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LETTER FROM THE EDITOR



How to Survive


WHEN I WAS in fourth grade, my teacher suggested a book to read over the summer: My Side of the Mountain, the classic novel by Jean Craighead George about a teenage boy who runs away and ends up living in a hollowed-out tree and training a hawk. I never ran away from home, but I always wondered if I could have survived the way the boy in the book does.


Recently my wife and I read the book and showed the 1969 film version to our two boys. We asked them if they thought they could make it out in the wild—one said yes, the other wasn’t so sure.


Survival means different things to different people in different situations. Throughout its existence, which spans 115 years and counting, Popular Mechanics has regularly published stories about all kinds of survival: in the woods alone; stuck in a mountain crag with no water; marooned on an iceberg as polar bears approach; trapped in a car by a fallen tree. Survival can mean simple self-sufficiency—living off the land, relying on only oneself for food, shelter, and water. It can mean digging a bunker in the backyard and stocking it with candles and Spam. Or there’s my friend Eliot. The other day he found himself locked in his own bathroom in his apartment in New York City with no phone. After twenty minutes he was able to dismantle the entire door knob and lock using only a nail clipper.


Survival.


For this book, we’ve compiled our very best survival tactics, secrets, stories, firsthand advice, and gear recommendations in one place. The information in these pages was as relevant a century ago as it is now, when everything from climate conditions to global politics is rife with uncertainty. Keep it on the shelf in the basement next to your go bag, in the garage with your flares, or in the bunker out back. Study it. It contains not just knowledge about the most reliable waterproof fabrics but also wisdom on how to approach any situation in which survival is a question. Even if you’re not the doomsday type, we all have in the back of our minds those three words that make a book like this indispensable: You never know.


Good luck out there.
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RYAN D’AGOSTINO
Editor in Chief
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Are You Prepared?



HURRICANES, FLOODS, WILDFIRES, TORNADOES—DISASTERS CAN TURN A REGION UPSIDE DOWN IN A DAY. AND FOR SOME UNLUCKY FAMILIES THE CRISIS MAY LAST FOR WEEKS, IF NOT MONTHS, UNTIL POWER AND CLEAN WATER SUPPLIES ARE RESTORED. SMART DISASTER PLANNING CAN HELP YOU THRIVE, NOT JUST SURVIVE, IN THE AFTERMATH.


 


ONE MONTH OF MREs and dehydrated meats and vegetables have their place, but you can maintain a comfortable stockpile of food without treating it like a culinary last resort. The strategy is called “store what you eat, eat what you store” and it means creating a rotating buffer of food that can be built up over time. Surprisingly, there’s little consensus on how much of a buffer is necessary, but we suggest at least four weeks’ supply. This photo shows 315,000 calories of food, plus the water needed to cook it—that’s enough to keep a typical family of four fed for a month. It’s a combination of carbs (rice, beans, pasta) and easy-to-eat canned goods (soup, fruit, veggies, tuna, peanut butter), as well as sanity savers such as chocolate and coffee. So hunker down and dig in.


LONG-TERM PLANNING


Disaster planning begins before you even choose your home, with a simple investigation of the risks that you will face. Is the house in a flood zone? Is there a history of hurricanes, wildfires, tornadoes? Then, once you’re settled, you steadily build up resources, secure what’s important to you, and turn your home into a survivable system. And when disaster hits, you’ll be prepared.


FILL UP EVERY BASIN: FEMA suggests you store at least one gallon per person per day in the event of an emergency—28 gallons per week for a family of four. But that wasn’t nearly enough for Conway Yee’s family in Weston, Connecticut, after Hurricane Sandy knocked out power lines and disrupted his well-water supply for a week. To keep hydrated and clean, “we went through 20 gallons a day” for drinking and washing, he says. They ended up driving to the local high school to refill their supply. “If a storm is approaching, I suggest you fill up every tub, sink, and water bottle in the house,” says survival instructor and star of TV’s Dual Survival Cody Lundin. A standard bathtub holds 109 gallons. Stuck with a stand-up shower? You can purchase 55-gallon plastic drums online for $70 and up.
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SAVE YOUR BYTES: The best way to protect your data from a natural disaster is to back it up to a remote location. Mozy, one of several online backup solutions, will store 125 GB for $120 per year. (Dropbox and Google Drive give away a few gigabytes of storage for free.) If you’d rather store your data with someone you trust, buy two 2 TB network-attached storage drives and split them both into two equal partitions. Give one drive to a relative who lives in another state and then have the drives back up to each other over the Internet using rsync software. Both you and your relative will get local backup and a mirrored remote backup.
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AquaPail 1000
Pour filthy water through the pail filter and clean, bacteria- and virus-free water drains out the bottom. No pretreatment is necessary. This model is good for up to 1,000 gallons.





BE FUEL SMART: Storing large amounts of gasoline to run your car and generator is dangerous and expensive. The gasoline must be treated with fuel stabilizer or used and replenished every few months. Instead, store six to 10 empty five-gallon cans and fill them at the gas station in the days before a storm. And don’t forget propane for your outdoor grill. When utilities go down, the barbecue becomes your most reliable cooking tool.




A Brief Guide to Prepper Jargon


BOB: Bug-out bag


GENNY: Generator. Just say it.


HARDENED ELECTRONICS: Impervious to the effects of particle radiation or electromagnetic radiation


MAD: Mutually assured destruction, e.g., nuclear war


WROL: Without rule of law


YOYO: You’re on your own. No relation to YOLO.


EDC: Everyday carry. Can be a phone or lighter or a knife or multitool.


BALLISTIC WAMPUM: A stockpile of ammunition that can be used for trade or as currency


GOBLIN: Someone who will start looting or committing other crimes in a survival situation


BIB: Bug-in bag. Everything you need to ride out an emergency at home.


MARAUDERS: People who collect guns rather than supplies. Their plan: to raid the prepared and eliminate the competition.


