the locations of designated shelters in places where you and your household spend time, such as public buildings, nursing homes, and shopping centers. Ask local officials whether a registered engineer or architect has inspected your children’s schools for shelter space.

					Assemble a disaster supply kit. Keep a stock of food and extra drinking water.

					Make a record of your personal property. Take photographs or videos of your belongings. Store these documents in a safe place.

			

			
			
			
			
			
			
					In your basement

					Beneath a concrete slab-on-grade foundation or garage floor

					In an interior room on the first floor

			

			
			
			
					The shelter must be adequately anchored to resist overturning and uplift.

					The walls, ceiling, and door of the shelter must withstand wind pressure and resist penetration by windborne objects and falling debris.

					The connections between all parts of the shelter must be strong enough to resist the wind.

					If sections of either interior or exterior residence walls are used as walls of the shelter, they must be separated from the structure of the residence, so that damage to the residence will not cause damage to the shelter.

			

			
			
			
					Listen to NOAA Weather Radio or to commercial radio or television newscasts for the latest information.

					Be alert for approaching storms. If you see any revolving funnel-shaped clouds, immediately call 911 to report it.

					Watch for tornado danger signs:	Dark, often greenish sky

	Large hail
	A large, dark, low-lying cloud (called a “wall cloud”)—particularly if rotating
	Loud roar, similar to a freight train

	Some tornadoes are clearly visible, while rain or nearby low-hanging clouds obscure others.

	Occasionally, tornadoes develop so rapidly that little, if any, advance warning is possible.
	Before a tornado hits, the wind may die down and the air may become very still.
	A cloud of debris can mark the location of a tornado even if a funnel is not visible.
	Tornadoes generally occur near the trailing edge of a thunderstorm. It is not uncommon to see clear, sunlit skies behind a tornado.



					Avoid places with wide-span roofs, such as auditoriums, cafeterias, large hallways, supermarkets, or shopping malls.

					Be prepared to take shelter immediately. Gather household members and pets. Assemble supplies to take to the shelter, such as flashlight, battery-powered radio, water, and first-aid kit.

			

			
			
			
			
					In a residence or small building, move to a predesignated shelter, such as a basement, storm cellar, or “Safe Room or Shelter.”

					If there is no basement, go to an interior room on the lower level (closets, interior hallways). Put as many walls as possible between you and the outside. Get under a sturdy table and use arms to protect your head and neck. Stay there until the danger has passed.

					Do not open windows. Use the time to seek shelter.

					Stay away from windows, doors, and outside walls. Go to the center of the room. Stay away from corners because they attract debris.

					In a school, nursing home, hospital, factory, or shopping center, go to predetermined shelter areas. Interior hallways on the lowest floor are usually safest. Again, stay away from windows and open spaces.

					In a high-rise building, go to a small, interior room or hallway on the lowest floor possible.

					Get out of vehicles, trailers, and mobile homes immediately and go to the lowest floor of a sturdy nearby building or a storm shelter. Mobile homes, even if tied down, offer little protection from tornadoes.

					If caught outside with no shelter, lie flat in a nearby ditch or depression and cover your head with your hands. Be aware of the potential for flooding.

					Do not get under an overpass or bridge. You are safer in a low, flat location.

					Never try to outrun a tornado in urban or congested areas in a car or truck; instead, leave the vehicle immediately for safe shelter. Tornadoes are erratic and move swiftly.

					Watch out for flying debris. Flying debris from tornadoes causes most fatalities and injuries.

					Stay tuned to the television or radio for further instructions.

					Have access to a first aid kit and stored food and water.

			

			
			
					Look out for broken glass and downed power lines.

					Check for injuries. Do not attempt to move seriously injured people unless they are in immediate danger of death or further injury. If you must move an unconscious person, first stabilize the neck and back, and then call for help immediately.	If the victim is not breathing, carefully position the victim for artificial respiration, clear the airway, and commence mouth-to-mouth resuscitation.

	Maintain body temperature with blankets. Be sure the victim does not become overheated.
	Never try to feed liquids to an unconscious person.



					Use caution when entering a damaged building. Be sure that the walls, ceiling, and roof are in place and that the structure rests firmly on the foundation. Wear sturdy work boots and gloves.

					See the chapter “Post-Event Restoration” for more important information.

