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In loving memory of Al and Joanne Tisch—


Dad and Mom, Grandpa and Grandma.


It’s because of you that we know what we know,


care like we do, and even attempt to


make a difference. May we do you proud.







INTRODUCTION

you are generation green!




When I was a kid, I didn’t know that we were more environmentally conscious—greener—than my friends’ families. I just thought everybody lived like we did, and there weren’t a whole lot of other people around to tell me otherwise. From age four until I was nine my parents raised me in the woods in northern New Mexico, where we lived on hundreds of acres of raw land. My folks built our house themselves, which was 100 percent solar-powered. (Mom even juiced her laptop from the sun.) We lived “off the grid,” meaning we weren’t connected to the electrical system or public utilities. We didn’t need an alarm clock; we just went to sleep after it got dark and woke up with the sun. It was so far away from everything that friends always got lost trying to find us down the maze of dirt roads. I loved it, even though we had so few of the things most kids take for granted—working toilets, indoor heating, phones, trash pickup, a dishwasher. If we wanted water, we couldn’t just turn on a faucet; we had to catch it from the roof—did you know you can save hundreds of gallons from a single summer afternoon’s storm?—or lug it in five-gallon jugs from a well a quarter of a mile away. Water was so precious we’d even catch the morning dew in our tank.

As a five-year-old I used to help my folks chop up dead wood for heat with a small ax. That was a blast, and I never even got a nick. When my friends visited, Mom would take us on treasure hunts, looking for deer and moose tracks, and arrowheads. That was all great, but I had to use an outhouse for forever, which was a total drag. We had empty jars stored under the kitchen sink that we used for those “late night” emergencies when I didn’t want to go outside in the pitch-dark and walk the thirty feet in the freezing cold to use the outhouse. And without a heater (can you say 22 degrees in the living room at three a.m.?) if I used one of those jars in the middle of the night in the wintertime, by morning the contents were often frozen. Okay, pretty gross, I know. T.M.I.

Living in a forest and being so close to nature changes you. I used to run for hours in the woods with my siblings—ha, really my pack of dogs—so townspeople called me Mowgli the Jungle Boy. Sometimes I’d put newborn puppies into my pockets to keep them warm while I went out walking in the snow. Life in New Mexico taught me so many things. Like how precious our natural resources are. You become a homegrown expert in low-impact living because being even a little wasteful in that environment feels all wrong—like wearing a tuxedo to a hip-hop concert. Some things just don’t go together.

We bought our land from a Native-American medicine man who lived in a small makeshift cabin nearby. We lived next to his tepee and his inepi—an igloo-shaped contraption where he did these amazing sweat lodge ceremonies. The medicine man taught us to “walk lightly” on Mother Earth and ponder the thoughts of plants and rocks, “who had seen so much.” He taught us to think about how everything we do affects future generations—perhaps the most important lesson passed down to him from his elders. It’s easier to learn that lesson when you’re surrounded by grass and brown earth and can literally see your own footprints.

We saw so many different approaches to caring for the earth in rural New Mexico—but also so many contradictions. The medicine man said that he wanted nothing but a can of beans every day and a tepee to live in, and that he dreamed of going totally back to nature—but when he got a gas generator, he always had his TV blaring the news. The consique (tribal spiritual leader) of the Taos Pueblo, “Grampa” Pete Concha, told us he feared for our safety every time we went to “the outworld”—Los Angeles, where Mom and Dad had to go for work (Mom’s a writer and Dad’s an actor). But wasn’t our favorite city also sacred by just being part of the earth? I was confused. When we first moved to New Mexico, the locals didn’t immediately trust our good intentions, calling us “Hollywood” and “Easy Money” and “Indian Wannabes.” We had to work hard to fit in and convince them that we cared about the land and their ways as much as they did. Sometimes it felt like we were living in two worlds.

When I was in fourth grade, we moved back to a suburb of Los Angeles so my dad could be closer to his acting auditions and Mom could do press for her first book. Then I really did have to figure out how to live in two worlds! I remember being psyched about the running water—turning the faucet in the bathroom on and off…how totally easy! It was around that time I quickly figured out that, unlike my dad, I was a city dude and loved living a more comfortable lifestyle. Flush toilets are the shizz! Mom and I are more alike in that way, but we’re so grateful for our years living in the forest, for the seasons we spent living simply in the middle of so much natural beauty. It’s too remote for more than brief visits right now, but that experience stays with you no matter where you go, kind of the way I imagine taking a long safari in Africa would. Or going to the moon.

Each day I find myself playing a balancing act in both of my lives. I love the best of what our modern world provides (like indoor toilets and heaters), but I don’t want to stress out the planet to live my life.

I’m guessing you’re doing that same balancing act. You’re worried about pollution and global warming and running out of resources, but you also love your five pairs of designer jeans and daily custom-built Frappuccinos. I feel ya. And maybe it seems like global warming and other world problems are so big and “out there” that they barely touch you—and it’s not like you’ll ever live on a melting glacier. But really, those problems and their ripple effects are closer than you think.

For instance, do you love going to the beach? If so, have you noticed the litter? Here on the West Coast they’re always closing the beaches because bacteria-laden raw sewage keeps showing up in the water. Ugh, is anything more disgusting? According to the Natural Resources Defense Council, sewage spills and overflows caused 1,301 national beach closing and advisory days in 2006. Another fourteen thousand closing and advisory days were due to unknown sources of pollution. Ugh. On a good day you’re cruising along the shore looking for seashells and you find a ton of plastic bottles instead. It’s not only gross, but it’s bad news, because those plastics don’t biodegrade. They just break down into tinier and tinier pieces until they turn into a kind of toxic dust that the fish eat—and then we eat the fish! Some scientists think there are six times as many of these microplastics in the oceans as plankton, which is one of the most important food supplies to aquatic life.