BUDDY BURNER: A homemade stove for cooking


DEEP LARDER: Long-term food storage


GOLDEN HORDE: The mass of helpless city dwellers who will pour out of metropolitan areas in an emergency


OPSEC: Operations security. Sharing your survival plans with other people is weak OPSEC.
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BEYOND FIRST AID: A basic first-aid kit may not be enough to get you through the worst of a disaster. It’s a good start—you do want bandages, gauze pads, aspirin, hydrocortisone, antiseptic wipes, etc.—but unexpected emergencies demand unconventional remedies. We asked Mykel Hawke, former Green Beret medic and host of Elite Tactical Unit on the Outdoor Channel, what he would add. His list: duct tape—great for wound closure, splints, and casts. Superglue—excellent for small, deep wounds. Use tape to hold while drying. Tampons—an unexpected tool for stanching heavy bleeding. Needle-nose pliers—use for removing large splinters or nails.


SAFE DEPOSIT DOCS: Keep copies of your insurance papers, household deed, and birth and marriage certificates in a safety deposit box. Also include a home video documenting your house. If your house gets destroyed, those documents are vital for reconstructing what you’ve lost.



NEAR-TERM PLANNING/AFTERMATH



Within 72 hours, a storm can evolve from remote possibility to life-altering event. Most disasters give a bit of lead time—with a tornado, that’s just long enough to get to the basement; with a hurricane, there’s often enough warning for the unprepared to empty a whole region’s supermarket shelves. But whether you’ve got minutes or days, use the time wisely. Focus on getting your family to a safe place and preparing for the cleanup.


FAST-TRACK SUPPLIES: In the days before Tropical Storm Irene, in 2011, Glenn Derene knew the storm was headed for his house on the Connecticut coast. He went to his computer and joined Amazon Prime. The service offers free two-day delivery on everything from generators to water to batteries. “A package full of goods arrived on my doorstep the morning before the storm,” he says. “I spent my time preparing my home, not driving from store to store.”


SECURE MISSILES: Go through the yard and tie down or bring inside anything that might go flying in high wind. That includes lawn furniture, wheelbarrows, garden tools, potted plants, and any construction materials.


CHARGE ’EM UP: Before the power goes down, plug in every rechargeable device you own and top off the batteries. After the lights go out, a simple DIY recharging station can replenish your laptops, cellphones, tablets, and power tools for days. Here’s how it works: Before the storm, use a battery charger [image: ], such as DieHard’s micro-processor-controlled model, to charge up a gel-cell deepcycle battery [image: ], such as the Optima BlueTop. After the local grid goes dark, unhook the battery and attach an inverter [image: ], such as the Cobra 400-watt power inverter. Now sit back and enjoy some homemade juice.
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STRATEGY:
POWER
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STANDBY
($1,800 to $5,000 with transfer switch)
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LARGE PORTABLE
($400 to $2,500)
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SMALL PORTABLE
($900 to $1,150)














	POWER

	FUEL

	CAVEAT










	Designed to feed into a household electrical system, small seven-kw units can power a few circuits; larger 20-plus-kw models can handle the whole house.

	Standby generators typically run on natural gas or propane. Expect to use at least 140 cubic feet of natural gas per hour. At fall 2017 prices, that’s about $1.44 every 60 minutes.

	Double the cost for installation, plus more for yearly maintenance






	These generators produce 3,000 to 10,000 watts and can either plug into a transfer switch or hook up to individual appliances through heavy-duty extension cords.

	Gasoline consumption will range from eight to 20 gallons per day depending on the unit and what you’re powering.

	If you don’t have 100-plus gallons of gasoline on-site, you’ll be back in the gas line within days.






	Compact and relatively lightweight (40 to 100 pounds), these generators produce between 800 and 3,500 watts and use an inverter to produce a clean power signal that won’t harm sensitive electronics.

	These units can run for up to nine hours on one gallon of gas, so if you run this generator judiciously, you can get a week’s worth of use from 10 gallons.

	Good for powering some lights, the fridge, and electronics—just not all at the same time.









ENTERTAIN YOURSELF: Riding out a disaster can take a surprisingly long time. Whether you stay at home or evacuate, plan out some activities that will keep kids busy and adults sane. Think board games, books, playing cards, puzzles, and a tablet stocked with video games and movies.


GET A POOL PUMP: If your basement regularly takes on water, an installed sump pump is the way to go. But if you don’t have one and a storm surge is on the way, consider a gas-powered water pump. A 5.5-hp model can pump 150 gallons per minute out of a flooded basement and it works when the electricity is out. You can get one for under $250, or better yet, split the cost with your neighbors since they’ll probably be affected by the surge, too. But don’t pump out any basement unless you’re sure the power’s off and there’s no sewage contamination.


BE LOCATION SAVVY: “It’s really important to be geographically aware of where you live,” says Greg Carbin, the warning-coordination meteorologist with the National Weather Service dealing with downed trees. Warnings for tornadoes and severe storms with hail are often geographically precise. So it’s really useful to know what part of town you’re in (northwest, city center) and your proximity to certain landmarks (town hall, a nearby pond, etc.). It will help you understand if a storm is headed your way.


PLAN FOR FIDO: Animals are often afterthoughts in a disaster. According to Jennifer Abbrecht of the Louisiana SPCA, “The worst thing you can do is leave your animal and hope for the best.” During Hurricane Katrina, an estimated 80 percent of rescued animals were never reunited with their owners. Include your pets in your disaster plan from the outset and stock up on extra food and meds. Keep a carrying cage and pre-scout pet-friendly hotels or campgrounds in case you have to evacuate. Make sure your pets have tags or get them implanted with a scannable HomeAgain pet microchip.




HOW TO SHUT DOWN YOUR HOME IN FIVE MINUTES


NATURAL GAS


Most gas valves are located outside and require a wrench for shutoff. Consult your utility company for instructions on proper shutoff, then keep those instructions in an emergency drawer by the door with a wrench and a flashlight.


WATER


During a disaster, cracked exterior water lines can bring contaminated water into your house. To shut down your house’s water, simply locate and turn off the main water valve, which typically is located in the basement.


ELECTRICITY


In a flood, live electrical outlets can become a danger to both your family and rescue workers. If flooding is possible, locate your main circuit box and shut off the main breaker. If there is already water in the basement, do not touch your service panel.
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In October 2012, Hurricane Sandy caused massive flooding in the Northeast and claimed at least 40 lives.