			

			
			
			
			
				
					
					
					
					
					
				

			

			
			
			
				
					
					
							Minimal—Winds of 74 to 95 mph. Damage is minimal, usually limited to trees and power lines.

							Moderate—Winds of 96 to 110 mph. Some roof damage may occur. Trees can be uprooted and power poles can be downed. Windows and storefronts can be damaged.

							Extensive—Winds of 111 to 130 mph. Roofs are badly damaged or lost. Structural damage is common.

							Extreme—Winds of 131 to 155 mph. Damage to most structures is severe. Extreme flooding can occur along and near the coast. Loss of life is common.

							Catastrophic—Winds in excess of 155 mph. Damage is total in many places. Many structures are destroyed. Severe flooding is common several miles inland.

					

				

			

			
			
			
					Flood Watch: Floodwaters are possible in the given area of the watch and during the time frame identified in the flood watch. Flood watches are usually issued for flooding that is expected to occur at least six hours after heavy rains have ended.

					Flood Warning: Flooding is actually occurring or is imminent in the warning area.

					Flash Flood Watch: Flash flooding is possible in the given area. Flash flood watches are usually issued for flooding that is expected to occur within six hours after heavy rains have ended.

					Flash Flood Warning: Flash flooding is actually occurring or is imminent in the warning area.

					Tornado Watch: Tornadoes are possible in the given area of the watch.

					Tornado Warning: A tornado has actually been sighted by a spotter or by radar and is occurring or is imminent in the warning area.

			

			
			
			
			
			
			
			
			
			
				
					
				

			

			
			
			
			
			
			
			
			
			
			
			
			
					Learn the difference between “Watch” and “Warning”—see above.

					Listen for local radio or television weather forecasts. If you haven’t already, purchase a NOAA Weather Radio with battery backup and a tone-alert feature that automatically alerts you when a Watch or Warning is issued (tone alert is not available in some areas). Purchase a battery-powered commercial radio and extra batteries, because the media will be broadcasting information on other events as well.

					Ask your local emergency management office about community evacuation plans relating to your neighborhood. Learn evacuation routes. Determine where you would go and how you would get there if you needed to evacuate. Sometimes alternate routes are desirable.

					Talk to your household/employees about hurricane issues. Create a household/business disaster plan. Plan to meet at a place away from your residence in case you are separated. Choose an out-of-town contact for everyone to call to say they are safe. (See the later chapters on preparing an Emergency Plan.)

					Determine the needs of your household members who may live elsewhere but need your help in a hurricane. Consider the special needs of neighbors, such as people who are disabled or those with limited sight or vision problems.

					Prepare to survive on your own for at least three days. Assemble a disaster supply kit. Keep a stock of food and extra drinking water.

					Make plans to secure your property. Permanent storm shutters offer the best protection for windows. A second option is to board up windows with 5/8-inch marine plywood, cut to fit and ready to install. Tape does not prevent windows from breaking.

					Learn how to shut off utilities and where gas pilots and water mains are located.

					Have your home inspected for compliance with local building codes. Many of the roofs destroyed by hurricanes have not been constructed or retrofitted according to building codes. Installing straps or additional clips to securely fasten your roof to the frame structure will substantially reduce roof damage.

					Be sure trees and shrubs around your home are well trimmed. Dead limbs or trees could cause personal injury or property damage. Clear loose and clogged rain gutters and downspouts.

					If you have a boat, determine where to secure it in an emergency.

					Consider flood insurance. Purchase insurance well in advance: there is a thirty-day waiting period before flood insurance takes effect.

					Make a record of your personal property. Take photographs or videos of your belongings. Store these documents in a safe place.

			

			
			
			
			
				
					
				

			

			
			
			
					Seventy-two hours prior to the storm’s arrival

					Thirty-six hours prior to the storm’s arrival

					Twenty-four hours prior to the storm’s arrival

					After the storm has passed

			

			
			
				
			

			
				
					
				

			

			
			
				
			

			
				
					
				

			

			
			
			
			
					Listen to radio or television newscasts. If a hurricane “Watch” is issued, you typically have twenty-four to thirty-six hours before the hurricane hits land.

					Talk with household members. Make sure everyone knows where to meet and who to call, in case you are separated. Consider the needs of relatives and neighbors with special needs.