If you’re not into the beach, maybe you love skiing or snowboarding. You can see signs of the ripple effects there, too. Thanks to rising global temperatures and record droughts, the snowpacks are often weak and unpredictable, and the ski season can end before it even seems to get rolling. Perhaps you have asthma, and pollution is making you wheeze? Or you’re sick of all the rain. Or you aren’t getting enough rain. Or you just want to go play sports without sucking down thick brown air. Maybe you live on the coast and everyone around you is nervous. It makes you wonder if the house you grew up in will be on dry land by the time you have your own kids.

So maybe it’s starting to hit home that all this environmental stuff isn’t really “out there.” It’s right in our own backyards, all around us. It’s hard to believe, but while we were working on this very book, Mom and I had to pack up two cars’ worth of our belongings and our dogs and cat in an hour and flee a raging wildfire at the top of our hill. And then, as we were finishing up the last chapters, Mom got stuck in the middle of a storm with eighty-five-mile-an-hour hurricane winds! It’s as though Mother Nature’s trying to make a statement here—as if to warn us that she needs our cooperation! I’ve been reading about how fires and hurricanes and other extreme weather events are indications that the environment is stressed out, out of balance. Sure seems so. It’s really gotten me thinking even more about what my friends and I can do to lighten our impact.

A lot of people think that teens are too self-involved to care about global issues. Sure, if your dad and mom are fighting or your ex–best friend is going out with your ex or your family cat just had to be put to sleep or you flunked your last math test, okay, you’re going to worry more about that stuff than about a melting glacier thousands of miles away. At least for that day or week or month.

But that doesn’t mean we don’t care. I’m convinced we do. We’re just not sure what to do next. My mom and I have a theory. We think both teens and adults are waiting to be asked to do more. We’re expecting someone in power to ask us to step up, to sacrifice for the greater good. Like the Greatest Generation did during WWII when people rationed everything they used. Back in the 1940s people really appreciated the smallest things and found uses for everything. (My grandma took the burlap from flour sacks and made them into dish towels—can you imagine?) I think teens today are just as willing to do our part; maybe we simply need a little more information and a little more motivation.

So that’s why Mom and I are doing this book; it’s our way of inviting everyone to step up and become our own Greatest Generation: Generation Green. We may not have gotten ourselves into this mess, but let’s face it, our elders are hoping we find the solutions. So let’s do it. Let’s surprise everyone. Do you have anything better to do? Okay, don’t answer that. Video games and texting BFFs don’t count!

This book can help you get started. You’ll be reading about a lot of different ideas here that you may not have heard before. We’re not scientists, but we’re passionate and a bit wacky, and we love to research and write about all the options. We’ll introduce you to teens and several celebrity friends who are doing some really great things for the environment, as well as people we just find very inspiring. We’ll share our favorite tips for greener living, ideas that can help you change your family, your town, or even a law or two. Whether you want to lead your family in green style, or organize group events at your school (hey, not bad on the college applications), or just do a little more to do your part, you’ll find it here. It’s a big world, and there’s a lot to cover!

As you read on, maybe think about the person you might want to become for the rest of your rockin’ and hopefully very long life! Think about what kind of contributions you could make, both large and small—at home and in the world. There are so many tiny, creative steps you can take every day to lessen your impact on the earth. Like wrapping a friend’s present in newspaper comics instead of buying expensive gift wrap that gobbles up resources and energy in order to make it. Or like taking your lunch to school in a cool vintage lunch box you scored on eBay instead of tossing out another paper or plastic baggie. Or holding on to your cell phone a little longer instead of automatically upgrading to the hippest model and relegating your old one to a landfill somewhere (even though we know you’d recycle yours!).

Ask yourself what kind of career could you go into that would fill a valuable need (maybe even make you a hero) and set you up for a great life? If you have no idea, keep reading, because as temperatures skyrocket, water tables drop, sea levels rise, populations expand, and pollution worsens, ingenuity, technologies, and a gazillion job opportunities will emerge that you’d never have thought up in your craziest, most whacked-out imaginative moments. Or maybe you will think of them….

There’ll be some big bumps in the road, no doubt. But the possibilities, too, are endless. Although it can be tempting, I don’t want to go into denial and hide in my room playing Final Fantasy with the best of them. No, I don’t intend to go down so easily. Because I’ve seen with my own eyes how little changes add up to big changes.

Guess I’ve got Mom to thank for that. She’s kind of a maniac about all this stuff; she’s definitely the only mom I know who takes the green water out of the salad spinner every night—from lettuce she grows in our backyard—and waters the houseplants with it. Her mother, my Grams, used to water their yard with recycled laundry water. When it rained, their front lawn would be covered in suds. How embarrassing is that? Sometimes I just have to shake my head. I’ve never seen anyone else in the whole world air-dry old recycled paper towels and use them to pick up dog poop on a walk. I’m not as gung ho as she is, but I’ve adopted some of her cooler habits. I’m working hard on myself to live a greener life, and hopefully I can influence others by my example. If you do that too, how tight would that be? We’ll all watch this thing turn around together.

The important thing is, we’ve got to be patient with ourselves. Don’t pressure yourself. You’ve already got enough stress up in your grill—no doubt. Here’s the thing: You’re used to school, where there aren’t a lot of do-overs unless your parents write you a major note. You blow a test or bomb a paper, and you don’t always get a second chance. Same with striking out in the big game. But this isn’t the SATs or the baseball championships—no one’s keeping score. In the real world, there are a lot of second chances. And here’s the thing about being green: It’s never all or nothing. Every day you can start again, make other choices—better ones. If you have to buy a bottle of water because you forgot your “eco” version from home, just reuse the plastic bottle a few times and recycle it when you’re done. Every little thing you do matters. Your goal is to make small changes you can stick with, not to go bat-guano crazy trying to do everything green and then burn out in a week.