Getting to Safety:



should you evacuate or hunker down? the answer depends on the disaster you’re facing, where you live, and how much time you have.
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YOUR CELLPHONE VIBRATES with an alert. A storm has been sighted. A bomb exploded. The fires can’t be stopped. One of the most important parts of any survival situation is staying calm, knowing your options, and choosing the best of them in as little time as possible.


HURRICANE/FLOOD


“Getting people out of surge zones in time is critical,” says Francisco Sanchez, an emergency-response manager in Houston. “So if there’s an evacuation order, then go as fast as you safely can.” Not in a surge zone? Consider riding it out at home, then evacuate afterward, if necessary.


HAZMAT/NUCLEAR EMERGENCY


Chemical plant fires, hazardous spills, and nuclear meltdowns are rare, Sanchez says, “but because of things like wind direction and weather patterns you need to follow very specific directions.” Listen to the radio. If you are told to stay indoors, shut the windows, close the doors, kill the a/c, and get to an interior room. If instructions are to evacuate, keep the windows of your vehicle closed and the a/c off.


WILDFIRE


If a sheriff knocks on your door and tells you to leave, grab your family and go. Inspector Quvondo Johnson of the Los Angeles County Fire Department puts it like this: “Property is replaceable, lives aren’t. We make predictions based on weather, dryness of brush, topography, and past fires. We try to give people as much time as possible, but when we say go, you should go.”


TORNADO


A tornado watch from the National Weather Service means that there is a significant risk in your area. That gets upgraded to a tornado warning when the event is actually occurring and it means you’d better take cover in a hurry. If you don’t have a basement or shelter, then get to a small room or closet in the interior of your house.
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Expert Advice: Arthur Bradley, an engineer at NASA’s Langley Research Center and author of the Handbook to Practical Disaster Preparedness for the Family, has found that a can of Crisco and a sheet of paper make an excellent long-term candle in a pinch. “Roll up the paper into a wick and stick the wick into the can,” he says. It will burn for eight hours a day for a month.
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HAZARD:
Structural Damage





Reentering your home—is it safe? Coming back to your house after an evacuation can be an emotional event—and a dangerous one, too. Seeing their homes and possessions damaged can cause people to act irrationally in what could be an unstable, toxic debris field. If your house has been knocked or floated off its foundation, don’t go inside.


“If you hear shifting or unusual noises that signal that the structure may fall, leave immediately,” says Francisco Sanchez of Houston’s Harris County emergency management office. Same goes if you smell natural gas; get out quickly and call the gas company. Standing water from burst pipes or flooding can raise the risk of electrocution.


Have an electrician or the power company cut the power to your house before you mess with the water. If you see or smell mold, open your windows, then remove contaminated furniture or drywall. If you are on a municipal water supply, check with the town to see if the tap water’s safe to drink. Stick to the bottled stuff until you’re sure.
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CHECKLIST: CLEANUP


You’re going to have a lot of work to do after a disaster, so you’d better get geared up beforehand. Do you have:
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[image: ]  EYE PROTECTION
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[image: ]  EARPLUGS
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[image: ]  EXTRA CHAIN
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[image: ]  GARBAGE BAGS
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[image: ]  CHAIN LUBE
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[image: ]


[image: ]  CROWBAR
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Guard Your Yard


Expensive things that live outside have a habit of disappearing in times of scarcity. Chain up and lock generators, grills, gas cans, and propane tanks to trees or to your deck to discourage looters. Nothing convenient to wrap a chain around? Feed a chain through a concrete block, then bury the block two feet deep to create a deadman anchor.
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Expert Advice:
How to defend your home with a firearm. Towns hit by disaster can attract predators. If you own a gun and are trained to use it, this is a time to be vigilant but also restrained. Mykel Hawke, former Green Beret and host of Elite Tactical Unit on the Outdoor Channel, advocates giving any intruder three warnings:


1. State that you have a firearm.


2. Tell him you are licensed and trained with your weapon.


3. Say that you are afraid for your life and will shoot if he does not leave. “If an intruder persists, he is either insane or fully intent upon engaging you,” says Hawke. “Either way, you have done your best to avoid conflict and must shoot until the threat is neutralized and you can call the authorities.”
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Expert Advice: Robert Eisenstein, a physician at the Robert Wood Johnson University Hospital ER in New Brunswick, New Jersey, says his facility was at max capacity in the days after Hurricane Sandy. “The biggest surprise we saw was a big increase in fall-related injuries—right after and before the storm.” The injuries came from people doing prep and cleanup work. “We had foot fractures, spine and rib fractures, and head and neck injuries.” The lesson? Work with a partner when on a ladder. And don’t go on the roof without brackets or a harness.
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Can That Tree Hit My House?


Use a yardstick to find out. [image: ] Measure the distance between your eye and outstretched fist. [image: ] Grasp the yardstick at that distance and point it up. [image: ] Aim your fist at the base of the tree and move toward the house. If the top of the tree aligns with the top of the yardstick before you reach your house, your house is safe.
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STRATEGY:



Tree Removal


CASE 1:


Leaning on a Structure


If that structure is your house, leave the tree alone—you want your insurance adjuster to see it. If it’s on a shed or other outbuilding that doesn’t meet a deductible, proceed carefully. According to Husqvarna Tree Expert Cary Shepherd, such trees can be under up-and-down as well as lateral pressure. That pressure could release in unexpected directions when you start to cut.


CASE 2:


Snagged on a Power Line


Don’t touch any tree that’s leaning on a power line and certainly don’t have at it with a chainsaw. Trees are filled with water and are good conductors of electricity.


CASE 3:


On the Ground


Sounds like you’ve got some firewood coming your way. But work carefully. Watch for branches that are under tension. “Make sure you understand how that tree can twist or roll before cutting it,” Shepherd says. “Ask yourself, what side will it roll on? You want to be on the opposite side.”
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How to Read a FEMA Map:


Search for your address at msc.fema.gov. If your house is in a blue shaded area, you’re in a 100-year-flood zone, which means there’s a 1 percent chance of a flood of one foot or higher affecting your property in any given year. The gray shaded zone puts you in the 500-year-flood risk category. Do you think FEMA got it wrong with your house? Check the base flood elevation on the map, then see if your house sits above that height.