					Secure your home. Close storm shutters. Secure outdoor objects or bring them indoors. Moor your boat if time permits. If instructed, turn off utilities at the main valves.

					Gather several days’ supply of water and food for each household member. Water systems may become contaminated or damaged. Sterilize (with diluted bleach solution of one part bleach to ten parts water) and fill the bathtub to ensure a supply of safe water in case you are unable or told not to evacuate.

					Be sure to pack bug spray and sunscreen for post-storm conditions.

					If you are evacuating, take your disaster supply kit with you to the shelter. Remember that alcoholic beverages and weapons are prohibited within shelters. Also, pets are not usually allowed in a public shelter due to health reasons. (Contact your local humane society for additional information on pets.)

					Prepare to evacuate. Fuel your car—service stations may be closed after the storm. If you do not have a car, make arrangements for transportation with a friend or relative.

					Review evacuation routes.

					Evacuate to an inland location if:

					When authorities order an evacuation:

					If you are not required or are unable to evacuate, stay indoors during the hurricane and away from windows and glass doors. Keep curtains and blinds closed. Do not be fooled if there is a lull, it could be the eye of the storm—winds will pick up again.

					In strong winds, follow these rules:

					Avoid using the phone except for serious emergencies. Local authorities need first priority on telephone lines.

					See the “Evacuation” sections for important information.

			

			
			
			
			
			
			
			
			
			
			
			
					Stay where you are if you are in a safe location until local authorities say it is safe to leave. If you evacuated the community, do not return to the area until authorities say it is safe to return.

					Keep tuned to local radio or television stations for information about caring for your household, where to find medical help, how to apply for financial assistance, and so on.

					Drive only when necessary. Streets will be filled with debris. Roads may have weakened and could collapse. Do not drive on flooded or barricaded roads or bridges. Closed roads are for your protection. As little as six inches of water may cause you to lose control of your vehicle—two feet of water will carry most cars away.

					Do not drink or prepare food with tap water until notified by officials that it is safe to do so.

					Consider your family’s health and safety needs. Be aware of symptoms of stress and fatigue. Keep your household together and seek crisis counseling if you have need.

					Talk with your children about what has happened and how they can help during the recovery. Being involved will help them deal with the situation.

					Consider the needs of your neighbors. People often become isolated during hurricanes.

					Stay away from disaster areas unless local authorities request volunteers. If you are needed, bring your own drinking water, food, and sleeping gear.

					Stay away from riverbanks and streams until potential flooding has passed. Do not allow children, especially under the age of thirteen, to play in flooded areas. There is a high risk of injury or drowning in areas that may appear safe.

					Stay away from moving water. Moving water only six inches deep can sweep you off your feet. Standing water may be electrically charged from underground or downed power lines.

					Stay away from downed power lines and report them to the power company. Report to local officials any broken gas, sewer, or water mains.

					Don’t use candles or other open flames indoors. Use a flashlight to inspect damage.

					Set up a manageable schedule to repair property.

					Contact your insurance agent. An adjuster will be assigned to visit your home. To prepare:

					See the “Post-Event Restoration” chapter for more important information.

			

			
			
			
			
				
			

			
				
					
				

			

			
			
			
					Two pairs of sturdy shoes

					Multiple changes of clothes

					Toiletries

					Sunblock and hat

					Essential medicines (especially prescription)

					Replacement glasses or extra contact lenses

					Cell phone including extra batteries and car charger

					Automobile with fuel topped off

					Food and drink for the first day

			

			
			
			
			
			
			
			
					Thunderstorms may occur singly, in clusters, or in lines.

					Some of the most severe weather occurs when a single thunderstorm affects one location for an extended time.

					Thunderstorms typically produce heavy rain for a brief period, anywhere from thirty minutes to an hour.

					Warm, humid conditions are very favorable for thunderstorm development.

					A typical thunderstorm is fifteen miles in diameter and lasts an average of thirty minutes.

					Of the estimated 100,000 thunderstorms each year in the United States, about 10 percent are classified as severe.

					A thunderstorm is classified as severe if it produces hail at least three-quarters of an inch in diameter, has winds of fifty-eight miles per hour or higher, or produces a tornado.

			

			
			
			
				
					
					
					
				

			

			
			
					Know the calculation to determine how close you are to a thunderstorm:

					Remove dead or rotting trees and branches that could fall and cause injury or damage during a severe thunderstorm.