I think that’s why Mom doesn’t get mad when I space out and forget to unplug my cell phone charger, or drive a mile somewhere instead of taking my bike, or toss clean clothes into the hamper because I didn’t feel like hanging them up and they got dirty on the floor. She gets that sometimes it takes a while for a new green habit to sink in, and that we just need to keep trying and we’ll get there.

And she’s taught me not to be a “green bore” either—lecturing my friends about how they shouldn’t do something. I did that once with my buds when they littered out the car window one day and I was so mad we nearly got into a fistfight! It took us two very tense days to get over it. Just walk your talk. Your buddies will come around. Mine have.

One day at a time. Just do what you can, and that’s cool. It gets easier as you go. If we’re all doing little things, day in and day out it will really add up, even if we’re not perfect. It’s all good.

Mom and I hope this book will inspire you to do what we’re doing: to try our best to see the world with new eyes. Green eyes. So, take the stories, tips, suggestions, facts, and ideas laid out here and let them sink in and reframe your vision, like colored contact lenses. And visit our website, www.generationgreenthebook.com, often for new, updated, fun information on what teens like you are doing to green up their lives. And write to us and let us know how it’s going—what cool ideas you come up with. Maybe we’ll profile you on our site, or include a story about you in our next book!

Green out!


TOSH SIVERTSEN

Los Angeles, California


18 years old









CHAPTER ONE

GREEN MACHINE




Let’s face it, when we turn on the tap, we want to get clean water every time, not something that looks like a cross between green tea yogurt and coffee sludge. When we flick the switch, we want power for our lights, video games, and TVs. When we turn the key in the ignition, we expect the car to roar to life. We’re locked into so many systems to live our busy lives. It’s like we live in a big machine made up of a zillion parts, and they all have to work together or the machine will break down or, worse yet, grind to a complete halt. We depend on our green machine, the environment, for so much more than the conveniences we take for granted; we don’t seem to truly appreciate that our earth’s health and our own health are completely connected. When the earth gets sick, we get sick too.

Unfortunately, there’s a lot of evidence that our green machine is breaking down and that the earth is getting sicker. Each year seems to bring on more dramatic natural events—surpassing all previous records. A heat wave in Europe in the summer of 2003 killed thirty-five thousand people. The December 26, 2004, tsunami in the Indian Ocean killed more than three hundred thousand people. Hurricane Katrina was seven times more destructive than any other natural storm in our history, and killed more than eighteen hundred people. The Southern California wildfires of October 2007 forced hundreds of thousands of people to flee their homes—making it the largest evacuation in California history.

The planet seems to be running a fever, too. The year 2005 was the warmest year in recorded history—until 2006, which became the warmest year on record—until 2007, which quickly surpassed 2006 as of April, and then continued throughout December as the warmest year on record.

Maybe you’re thinking, Hey, that’s okay. I like warm weather, so what’s the problem? Those higher temperatures are causing animal and plant extinctions; failed crops; lower water tables; drying wells, creeks, and rivers; disappearing lakes; a decrease in snowpack and glaciers worldwide; and longer, scarier fire seasons.

It’s a big world, but we’re using it up. Georgia had such a severe water shortage in the fall of 2007 that the governor led a prayer vigil for rain. (Our Native-American friends weren’t at all surprised when the state got rain the next day.) In fact, water shortages are an international crisis. We’re destroying our rain forests so quickly that if we don’t do something fast, by 2030 there will be only 10 percent of them left. Even the skies over our heads are disappearing with the depletion of the ozone layer. What’s the deal here?

With all the evidence that our green machine is breaking down, is it too late to fix it? It’s easy to think that all our global problems are so big that there’s no solution, so why even bother to do anything? We’ll tell you why: because people are identifying what’s causing the problems, they are finding solutions, the solutions are working, and individuals like you do make a difference.

The key here is that we all need to think big—be part of a large national or international effort—and think small—act more thoughtfully and locally as individual teens. One person can and does make a difference—but think of how much more powerful and effective we’ll be when we pull together! It all starts with understanding how, why, and where the green machine is breaking down.

This chapter will give you the basic lowdown on some of the most important issues affecting our planet, followed by a sampling of the kinds of innovative solutions people are employing to fix these problems. We think that if you have the inside scoop on what’s going wrong and what it’ll take to turn it around, you’ll be more pumped about trying some of the suggestions to come. If you want to delve even deeper into any of these topics, we’ve listed some of our favorite books in the Resources section at the back of this book.

climate change

The biggest evidence that our green machine is breaking down is the dramatic way our climate has changed over the last few decades. The most ominous change, of course, is global warming, which has contributed to every one of the catastrophic problems we’ve already mentioned. In fact, some scientists think the term “global warming” sounds too pleasant and recommend we use a new term, “climate disruption,” so people really understand how chaotic the problem is. Laurie David, who produced Al Gore’s groundbreaking Oscar-winning documentary, An Inconvenient Truth, calls global warming “the mother of all issues,” and that makes sense because if Mama Earth ain’t happy, no one’s happy. Since this is the big fajita, we’re going to spend more of our time on this one.

Global warming refers to the fact that worldwide temperatures are rising, both on land and sea, and are expected to continue to go up over time—even if we completely stop contributing to the problem this very minute.