RECOVERY



Two months. That’s how long it took to get the power back on at the home of Jayne and Tom Lee in Breezy Point, New York, after Hurricane Sandy. The Lees are one of 37 families who were able to return to the neighborhood—more than 2,000 families remained displaced months later. For victims of a disaster, the return to normalcy can take a frustratingly long time after the rest of the world moves on. While you are still settling with the insurance company, protecting your property, and rebuilding your home, your responsibilities to your job, family, and friends don’t go away. Welcome to the survival long game.


FOSTER GOODWILL: “The sense of community that comes out after a storm is incredible,” says John Foberg, an HVAC engineer whose Hoboken, New Jersey, home was flooded after Sandy. Foberg’s neighbors loaned him cleanup equipment and he gave back by turning his deck into a community barbecue spot.


SAY SO LONG TO YOUR CAR: If flooding reached over the floorboards of your vehicle, your insurer will consider it a total loss. The adjuster will quote you standard Blue Book value on the car, but double-check that number based on your area—and factor in any equipment you’ve installed.


DEALING WITH DEBRIS: All manner of wet, slippery, splintery junk will need to get shoveled, raked, and dragged to the curb. Wear protective gloves, boots, and long pants. Check with your town to see if there is a public debris removal program. If not, check with your insurer to see if your policy pays for a dumpster.




Dealing with Your Insurance Company


Take Inventory.


You’ll need to produce a detailed list of the stuff you had. Purva Patel, a journalist who reported on the insurance industry for the Houston Chronicle after Hurricanes Rita (2005) and Ike (2008), suggests using Cloud-based services such as the Insurance Information Institute’s Home Inventory app and the National Association of Insurance Commissioners MyHOME Scr.APP.book.


Not so fast with the Hammer.


“Do as little repair work as possible before the adjuster comes to your home,” she advises. Document all the damage with photos and video. “You want to be able to show the agent how it started,” she says.


Be tenacious.


Ask for copies of any documents and photos produced by the insurance company and adjuster. And keep calling until you get results. “A lot of adjusters are itinerant, not local,” says Patel. “They move from storm to storm. So you’ve got to be persistent.” If you feel you’re being ignored, reach out to state regulators who monitor the industry.
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Rebuilding Smart


After you’ve cleared through all the wreckage and received a settlement from your insurer, now’s the time to build your home into a bulwark against the disasters of the future.


Relocate your electric panel, hot water heater, washer, and dryer to a higher floor if possible.


Switch from three tab shingles to metal roofing to avoid wind damage.


Elevate your home above the FEMA-designated base flood elevation (BFE). It’s expensive, but you’ll save on flood insurance and FEMA may offer grants to aid in rebuilding.



Disaster-Proof Your Life



Protecting your home and family from catastrophes is a task best done before the storm clouds gather. Here’s how a targeted approach to disaster preparation can reduce your risk.


 


FOR THE PAST few years, researchers at the Wharton Risk Management and Decision Processes Center at the University of Pennsylvania have been running a computer simulation to study how people choose to prepare for potential natural disasters. The simulation, called Quake, is a multiplayer game. All participants start out with a hypothetical $20,000 in cash and a house, and as the game progresses they must make decisions about how to use their money. A player can leave that money in the bank, earning a Madoff-like guaranteed annual return of 10 percent, or pay for structural improvements to help the house withstand an earthquake. The winner is the player with the highest net worth—cash plus the value of the house—at the end of the game, usually 10 virtual years.


Nearly everyone chooses to keep the money in the bank. The strange thing about this result is that the researchers, Howard Kunreuther and Robert Meyer, warn the players that quakes are highly likely—the game, after all, is called Quake. But players cling doggedly to that promised 10 percent rate of return. On occasion, the lab team has even told one of the players that the only way to win was to put the money into the house. Even then, he would typically delay for a couple of years, hoping to cash in before doing the home improvements. Then, predictably, an earthquake would come and wipe everyone out.


BEFORE TROUBLE STRIKES


The Quake study falls in the field of behavioral economics, in which over the past 30 years it has been determined that people often fail to make rational economic decisions. In general, it seems, people are too eager to lock in financial gains and too willing to gamble that losses will never materialize. If this is unfortunate when it comes to retirement savings, it is positively dangerous in a world riven by natural and man-made disasters. “People might be aware that there are going to be hurricanes or tornadoes or earthquakes,” Meyer says, “but they think the actual damage is something that happens to other people.”
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2009’s Los Angeles Station Fire consumed 160,000 acres and destroyed 89 homes.
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An EF5 tornado devastated Greensburg, Kansas, in May 2007.





After Hurricane Katrina in 2005, a devastating Midwest tornado season in 2008, and deadly flooding in Tennessee, Mississippi, and Kentucky in May of 2010, public awareness of disasters is surely at a high point. A 2009 Red Cross study found that more than half of all Americans had personally experienced an emergency in which they’d either lost power for three days, had to evacuate, or had to provide serious first aid to others. Yet the same survey found that only 12 percent of Americans had taken adequate disaster-preparedness steps.


However, as the 12 percent who do plan ahead can attest, most disaster prep is pretty straightforward stuff. Jeff Swiney, a towboat pilot from Lafayette, Louisiana, has seen three major hurricanes hit his home in the past 10 years. His strategy for weathering storms is easy to execute because everything has been fully planned out in advance. “Nothing’s basic when a hurricane is blowing down your house,” he says. “By then it’s too late and that’s when you see people fighting for the last bag of Doritos at the grocery store.”


Once a person decides to take disaster preparation seriously, the first step is to assess the spectrum of threats. How would each type of disaster affect everything, from the structure of your home to the contents of your fridge?


From there, planning breaks down into two broad areas: general measures that apply to any situation and targeted tasks to protect against specific threats such as wildfires or hurricanes.


On the general side of the ledger, survival experts suggest that families plot escape routes and make sure that they know how to contact one another in a crisis. It makes sense to list all of the critical systems that support your daily life and home (hot water heater, boiler, water pump, phone, electricity, Internet) and learn how they work. Then you can create a backup plan in case they fail.


Once an immediate threat has passed, the survivors of any natural disaster need to focus on securing warmth, water, and food—and it doesn’t have to be difficult.