					When a thunderstorm approaches, secure outdoor objects that could blow away or cause damage. Shutter windows, if possible, and secure outside doors. If shutters are not available, close window blinds, shades, or curtains.

			

			
			
			
			
					Avoid showering or bathing. Plumbing and bathroom fixtures can conduct electricity.

					Avoid using a corded telephone, except for emergencies. Cordless and cellular telephones are safe to use.

					Unplug appliances and other electrical items, such as computers, and turn off air conditioners. Power surges from lightning can cause serious damage.

					Use your battery-operated NOAA Weather Radio for updates from local officials.

			

			
			
					In a forest, seek shelter in a low area under a thick growth of small trees.

					In open areas, go to a low place, such as a ravine or valley. Be alert for flash floods.

					Do not stand under a natural lightning rod, such as a tall, isolated tree in an open area.

					Do not stand on a hilltop, in an open field, on the beach, or in a boat on the water.

					Avoid isolated sheds or other small structures in open areas.

					Get away from open water. If you are boating or swimming, get to land and find shelter immediately.

					Get away from anything metal: tractors, farm equipment, motorcycles, golf carts, golf clubs, bicycles, and such.

					Stay away from wire fences, clotheslines, metal pipes, rails, and other metallic paths that could carry lightning to you from some distance away.

					If you feel your hair stand on end (which indicates that lightning is about to strike), squat low to the ground on the balls of your feet. Place your hands over your ears and your head between your knees.

					Make yourself the smallest target possible and minimize your contact with the ground. DO NOT lie flat on the ground.

			

			
			
					Lightning often strikes outside of heavy rain and may occur as far as ten miles away from any rainfall.

					“Heat lightning” is actually lightning from a thunderstorm too far away for thunder to be heard. However, the storm may be moving in your direction!

					Most lightning deaths and injuries occur when people are caught outdoors in the summer months during the afternoon and evening.

					Lightning starts many fires in the western United States and Alaska.

					Lightning can occur from cloud-to-cloud, within a cloud, cloud-to-ground, or cloud-to-air.

					Your chances of being struck by lightning are estimated to be 1 in 600,000 but could be better by following safety tips.

			

			
			
			
					Lightning-strike victims carry no electrical charge and should be attended to immediately.

					If breathing has stopped, begin mouth-to-mouth resuscitation. If the heart has stopped, a trained person should administer CPR.

					If the victim has a pulse and is breathing, look for other possible injuries. Check for burns where the lightning entered and left the body. Be alert also for nervous system damage, broken bones, and loss of hearing or eyesight.

			

			
			
					Postpone outdoor activities if thunderstorms are likely.

					Remember the 30/30 lightning safety rule: go inside if, after seeing lighting, you cannot count to thirty before hearing thunder. Stay indoors for thirty minutes after hearing the last clap of thunder.

					Rubber-soled shoes and rubber tires provide NO protection from lightning.

					The steel frame of a hard-topped vehicle provides increased protection if you are not touching metal.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
				
					
					
					
					
					
				

			

			
			
			
			
			
			
			
			
					Flood losses are not covered under homeowners’ insurance policies.

					FEMA manages the National Flood Insurance Program, which makes federally backed flood insurance available in communities that agree to adopt and enforce floodplain management ordinances to reduce future flood damage.

					There is a thirty-day waiting period before flood insurance goes into effect, so don’t delay.

					Flood insurance is available whether the building is in or out of the identified flood-prone area.

			

			
			
			
				
					
					
					
					
				

			

			
			
					Become familiar with local emergency agencies and their plans and official flood warning signals. Local officials are good sources to find out how you can protect your home from flooding.

					Identify dams in your area and determine whether they pose a hazard to you.

					Purchase a NOAA Weather Radio with battery backup and a tone-alert feature that automatically alerts you when a watch or warning is issued (tone alert is not available in some areas). Purchase a battery-powered commercial radio and extra batteries.

					Be prepared to evacuate. Learn your community’s flood evacuation routes and where to find high ground.

					Talk to your household about flooding. Plan a place to meet your household in case you are separated from one another in a disaster and cannot return home. Choose an out-of-town contact for everyone to call to say they are okay. In some emergencies, calling out-of-state is possible even when local phone lines are down.