Why is this happening? Because a normal process has gone out of whack. Normal heating of the earth results when the sun’s rays hit our planet, warming the land, vegetation, and oceans. The heat then radiates back toward outer space. So-called greenhouse gases (made up largely of carbon dioxide and methane) in our atmosphere act like a blanket to trap the warm air from escaping into the great beyond. This blanket is what makes our planet so special. Ahhhh. Like flowers in a greenhouse, we’re protected and live a mostly cozy existence. Without this protective layer, we’d freeze.

This atmosphere of ours allows our global temperatures to remain “just right”—what scientists call the Goldilocks Principle—unlike any other place we know of in the universe. Venus has a massive blanket trapping its heat, contributing to its hellishly hot 900 degree temperature. Mars, at the other end of the spectrum, has a very thin blanket, making it an unbearably cold-220 degrees. Earth is the only planet so far in all of the known universes with this fragile range of temperatures that fosters life for many millions of species. Our perfect blanket is all we’ve got between the harsh reality of space and us.

Most scientists believe that we’re accelerating the process of global warming because, for example, we’re burning more and more fossil fuels (oil, gas, and coal) and wood, producing more greenhouse gases such as carbon dioxide, and therefore trapping more and more heat in our atmosphere. Increased global warming means that our protective blanket is becoming stifling, and if the process continues, the situation will be a nightmare. Living on Earth will feel like being forced to stay under the heaviest down comforter while wearing flannel pajamas and wool socks on the hottest summer night.

All that extra heat is melting the glaciers and ice caps, which hold the majority of frozen freshwater on the planet. Scientists conservatively estimate that because of global warming the sea level could rise anywhere from eight to thirty-eight inches by the next century. While that may not sound like a huge difference, in fact, more than one hundred million people live within a yard or so of sea level, which means that all those people could lose their homes. Imagine all the homes and businesses located along the twelve thousand miles of coastline in America—flooded!




Ten percent of all the world’s land is covered with glacial ice. According to the National Snow and Ice Data Center (NSIDC), if every glacier in the world melted today (which some say could also happen within this century, depending on what we do or don’t do), the oceans would rise about two hundred thirty feet!





Global warming affects another protective element over our heads: the ozone layer. This very thin layer, located primarily in the earth’s stratosphere, absorbs almost all the harmful ultraviolet rays from the sun. The greater the global warming, the cooler the stratosphere becomes, which may be related to even greater destruction of the ozone layer. Wait. How can global warming cool the stratosphere? Because greenhouse gases trap heat from the planet that would naturally rise, warming the troposphere and cooling the stratosphere, according to climatologist Ben Santer of Lawrence Livermore National Laboratory, part of the U.S. Department of Energy. Scientists know that the destruction was accelerated by the release of certain man-made substances such as chlorofluorocarbons (CFCs), found in some aerosols, industrial cleaners, and the Freon used in refrigeration, which we’ll discuss below. The depletion of the ozone formed holes around the north and south poles. The result? More ultraviolet rays reach the earth, which means more humans suffer from sunburn and skin cancer—further proof of the connection between our health and the earth’s.

Global warming doesn’t affect only the temperature of our planet; it affects the storms all around the world, turning them more violent. Globally the number of hurricanes has dropped since the 1990s, but the number of Category 4 and 5 hurricanes has nearly doubled over the past thirty-five years (averaging eighteen per year since 1990). New climate models out of NASA in 2007 show that the most violent and severe storms and tornadoes may become more common as our climate warms. So, what can we do?

Thinking Big

Some believe there are compelling arguments for both man-made and natural causes, but regardless of who or what is to blame, climate change is a major problem, affecting every single one of us. The most heartening news is that as a country and as a world we’re finally getting it. Did you see the Live Earth concert? Two billion people watched that global concert event held on every continent! Ever hear the expression “Think globally, act locally”? That’s exactly what a lot of governments are doing. All around the world people are banding together in international coalitions to study, report on, and combat the effects of global warming—and then people are taking action in their own backyards.

For example, the Intergovernmental Panel on Climate Change, or IPCC, is a coalition of experts who review the work of scientists researching global climate change (measuring the melting of glaciers, creating computer models projecting rising water levels, tracking the increased number of highly destructive storms, etc.). For the IPCC’s most recent paper on the state of global warming, people from more than one hundred thirty countries, including more than twenty-five hundred expert reviewers and thirteen hundred authors, contributed. The IPCC shared the 2007 Nobel Peace Prize with Al Gore for their work on raising awareness of this threat.

There have been many other international efforts to find solutions. In 1997, the United Nations introduced the Kyoto Protocol with the objective that countries would work together to reduce greenhouse gases. Under the agreement, countries have to either commit to reducing these gas levels or do emissions trading to, in effect, pay for going above agreed-upon limits. As of June 2007, one hundred seventy parties had signed on to the Kyoto Protocol. (Sadly, the United States hasn’t signed on.) Although the protocol involves commitments between 2008 and 2012, many countries began taking steps to reduce their emissions ahead of schedule.

These kinds of action-oriented international coalitions have worked before. For example, in 1987, before Tosh was even born, the Montreal Protocol was proposed as an international treaty designed to reduce depletion of the ozone layer. Eventually more than 191 nations signed on, pledging to reduce the use of substances such as chlorofluorocarbons. Jackpot! The depletion of the ozone layer has slowed down significantly in the last ten years—and most believe it’s because so many countries successfully reduced their use of CFCs. The Montreal Protocol has been called one of the most successful international programs to date—and it shows what we can do when we put our heads together.

It’s clear: Together, we’re better. Here’s another example: Under the guidance of the William J. Clinton Foundation, sixteen cities—Bangkok, Berlin, Chicago, Houston, Johannesburg, Karachi, London, Melbourne, Mexico City, Mumbai, New York, Rome, São Paulo, Seoul, Tokyo, and Toronto—have partnered with five major banks and dozens of companies and organizations to invest in ways to cut back on energy use in cities and to minimize greenhouse gas emissions. This Clinton Climate Initiative is making office buildings greener, ensure new construction causes fewer emissions, work with large companies to make energy-efficient products more affordable for consumers, and more.