THE NEXT DAY



Heat and electricity sound like two different challenges, but both needs can be satisfied by a generator and fuel. During almost any natural disaster, the power may go out and stay out for a while. In such a situation, generators can seem like miracles. In warm climates, a backup generator keeps food cool and your lights and a/c running. In cold weather, generators can power either electric space heaters or fuel pumps to keep oil burners running. But you can’t just buy any generator, stick it in the garage, and expect to reap the benefits when the lights go dark.


Selecting and using this machine is an exercise in load management. Before you shop, figure out which household appliances you want to keep running, the electrical load (in watts) that each one draws, and how many hours per day they need to operate. Many retailers feature generator calculators to help you pick the right model.


Once you get the generator home, be sure to operate it safely. To avoid carbon-monoxide poisoning, never run a generator in an enclosed space—set it up outside and away from open windows and a/c vents. Large generators work best when wired directly into your home’s circuitry. Consider hiring an electrician to install a transfer switch so you don’t have to plug individual appliances in separately.


After shelter, water is the most pressing need in times of disaster. Most of us can’t survive more than three days without it and natural disasters often knock water-treatment plants offline. During floods, contaminated water can also back-flow into household water pipes. That means that an army of microbes is just waiting to infect your gut at exactly the time when local hospitals are likely to be overwhelmed. Treating water is easy: Strain it, then boil for one minute or treat with chlorine bleach (one tablespoon for 10 gallons) and you’ll kill off most pathogens. But it’s better to think ahead by keeping a three-day supply of bottled water (one gallon per person per day) on hand. Cody Lundin, survival instructor and author of When All Hell Breaks Loose, takes it a step further. If disaster looms, he suggests filling everything in the house—from bathtubs to one-gallon ziplock bags—with tap water before contamination begins.


Food is the least essential of the survival essentials. People have been known to survive three long weeks without food. But who wants to go through that kind of suffering? As with water, it’s relatively easy to build up a supply of food just by buying some extra dried beans, Campbell’s soup, and dried fettuccine every time you shop. Soon you’ll be stocked up with little pain to the billfold.


If you’ve lost power, open your fridge only when you absolutely need to and your food will stay pretty cold—especially if you can power it for a couple of hours every day with a generator. If you have time before the bad weather hits, organize your fridge, putting the most perishable food toward the front, and save the stuff in the freezer for last.


Securing your heat, water, and food may be the starting point of disaster prep—but turning your home into a real bulwark against disaster takes more effort. Study FEMA maps to determine the disaster profile of your area and learn as much as you can about how floods, hurricanes, wildfires, and other dangerous events can affect your house and neighborhood. Then invest your time, energy, and money accordingly. You might build structural reinforcements in case of an earthquake or practice smart landscaping to defend against a wildfire—such measures are detailed elsewhere on these pages. And remember the lesson of Quake and similar studies: When it comes to natural disasters, the biggest risk is assuming that they can never happen to you.
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In an emergency, a generator is one of your most important pieces of equipment.
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WILDFIRE



THE THREAT: Millions of acres of the U.S. burn each year.


WHERE: Sunbelt states and Alaska


WHEN: June to September


 


Don’t confuse a house fire with a wildland fire that’s about to overrun your house. If you didn’t evacuate earlier—and you probably should have—your house is where you make your final stand. Shutting your windows against flying embers is an obvious step, but just as important is to open the fireplace damper to ventilate deadly gas and smoke that will precede the fire. Make sure to shut off gas or propane lines, but stop there. “Don’t shut off the water—we can use that—and don’t shut off the electricity,” says Fred Stowers, a 30-year veteran of the Los Angeles County Fire Department, who helped combat 2009’s 160,000-acre Station Fire. “Turn lights on so we can see inside and tell the difference between things like drifting smoke and roaring flames.”
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Keep Your Home Safe from Fire


1. Make sure tree crowns are at least 10 feet apart.


2. Clear all flammable vegetation within a 15-foot perimeter.


3. Thin out trees and shrubs to the property edge.
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HOUSE FIRE



THE THREAT: 400,000 fires each year kill almost 3,000 and injure more than 14,000.


WHERE: Anywhere


WHEN: Most common in winter months


 


More Americans die in house fires every year than in all natural disasters combined. When in doubt, escape the building, but if you judge that you can safely mount a fire-extinguisher battle, there are two rules you need to know. Rule one: Stay six feet from the flames so you don’t torch the rest of your house by air-blasting a nascent fire across the room. Rule two: People often forget rule one and make things worse, so keep your escape route to your back when you pull the trigger. More than 50 percent of fatal house fires occur between 11:00 p.m. and 7:00 a.m. (peak hours for all fires are 5:00 p.m. to 8:00 p.m.), so practice two ways out of every room at night. And make sure at least one of them does not rely on a stairwell, which can easily become a deadly vortex of gas, smoke, heat, and flame. “Homes are the only occupancy in the country allowed by code to have an open staircase,” says house-fire expert John Norman, a retired chief for the Fire Department of New York. “We call them chimneys. They serve as channels for fire as it moves upward.” Finally, it may sound basic, but picking an outside rendezvous point is critical so you can discover quickly who’s made it out of the house and who hasn’t.
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The 2003 Northeast blackout shut down 10 major cities, including New York (pictured), where thousands of subway passengers had to be evacuated.
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BLACKOUT



THE THREAT: Recent large-scale power outages have lasted up to three weeks.


WHERE: Anywhere


WHEN: Outages spike in summer, when a/c demand is high.


 


Power outages are a routine side effect of other disasters, but sometimes a blackout can be a disaster in itself. The largest recent example in the United States was, of course, the Northeast blackout of 2003, which left 50 million people without power and caused 11 deaths. All told, it caused six billion dollars in damage. That blackout was widespread, but it was hardly an isolated incident. On average, a dozen large-scale blackouts affecting at least 50,000 people each occur every year. Like many disasters, blackouts introduce issues of food spoilage, water contamination, and exposure to heat and cold that only get more severe as the outage lingers. The best defense is a generator, but it’s also important to keep a flashlight and radio where you can easily find them. In widespread blackouts, communication networks tend to suffer along with the grid. Landline and cell networks can get overwhelmed, but short texts will get through. A useful and free service called I’m Ok lets you create an emergency contact list so you can send mass emails with a single text message.
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BLIZZARD



THE THREAT: Winter storms can paralyze whole regions.