					Determine how you would care for household members who may live elsewhere but might need your help in a flood. Determine any special needs your neighbors might have.

					Prepare to survive on your own for at least three days. Assemble a disaster supply kit. Keep a stock of food and extra drinking water.

					Keep a supply of sandbags for creating water barriers and lumber for repairs.

					Move valuables to higher ground (or higher floors).

					Know how to shut off electricity, gas, and water at main switches and valves. Know where gas pilot lights are located and how the heating system works.

					Consider purchasing a generator for power and water portable pumps with discharge hoses to remove water from building after the event.

					Consider options for protecting your property:	Make a record of your personal property. Take photographs or videos of your belongings. Store these documents in a safe place.
	Keep insurance policies, deeds, property records, and other important papers in a safe place away from your home.
	Elevate furnace, water heater, and electric panel to higher floors or the attic if they are susceptible to flooding.
	Install “check valves” in sewer traps to prevent floodwater from backing up into the drains of your home.
	Construct barriers, such as levees, berms, and floodwalls to stop floodwater from entering the building.
	Seal walls in basements with waterproofing compounds to avoid seepage.
	Call your local building department or emergency management office for more information.




			

			
			
					Be aware of flash flooding. If there is any possibility of a flash flood, move immediately to higher ground. Do not wait for instructions to move.

					Listen to radio or television stations for local information.

					Be aware of streams, drainage channels, canyons, and other areas known to flood suddenly. Flash floods can occur in these areas with or without such typical warning signs as rain clouds or heavy rain.

					If local authorities issue a flood watch, prepare to evacuate:	Secure your home. If you have time, tie down or bring outdoor equipment and lawn furniture inside. Move essential items to the upper floors.

	If instructed, turn off utilities at the main switches or valves. Disconnect electrical appliances. Do not touch electrical equipment if you are wet or standing in water.
	Fill the bathtub with water in case water becomes contaminated or services are cut off. Before filling the tub, sterilize it with a diluted bleach solution.



					Do not walk through moving water. Six inches of moving water can knock you off your feet. If you must walk in a flooded area, walk where the water is not moving. Use a stick to check the firmness of the ground in front of you.

					Always watch for downed electrical lines (report immediately).

					Do not drive into flooded areas. Six inches of water will reach the bottom of most passenger cars causing loss of control and possible stalling. A foot of water will float many vehicles. Two feet of water will wash away almost all vehicles. If floodwaters rise around your car, abandon the car and move to higher ground, if you can do so safely. You and your vehicle can be quickly swept away as floodwaters rise.

					Beware of using fire (candle or cooking) because gas may escape from ruptured lines.

			

			
			
					Avoid floodwaters. The water may be contaminated by oil, gasoline, or raw sewage. The water may also be electrically charged from underground or downed power lines.

					Avoid moving water. Moving water only six inches deep can sweep you off your feet.

					Be aware of areas where floodwaters have receded. Roads may have weakened and could collapse under the weight of a car.

					Stay away from downed power lines and report them to the power company.

					Stay away from designated disaster areas unless authorities ask for volunteers.

					Return home only when authorities indicate it is safe. Stay out of buildings if they are surrounded by floodwaters. Use extreme caution when entering buildings. There may be hidden damage, particularly in foundations.

					Consider your family’s health and safety needs:	Wash hands frequently with soap and clean water if you come in contact with floodwaters.

	Throw away food that has come in contact with floodwaters.
	Listen for news reports to learn whether the community’s water supply is safe to drink.	Listen to news reports for information about where to get assistance for housing, clothing, and food.
	Seek necessary medical care at the nearest medical facility.





					Service damaged septic tanks, cesspools, pits, and leaching systems as soon as possible. Damaged sewage systems are serious health hazards.

					Use water portable pumps with discharge hoses to remove water from building.

					Remember to properly dehumidify the building after cleanup.

					Contact your insurance agent. If your policy covers your situation, an adjuster will be assigned to visit your home. To prepare:	Take photos of your belongings and your home or video them.
	Separate damaged and undamaged belongings.
	Locate your financial records.
	Keep detailed records of cleanup costs.



					If your residence has been flooded obtain a copy of “Repairing Your Flooded Home” from the local American Red Cross chapter.
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