There are hundreds, if not thousands, of international efforts to address global warming—and many reasons to feel hopeful that we’ll be able to solve this problem.

Thinking Small

You have the power to make a difference with every choice you make, and that starts with the food you put into your mouth. As we’ll discuss in the next chapter, lessening your intake of animal products could be your most important contribution. A United Nations report reveals that the world’s rapidly growing herds of cattle (to feed expanding human populations) are the greatest threat to our climate, forests, and wildlife. In fact, livestock production takes up a whopping 30 percent of the land surface of the globe, and 70 percent of our increasingly precious agricultural land. Yikes. Veggie burgers, anyone?

While you’re pondering that one, take a few moments to figure what your carbon footprint is—the amount of greenhouse gases you’re personally cranking out into the atmosphere—so you know the impact your actions have on the earth. There are many ways to do this; we calculated ours in a few minutes through the Environmental Protection Agency at www.epa.gov/climatechange/emissions/ind_calculator.html. This website page asks you to plug in information about the temperature of your home, how far your family drives every week, whether you use energy-efficient appliances, and so on.

Next, you can move toward being carbon neutral. This means doing what you can to neutralize your use of the fossil fuels that pump all those harmful greenhouse gases into the atmosphere; the chapters ahead will give you dozens of suggestions that can help. But we live in a world where sometimes you’ve got to boot up your computer, order a burrito, or drive a car. So what can you do then? Your family might want to consider purchasing carbon offsets, alternative energy credits to offset your usage. For example, if a family of four decides to fly coast to coast, you can buy carbon offset credits that neutralize the effects of the greenhouse gases and energy expended for that flight. It’s like you’re subtracting what you put out into the atmosphere by purchasing credits for emission reduction gained elsewhere. Think of it like this: You’re earning extra credit when you support wind farms, solar installations, or energy efficiency projects somewhere in the world. (It’s not really “extra,” because you can’t erase your impact altogether, but it’s more “extra” than not doing it. If the earth were your science teacher, we bet you’d earn a higher grade!) Go to www.fightglobalwarming.com to check out the carbon offset websites Environmental Defense recommends.

We can’t resist telling you about one man’s efforts to change the world, because it’s such an inspiring example for us all. With all the focus on how to put less carbon dioxide into the atmosphere, we’re fascinated by Richard Branson’s interest in finding out how to remove the carbon dioxide that’s already there. This British entrepreneur, the genius behind Virgin Records and Virgin airlines, has offered a $25 million prize to anyone who can combat global warming by coming up with a way to remove at least a billion tons of carbon dioxide from the atmosphere every year. Branson has roped in former Vice President Al Gore to be one of the judges for this Virgin Earth Challenge, which has leaders and innovators in the field scurrying to win the prize. One idea is to have a type of giant air filter perched on every building. Yup. Sounds good to us!

It may be years before scientists claim this prize. Maybe you’ll be on the team of inventors! Sounds better than sitting around waiting to win the lottery, right?

dwindling fossil fuel reserves

Gas prices are headline news—even if you’re not driving yet. It’s hard to miss the news stories on the price of a gallon. Gas prices are soaring in part because all fossil fuels—including gasoline, oil, petroleum, and coal—are nonrenewable resources. It took the earth millions and millions of years to make them, but in barely a hundred and fifty years we’ve managed to burn through our reserves so quickly that we’re in danger of running out altogether. We’re facing hard choices if we keep relying on fossil fuels: greater dependence on foreign countries, where so many oil reserves lie, or the need to drill into protected land in the United States to get more oil, or dig up more coal, with all the risks that mining entails.

It’s not just the gas for our cars and the oil to heat our homes we’re worried about. Most of us can’t go for long without eating or using a product that is somehow tied to the fossil fuel industry. Food, toiletries, toys, computers, homes—just about everything you can think of is derived from or stored in products made from the petroleum we get from oil—and of course we use it to power the trucks, ships, and planes that bring everything to us.

Our dwindling oil reserves offer perhaps the best example of how when one part of the green machine breaks down, it can stress the rest of the machine. Let’s say we decide we don’t want to use any more oil, so we’ll just dig up more coal for energy. Now we’ve got to drill down deeper into coal mines, putting miners at risk. Or if that coal lies beneath a mountain, as it often does, we’ll have to blow up the mountain and all the forests around it to get at that coal. And burning coal creates its own mess of pollutants, particularly greenhouse gases. China and India are building hundreds of coal plants because coal there is so plentiful and therefore cheap—but some scientists say that the increased carbon dioxide production from that coal will cancel out any benefits from the Kyoto agreement.

So how do we deal with the dwindling supplies of gas and oil and other fossil fuels without making global warming worse?

Thinking Big

Who says cars have to run on gas? They don’t! As we’ll talk about more in the “Green Wheels” chapter, there are cars powered by ethanol, hydrogen, electricity, or biodiesel—to name just a few alternatives—zipping along our highways right now. The race is on to find the best energy alternatives to fossil fuels, not only for running our cars, but for powering the rest of our lives as well.

Scientists all over the world are pouring their efforts into testing renewable energy sources—something the earth happily makes more of. For more and more countries the answer to improvements in electricity really is blowing in the wind—those cool three-bladed wind turbines are producing almost seventy-four billion watts’ worth of electricity! Germany leads the world in wind power, but the United States installed 2,434 megawatts (at a cost of 4 billion dollars) in 2006, moving up to second place by 2007, with Spain coming in third.