WHERE: Everywhere but the Southern U.S.


WHEN: December to April


 


Severe winter storms can snow people in for days at a time while heavy ice and snow routinely bring down tree limbs and power lines. Homeowners in cold-weather states are used to breaking out the shovels (and even the roof rakes) for the hard task of snow removal. But a clear driveway isn’t an excuse for a drive—70 percent of winter storm fatalities occur in automobiles—so sit tight at home and stay warm. If the power’s out, a generator will help keep the basic utilities running. But if you lack backup power and think you may be in it for the long haul, set up a “camp” inside your house with a tent, sleeping bags, and your family all shut in in a single room to consolidate heat. Long-lasting cold can burst water pipes, so prepare the house by turning off the water supply at the source, then open the lowest faucet and drain your pipes. But be sure to save some water for drinking, cooking, and cleaning—eating snow is a dangerous way to hydrate and can lead to a case of hypothermia.
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TIP! DON’T FORGET YOUR TOILET



Pour RV-grade antifreeze or, in a pinch, vodka into the toilet trap to prevent freezing.
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Tornadoes can produce winds of 250 mph or higher. In April 2010, a deadly Mississippi tornado traveled more than 140 miles.





Anatomy of a Safe Room
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1. Walls are constructed of two layers of plywood and one layer of 14-gauge steel.


2. Ventilation ducts allow pressure to equalize.


3. Structure takes advantage of foundation walls but does not attach to house.


4. Studs are strapped to plates.


5. Steel doors close securely with triple deadbolts.
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TORNADO



THE THREAT: Approximately 1,000 tornadoes hit the U.S. each year.


WHERE: Most common in Plains states


WHEN: Spring and summer, usually in early evening


 


Tornado fundamentals are easy: Get to the lowest floor in the house and put as many walls as possible between you and the twister. In tornado country, residents often install underground or basement storm shelters. For homeowners who lack basements, researchers at Texas Tech University have developed plans for DIY aboveground safe rooms created by pouring concrete into foam forms. Plans for DIY retrofit shelters, such as the basement build-in pictured here, can be found at fema.gov. If a tornado catches you out in the open, conventional wisdom is to hide in a ditch, but Larry J. Tanner, one of the researchers at Texas Tech who has investigated every major U.S. tornado in the past 12 years, disagrees. “You’ll never see me in one,” he says. “I’ve seen all sorts of things in ditches after a tornado—2 x 4s, propane tanks, rolled cars.” Look for a covered culvert instead. “If you’re in a city, stay away from grocery stores, gymnasiums, or anything with a long roof span. Take shelter in large, sturdy buildings: Banks and hospitals are usually good.”
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FLOODING



THE THREAT: Floods cause an average five billion dollars in losses and 100 fatalities yearly—about 3,800 towns are on floodplains.


WHERE: Mainly coastal states and the Mississippi River Valley


WHEN: Spring and fall


 


Sump pumps are the best defense against minor flooding and chronically wet basements, but if a river is rising nearby or a coastal storm surge is imminent, the best advice is to move your valuables to a high floor, then evacuate. And if there are flash-flood warnings, be quick about it. These floods move fast and tend to carry mud, trees, and other dangerous debris with them. If you’re in a flood zone—check your address with the FEMA Map Service Center (msc.fema.gov) to find out—plan an escape route ahead of time. And never drive through moving water; it can be a death trap. Almost 50 percent of flood fatalities are car-related. Don’t be lulled into a false sense of security by the term “100-year flood” either. That doesn’t indicate that a flood will occur only once a century. What it really means is that every single year there’s a one-in-100 chance of that level of flooding. If you live in a flood zone, the U.S. Geological Survey estimates that you’ve got a one-in-two chance of experiencing a flood in your lifetime.
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An SUV sits submerged in floodwater covering downtown streets and sidewalks on May 3, 2010, in Nashville Tennessee. More than 13 inches of rain fell over two days, leaving at least seven dead and thousands displaced.





Check Your Sump Pump


1. Every few months remove the cover to your sump pump well and slowly pour water into the tank.


2. If water pours back into the tank, you may need to replace the check valve.


3. Watch to ensure that the float rises with the water and triggers the pump.
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A portion of highway 5 in California collapsed after a magnitude 6.7 earthquake hit outside of Los Angeles in 1994.





Quake-Proof Your Water Heater
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1. Create two belts around the tank with ¾-inch plumber’s tape.


2. Crimp a ½-inch-diameter electrical metallic tubing (EMT) conduit at both ends, then attach to plumber’s-tape belt and studs with screws.


3. Attach water and gas lines with flexible connectors.
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EARTHQUAKE



THE THREAT: The most destructive recent U.S. quake (Northridge, California, 1994) caused $40 billion in damage and killed 61.


WHERE: California and the Midwest


WHEN: At least one great quake (magnitude 8.0 and up) hits somewhere in the world each year.


 


Today there is no credible way to predict earthquakes, so when a big one hits a U.S. population center—and experts agree that there will be a big one—it will come without warning and it will be devastating. Most modern houses are bolted to their foundations, but older houses may be held in place simply by their own weight. To earthquake-proof an older home, spend a few hundred dollars on half-inch anchor bolts and earthquake brackets to attach your home to its foundation and keep it from shaking or sliding free. Also remember to secure major appliances and freestanding bookshelves to the walls and install flexible gas and water lines to prevent ruptures or leaks. Those busted lines can make the fiery aftermath of an earthquake just as deadly as the quake itself. If you smell gas, get out of your house immediately and keep an eye out for downed power lines. Finally, the most useful technology to have around after an earthquake could be an old-fashioned battery-powered radio. “The power grid will be down and the cell grid will be overwhelmed,” says Mary Lou Zoback, a geophysicist with Risk Management Solutions. “It’s going to be your lifeline for information.”
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HURRICANE



THE THREAT: Each year there are six to eight hurricanes, causing an average five billion dollars in damage per season.