Sunlight is another answer to our dwindling supply of fossil fuels. Did you know that the sunlight hitting the earth in sixty seconds has enough power to supply the entire planet with its energy needs for one year? The goal of the Solar America Initiative (a U.S. Department of Energy program) is to turn more of that light into usable energy. The technology for harnessing solar power through panels has been around for a while—you’ve probably seen those blue contraptions on roofs for years. But there’s a new effort to convert more of that energy into electricity by using photovoltaic cells (using semiconductors to convert sunlight into electricity), by concentrating solar power (collecting sunlight to power generators), and by using solar light (channeling the sun’s rays into fiberoptic light).

Thousands of people are working on innovations such as these (maybe you will too one day?), and the goal of the Solar America Initiative is to have solar energy competitive with every other source of electricity by 2015. Holla!

Thinking Small

Maybe Mom and Dad won’t go for buying a hybrid car. That doesn’t mean you can’t do your part right now by becoming less dependent on fossil fuels. You can get a solar charger for your cell phone, MP3 player, or computer. Or start driving less and walking or biking more. Or carpooling instead of riding solo. The idea is to consume less. In the end sometimes the greenest choice isn’t what you do; it’s what you don’t do. Your decision to not get into the car, to not drive to the mall, to not buy another whatever is as powerful a demonstration of your commitment to reducing your reliance on fossil fuels as installing that solar panel on the garage.

worldwide water shortages

Consider this: All of the water presently in the world is the exact same water that was here millions of years ago! Our planet is so perfectly protected and recycles its water so efficiently that it stays within the system rather than drifting out into space. When you brush your teeth tonight, you could be using molecules of water a dinosaur literally bathed in!

Where it gets tricky, though, is that nearly all of the water on earth isn’t fit for human consumption. Not even dinosaurs could stomach it. Most of the water on the planet—97 percent of it—is in the oceans: too salty to drink unless we treat it.

Since most of the world’s water is saline—great for contact lenses, bad for people—that leaves only 3 percent in freshwater form. Of that, most of it—about 69 percent—is frozen in glaciers and ice caps, primarily in Antarctica and Greenland. People often think the rest is in rivers and lakes. True, that’s where most of the water you use comes from (for example, the Colorado River supplies 60 percent of the water for Southern California), but it’s only a very small percentage of the world’s freshwater, about 0.3 percent. And lakes are vanishing—thousands around the world have already disappeared or are nearly gone. Three countries—Chad, Niger, and Nigeria—depend on water from Lake Chad in Africa. This once-huge lake was at 5 percent of its capacity at the end of 2007, with more and more mouths desperate for what was left. All over the world, river and stream water is being diverted for the irrigation of crops to feed increasing populations (more than 90 percent of the growth of the human population has occurred in recent decades). That redistribution of water is further shrinking lakes already burdened by drought and higher temperatures.

So where does most of our freshwater come from? It’s found deep underground as groundwater after rain, snow, and melting ice have percolated down. To get the water from these aquifers means we’ve got to pump it up from far below the earth’s surface, which takes a lot of oil. And the job gets harder every day because more than half of the world’s population live in places where the water tables—the portion of ground beneath the earth that is saturated with water—are getting lower. Drought and overpopulation are major culprits. Drought is a growing worldwide problem—and it’s in our backyard, too. By May of 2007, 24 percent of the continental United States reported severe to extreme drought. If there’s no rain, it makes sense that nothing’s replenishing the aquifers.

If our numbers keep growing at the same rate, there will be 7.5 billion people on Earth by 2020 and 9 billion people by 2050. All those people mean that we’ve got to pump more water out of the ground, which just lowers the water tables even more. And not all aquifers can be replenished; if we pump too much, the wells can go dry—which is happening now, even in the United States. Thousands of farms in Texas, Oklahoma, and Kansas have simply run out of water, which has had a huge effect on the grain harvest. Some scientists say that by 2025 two-thirds of humans won’t have safe water to drink or wash with. That’s major. We’ve got one thirsty green machine.

Thinking Big

We wish we could report more progress in the efforts to fight the growing problem of water shortages. True, countries across the globe are building desalination plants, which filter out the salt from ocean water so it becomes drinkable. However, these plants are expensive to build and operate, and of course they’ve got to spend loads of energy to carry the purified water over long distances. They also leave behind massive salt deposits, which are tricky to dispose of because we don’t want the salt to trickle back into groundwater or, if left in the oceans, to risk harming marine life. It seems that just as people argued for a long time over whether global warming was a real threat and something we needed to take immediate action on, the world has been slow to recognize that we’ve got to get serious about saving our water supply. Probably the best news to report is that internationally, concerned groups such as the World Health Organization and the United Nations are working hard to bring our attention to the immediacy of the problem so we understand that the water shortage is everyone’s concern.

Thinking Small

Once you’re aware of the growing scarcity of our most precious resource, it’s easy to spot all the ways we just let water run down the drain. Tosh grew up watching his parents catch rainwater off the roof in huge underground cisterns, which was then used in the garden. More recently his father installed inexpensive filters so that rainwater could be used in showers, in toilets, and for dish washing. If, like Tosh, you want to collect rainwater for your garden, all you have to do to start is buy a plastic trash can to place under your rain gutter.