WHERE: Eastern and Southern coastal states


WHEN: Summer and fall; September is the cruelest month


 


The most important thing to have in place for hurricane season is a plan to get out of town. Towboat captain and 28-year Coast Guard veteran Jeff Swiney has had multiple hurricanes hit his Lafayette, Louisiana, home and he knows a thing or two about disaster evacuation. “You’ve got to have predetermined trigger points and then act on them,” he says. “Too many people wait until it’s too late, when the storm is overwhelming, and that’s when they get hurt.” Second only to the safety of your family should be the structural integrity of your home. The best time to build in hurricane protection is during new construction, when roof straps and permanent storm shutters can be added with little additional effort. But existing roofs can be retrofitted with gable end braces and temporary storm shutters can be cut to fit in a couple of hours. Don’t forget to bolster your garage as well, Swiney says—he braces the entrance with diagonally placed 2 x 4s. “Garage doors are weak,” he says. “And if a hurricane-force wind gets inside, it will take your whole roof off.”
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The Visible Infrared Imaging Radiometer Suite on the Suomi NPP satellite captured this image, with a true, artificial color of Hurricane Sandy, over the Northeastern states a day after landfall. In this image, north is the top and south is the bottom.





Quick and Easy Reusable Storm Shutters
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1. Measure the inside frame of your windows (make sure windows are inset at least two inches). Then drill one hole on each side of the sill. Use more holes for larger windows.


2. Cut ¾-inch plywood to fit inside each window frame, then screw in four-inch heavy-duty barrel bolts.


3. Label each shutter to match its window, then waterproof them with a coat of varnish.



Prepping Lite



WHAT PREPPERS DO, AND WHAT YOU, A SLIGHTLY LESS PARANOID CITIZEN, CAN DO.


 


COMMUNICATION


Prepper: Establish a dead drop—a secret place to deposit and retrieve messages when communications go down. Tell only trusted confidants about this place.


Casual survivalist: Get your ham-radio license. Plenty of people still use ham radios to communicate, including FEMA. In a catastrophe, it might be your only option.


FOOD


Prepper: Practice hunting the animals native to your area. Worth noting: Domesticated rabbits are less gamy than their wild counterparts.


Casual survivalist: Nonfood items you should have in your emergency pantry: manual can opener, Flintstones multivitamins, and Sterno (for cooking).


HEAT


Prepper: If the power goes out, a woodstove is great backup. Better solution: an outdoor wood furnace that connects to your home’s existing heating system.


Casual survivalist: Store a couple of ceramic flowerpots in the closet. Two pots nested, turned upside down, and propped above a few candles make an effective space heater.


HEALTH


Prepper: A properly equipped go bag, or bug-out bag, is heavy. Establish a training regimen on various terrains so that you can flee without getting winded.


Casual survivalist: Pick up a fitness tracker. In a low-food situation, it’ll track your vitals and even count your calories. In the meantime, you’ll just be healthier.


SHELTER


Prepper: Build an underground bunker. Ideally, for ultimate secrecy, not on your house property. But that might also require a rather large purchase.


Casual survivalist: Have a list of emergency shelters. They should be accessible and sturdy—a public shelter, a church, or your neighbor’s basement, which also has a pool table.


WATER


Prepper: Capacity of your cistern equals (one gallon per person) x (number of people) x (number of days of expected cataclysm) x (10—just to be safe).


Casual survivalist: Keep a large water-filter pitcher in your fridge. Good for everyday use and as a filtration system. At the first sign of trouble, fill all extra containers and the bathtub.
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CHECKLIST:



Ideal Survival Kits


A well-stocked disaster kit can save lives in a crisis. Relief agencies recommend that homeowners keep three days’ worth of food and water as well as a kit of medical supplies and other essentials in the house at all times. However, Popular Mechanics recommends that our readers go a step further. Outlined at right are three disaster kits—one for your home, one for your car, and one in a backpack for quick evacuations. That way, when disaster strikes and there’s no time to think, you won’t have to.
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CAR


You never know where you’ll be when a crisis occurs, so keep a box of supplies in the trunk of your car to sustain your family if stranded on the road.


[image: ] Local maps and road atlas


[image: ] Writing supplies (pencils, pens, notebook)


[image: ] Food (e.g., dried fruit, snacks, cookies)


[image: ] Two gallons bottled water


[image: ] Mess kit (paper cups, plates, utensils)


[image: ] Compact sleeping bag or blankets


[image: ] Sanitation supplies (toilet paper, moist towelettes, garbage bags, plastic ties)


[image: ] Hand sanitizer


[image: ] Duct tape


[image: ] Cellphone car charger


[image: ] Clothes (sweater, waterproof jacket, hat, shoes)


[image: ] First-aid kit (bandages, antibiotic ointment, antiseptic, aspirin, antidiarrheal medicine, medical tape)


[image: ] Multitool or knife


[image: ] Fire extinguisher


[image: ] Jumper cables


[image: ] Light sticks or roadside flares


[image: ] Towline for hauling or towing
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BACKPACK


In an emergency evacuation, there’s not always time to find what you need, so your grab-and-go pack should be preloaded with all your essentials.


[image: ] Important documents (copy of insurance policies, identification, bank records, medical records, copies of deeds)


[image: ] Prescriptions (medication, eyeglasses)


[image: ] Mini first-aid kit (bandages, antibiotic ointment, aspirin)


[image: ] $300 cash (in small denominations)


[image: ] Prepaid phone card


[image: ] Matches in waterproof container


[image: ] Flashlight and extra batteries


[image: ] Whistle to signal for help


[image: ] Portable NOAA weather radio (battery or hand-crank powered)


[image: ] Food (e.g., granola, nuts) and bottled water


[image: ] Extra set of keys for your home and car


[image: ] Infant/child necessities
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HOME


The supplies in your home should keep your family safe and healthy for at least three days—and be useful during the cleanup phase.