You can also look at the way you drink water. Obviously, you’ll want to think about wasting less of it. But also make the connection between two different parts of the green machine: the water you drink and the energy it took to bring it to your door. You probably don’t remember it, but ten years ago we weren’t all running around clutching disposable water bottles or stashing cases of them in our homes. Empty plastic bottles weren’t spilling out of the trash cans at your school, or piling up around the track or football field. Grocery store aisles weren’t stacked to the ceilings with different brands of water, with advertisers working hard to convince us the water from our own taps wasn’t good enough. Stop and think about how much energy it took to pump that water out of the ground, to manufacture the bottles to contain it, and then to ship it—sometimes halfway around the world. If the water in your home doesn’t taste good or you worry about contaminants, there are plenty of ways to filter it inexpensively. You can very affordably mount a filter right on your faucet or under the sink. (Our friend has a faucet filter that provides the same amount of water as if she’d bought seven hundred fifty plastic bottles, at only ten cents per gallon!) If you need to carry water with you, invest in a reusable water bottle. And if you’re going to buy bottled water, check the packaging and choose the bottle made with the least plastic—some weigh 30 to 40 percent less. Read the label and go for the brand that’s made the closest to where you live—that means it took less petroleum to ship it to your store.

losing our topsoil and trees

The top few inches of soil all over the earth are called topsoil. This thin layer took millions of years to accumulate. Trees and plants grow in it, and these, in turn, keep the soil from blowing away. When the vegetation that holds everything in place disappears—because of overgrazing of cattle, overfarming, drought, or fire—the land becomes incredibly vulnerable, especially to mud slides after heavy rains.

Remember The Grapes of Wrath? Those migrant Okies were farmers and crop-pickers driven West when overgrazing, overfarming, and drought destroyed the topsoil. Farms turned into acres upon acres of dust overnight. You’ve seen pictures of the 1930s Dust Bowl on the Great Plains in your textbooks. Remember the massive black clouds overtaking cars, people, and whole farms? Similar volatile dust storms are occurring today and can be seen in satellite images over China and Africa.

Deforestation—the deliberate cutting down of trees to be used as lumber for buildings, pulp for paper, or fuel for burning—is another related international crisis. You’ve probably heard about how the tropical rain forests, which are home to an astonishingly high percentage of plant and animal species, are rapidly disappearing. But until the space age gave us satellite imagery in the 1960s, we had no idea how fast the rain forests were being destroyed. Until then, scientists relied on photos taken from weather balloons and airplanes to monitor earth changes, but satellite tracking convinced many experts that between 1960 and 1990, humans had destroyed a third of the planet’s rain forests—along with more plants and animals than you can imagine. Some satellites, like Landsat and SAR, have a 92 percent accuracy rate, and as scientists studied that data, they realized that the rain forest was vanishing twice as fast as they’d thought, with 25 percent more carbon dioxide being released. At this rate there’ll be no more rain forests by 2090. In developing countries in South America, Asia, and Africa, the loss of forests to clear-cutting and burning is dramatic. Since 1990 we’ve lost about thirteen million hectares a year, or an area the size of Kansas. And we have the same problem close to home too. In the United States researchers are guessing that we’ll lose another twenty-three million acres of forestland by 2050. Again, one part of the green machine’s breaking down grinds another part to a halt: Cutting down the forests, which produce oxygen and consume carbon dioxide, not only leaves more carbon dioxide in the air, but also depletes water from the soil and inhibits the amount of water that can replenish aquifers or add moisture to the atmosphere.




You’ve heard of the great Mayan civilization, but do you know why they disappeared? It’s now believed that these advanced farmers may have contributed to their own demise by deforesting their lands too quickly, eroding the soil, and creating a fatal food shortage—a lesson our own civilization might do well to heed!





Thinking Big

Can this process be stopped? Hey, we did it before. In 1935, FDR began the Soil Conservation Service, which helped restore ecological balance by, among other things, planting millions of trees to reduce the dust by 60 percent. More recently, according to UNICEF, we’re doing enough replanting, reforesting, and landscape restoration worldwide to reduce the twenty-three million acre net loss to 7.3 million acres per year (or the size of Panama, which is an improvement). Further from home, Dr. Wangari Maathai, the first African woman to receive the Nobel Peace Prize for what the Nobel Committee called her “contribution to sustainable development, democracy, and peace,” founded the Green Belt Movement in 2004, which has been responsible for planting more than thirty million trees in Kenya to help restore topsoil. No wonder they call her the “Tree Mother of Africa”!

South Korea deserves a high five for cluing in to the growing problem of deforestation in that country forty-five years ago, when at the end of the Korean War people realized that almost all the trees had been cut down and burned for fuel. President Park Chung Hee launched a huge reforestation project, mobilizing villages to join together as cooperatives. The result? Nothing short of astonishing! Hundreds of thousands of South Koreans went out, dug trenches, and planted trees. Today more than 65 percent of South Korea is covered in lush green forests again!

Thinking Small

There’s a lot you can do on a small scale, such as plant trees or contribute to charities that do the planting for you. Linda has a friend who rescues the plants and trees dug up by construction workers that are destined to be thrown away; she then plants them in her own yard or finds new homes for them. A lot of youth group members gain community service credits by planting local gardens. If your community doesn’t have a Christmas tree recycling program, perhaps you could look into starting one. On the home front, you can also press your internal pause button before you press the print button. Do you really need to print out that copy? And can you recycle the paper before it even hits the bin? Use the back of sheets for future printing or for scratch paper, for example.




HEMP IS HIP!

Currently nine hundred million trees annually die for paper in the United States. Industrial hemp is now in food, clothing, and beauty products galore, but did you know that one hundred thirty years ago most of the world’s paper came from hemp? Incredibly fast growing, drought-tolerant, and able to thrive in almost any soil, it was good enough for the first two drafts of the Declaration of Independence. Maybe it’s time to rethink lifting our legal obstacles to growing it here?





desertification

Imagine living on a rural farm near a desert and watching your land and home becoming covered by sand. That desertification is an all-too real experience for hundreds of thousands of people who’ve watched their entire villages overrun by encroaching deserts in places such as China and Africa. In fact, the Gobi Desert is expanding by nine hundred fifty square miles per year and is now only one hundred fifty miles from Beijing, a city of fifteen million. Desertification happens because people have cut down too many trees (which held water in the soil) and have overgrazed cattle, and because drought has killed off too much vegetation.