[image: ] Window-sealing materials (plastic sheeting, duct tape)


[image: ] Change of clothing


[image: ] Food, including for your pets


[image: ] One gallon of water per person per day
and bleach (to sanitize water)


[image: ] Can opener, plastic utensils, plates


[image: ] Lantern or candles and matches


[image: ] Flashlight with extra batteries


[image: ] NOAA weather radio


[image: ] Dust masks


[image: ] Fire extinguisher


[image: ] Heavy gloves for removing debris


[image: ] Rope


[image: ] First-aid kit and manual


[image: ] Disinfectant and hand sanitizer


[image: ] Toilet paper and bucket


[image: ] Hand and power tools (generator, fuel, chainsaw, shovel, rake, buckets, hose, hatchet, knife, hammer, broom, drill/driver, circular saw, fully charged backup batteries for tools)
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TALES OF SURVIVAL:



“Nothing is Impossible for Those Who Fight”


A COUNTRY’S TALE OF SURVIVAL. POPULAR MECHANICS GOES TO CUBA AND FINDS A PEOPLE DEVOTED TO HARD WORK AND INGENUITY—OFTEN BY NECESSITY.


BY KEVIN DUPZYK


 


ON OUR SECOND day in Cuba, we saw in one humdrum, 10-minute transaction a clue to the way life is lived in a country where daily life is often a challenge.


We had hired a man called Francel to drive us from Trinidad, a 500-year-old town on Cuba’s south shore, to Varadero, a resort town three and a half hours northwest. Francel was tall and thin and wore black, just like his car, a mid-1990s Peugeot. At 20 years old, it looked boxy and dated, but it was newer and in better shape than most cars in the country—it’s not like everyone in Cuba drives a well-preserved American classic the way you hear about. The Peugeot’s floor mats were red plastic with a diamond-plate pattern. The air conditioning worked and so did the seat belts, both noteworthy. Every window was tinted dark with the exception of small cutouts so Francel could see the side-view mirrors. Inexplicably, the cutouts were the shape of the Apple logo.


Just outside Trinidad, Francel pulled off the road into the side yard of a small house. A man with no shirt on sat on a chair out front, just sitting. Francel drove around back into a small parking space under a split-rail carport with corrugated-steel siding. At the next house over, across a small field, I saw a pig and a chicken lazing in the sun. The man from the front appeared and retrieved a gas can.


They barely spoke to each other, Francel and this man. They were operating within an invisible system. This transaction was, in fact, part of the vast and intricate web of improvised systems that constitutes the only way Cuba truly functions. Multiple generations of life with rationed food, little money, and a government set on isolation have produced a resourceful people. We humans are indeed a creative little animal and we find ways to help ourselves. Where I live, we have the luxury of exercising creativity for fun. In Cuba, they have to be creative just to live.


Once the man had finished filling the tank of the Peugeot, Francel fired up the car and we drove off. I noticed the fuel gauge on his car didn’t work. “How do you know when you’re empty?” I asked.


He laughed.


MY FRIENDS AND I traveled to Cuba on a sort of curiosity vacation. We wanted to see Cuba before the country’s newly normalized relations with the United States became truly normal. In America the maker movement is at its height, a wave of people building and making and creating things with technologies that improve by the day. In Cuba, they’ve had a maker movement since 1960, fueled largely by necessity. I wanted to see if the instincts were the same.


We spent our first three days in Havana in a casa particular, a private home that rents rooms to tourists. It works much like Airbnb, but it’s a system the Cuban government formalized in 1997. We had booked a room in Casa Leticia, one of the most highly rated casas in Vedado, which, according to the Internet, is the hippest neighborhood in Havana.


A cab from the airport dropped us off in front of the casa. The houses here were built right up to the crumbling sidewalks, two or three stories high, and wore faded paint stripped to dirty pastel shades by the salty ocean air. An old man in a red Havana Club vest sat alone on the sidewalk. Two skinny dogs lay on their sides panting. I thought there’d been a mistake. We double-checked the address. We were in the right place. Upon closer examination I saw a sticker above the door of the inauspicious building that was Casa Leticia: “2014 Winner, TripAdvisor Certificate of Excellence.”


We rang the doorbell and Leticia herself opened the gate. A large, sunny interior courtyard was paved with perfect ceramic tile, lush with greenery, and outfitted with white wrought-iron patio furniture. A peristyle surrounded the courtyard, yellow-painted columns complementing green-and-blue-striped awnings hung between them. Inside, the immaculate house had ornately painted twenty-
foot ceilings and—crucially, it would turn out—a bathroom, complete with shiny new fixtures.


Leticia, who was in her fifties, was short with blond hair and fair skin. Her eyes never stopped smiling and dimples appeared on her cheeks when she talked. She funneled us toward the dining room, where we filled out the simple paperwork that logged our stay. Then she opened a handsomely decorated liquor cabinet in the corner of the room and produced three glasses and a bottle of Havana Club, poured us each a shot, and gave us advice for our stay or for life or both.


“You are three young men. Watch out for chicas. There is no such thing as love at first sight.


“You will come across people who are very impressive. Well traveled. They will speak multiple languages and know places to take you. But when you get to the end of the day and you’ve paid for everything, they’re gone.


“You are here because of the new Obama laws. Visit Cuba with an open mind.”


Leticia had a system for everything.


HAVANA IS A great crumbling beauty in a constant state of repair. Walking through the neighborhood near Leticia’s house, we saw some men pulling cinder blocks uphill on a wooden pallet outfitted with casters and a handle made of bent rebar. First appearances—appearances in general—are deceiving. We came to learn that the old man with the red vest was a government employee, hired to watch cars overnight. Men in red vests were stationed around the city, standing guard over the population of famed American classics and less familiar foreign makes like Lada, made in Russia, and Geely, which is Chinese. Buildings in the city seemed to grow taller as they approached the water, where a great walkable boulevard called the Malecón traces the shore. Like Casa Leticia, many buildings were pitiable on the outside but astonishing on the inside. According to our guidebook, three buildings collapse per day. When their guts spill out, I’m sure they are beautiful.


Our first night we had dinner with a computer programmer named Medardo Rodriguez. I had read about an entrepreneurship club he ran and contacted him before our trip. Medardo met us at the Hotel Nacional, one of the few buildings whose outside is as immaculate as the inside. It sits on a bluff over Havana Bay, outdoor seating arranged around two incongruous bits of decor: cannons from the armory that preceded the hotel on the site and an art installation riffing on bathrooms. A porcelain toilet stood on a tiled and graffitied pedestal. A lifeguard tower had a commode for a chair. Creative reclamation.
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