Desertification is affecting almost every continent. Ghana and Nigeria struggle with the problem. Afghanistan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan are threatened by encroaching deserts. Madagascar has already lost about 10 percent of its land to desert. Mexico and Brazil are also under threat. This problem even affects the United States: Overgrazing has caused sand dunes to form near Freeport, Maine, in the Rio Puerco Basin of New Mexico, and elsewhere in the Southwest.

Desertification doesn’t merely threaten the production of crops for humans and livestock; the Sahelian drought and desertification that began four decades ago in Africa was responsible for the deaths of up to a quarter of a million people and the loss of agriculture in five countries. Desertification also jeopardizes biodiversity by destroying fragile ecosystems. Looming sand dunes are as vulnerable to destructive avalanches as snow dunes are.

Thinking Big

But people are thinking outside of the sandbox. For example, scientists from the Chinese government’s Ministry of Forestry have started building the Great Green Wall of China—twenty-eight thousand miles of forest designed to halt the advance of the desert. By 2010, they hope to have planted more than nine million acres of trees and low-lying support vegetation. In the Middle East, farmers are building sand fences to stabilize sand dunes the way Americans use snow fences to keep snow from piling up in huge drifts.

Thinking Small

In addition to donating to organizations that help in the restoration effort by providing tree seedlings and instructions for their planting and care, you might want to pledge money to organizations that provide people with solar ovens. A lot of deforestation happens when native people cut down wood for heating homes and for cooking food. Solar ovens give them the chance to use a more readily available resource, which allows the local vegetation to regrow and hold off the advancement of the desert.

the collapse of ocean ecosystems

The oceans of the world may have different names—the Pacific, Atlantic, Indian, Arctic, and Southern—but a quick peek at a map reveals that they’re all connected. There’s just one massive body of water flowing around different landmasses that were once connected as well. Our point? If you dump something in one ocean, it affects the others. So when you hear that cruise ships, for example, are allowed to release treated sewage while at sea (for a large vessel, that could be upward of thirty thousand gallons of human waste a day), and then you stop to think about the billions of people who live near the world’s oceans (and pollute that water through public waste streams), you can see how we’re literally turning our seas into sewers. (If you read Carl Hiaasen’s Flush, you might remember that Noah’s dad was so angry at the local casino boat for dumping raw sewage that he sank it—not a solution we’d recommend for you!)

In Linda’s environmental engineering course at the University of Southern California years ago, her textbook warned that the world’s oceans could be dead within fifty years. Many scientists believe we’re right on course, if not ahead of schedule. More of our world’s oceans are developing dead zones—areas where there’s virtually no dissolved oxygen in the water, meaning that fish, zooplankton, crabs, shrimp, and any other life forms can’t survive—which also threatens those of us who depend on them for sustenance. These dead zones are mostly in Europe and on the East Coast of the United States and range from less than a mile to forty-five thousand square miles. The UN Environment Programme (UNEP) says that the number of these dead zones may have increased by a third in just two years—to around two hundred. What’s causing them? Pollution from human and animal waste, the burning of fossil fuels, and the dumping of and runoff from fertilizers, which deprive the water of oxygen and create large spreading masses, or blooms, of small plants called phytoplankton. These blooms are growing out of control and depleting the water of even more oxygen.

Huge waste dumps of plastic are also leading to the destruction of ocean ecosystems. Plastics dumped into the ocean become feeding grounds for fish, which swallow them and choke or strangle to death. Fish populations are also threatened by overfishing; 90 percent of the big fish—including several species of tuna, marlin, swordfish, and shark—are now gone, with other species teetering on the brink. To a certain extent we’re victims of our own success; the technology for catching greater numbers of fish has improved so rapidly that we’re scooping up larger catches than ever, which doesn’t give the remaining fish enough time to repopulate. According to the Food and Agriculture Organization of the United Nations, fully 75 percent of all fish have been overfished or depleted.

What few people understand is that the oxygen we breathe comes more from the ocean than from the world’s forests—as much as 70 to 80 percent! (Most of it comes from the atmosphere or is produced by phytoplankton.) There’s no way to underscore the importance of cleaning up our oceans and helping fish populations rebound.

Thinking Big

Since our oceans are connected and affect every continent on Earth, doesn’t it make sense that we should get connected too to protect them? International organizations such as the Western and Central Pacific Fisheries Commission are imposing quotas and moratoriums on catching fish vulnerable to extinction, in the hope that these populations can recover. Following the example of Point Lobos State Reserve, a seven-hundred-fifty-acre marine reserve off the coast of Southern California, governments are looking to establish protective marine parks the same way we’ve sheltered our land with parks and wilderness reserves. In the United States, organizations such as the Natural Resources Defense Council are urging the government to tighten up regulations on sewage dumping, control development that can threaten fragile ecosystems, and prevent farms and factories from putting more pollution into coastal waters. And speaking of connection, every step we take to control global warming helps damp down the phytoplankton blooms that starve our oceans of oxygen.

Thinking Small

Go to www.foodandwaterwatch.org and download their online Smart Seafood Guide to find out which fish are safe to eat without doing too much harm to remaining populations. If you live within a short driving distance to an ocean, river, stream, or lake, organize a school field trip and launch a Clean Up the Water trash collection day at your school. Of course you can also hold a school fund-raiser for your favorite ocean charity and help them do the work by funding their efforts. And you might want to think about convincing your parents to treat your lawn organically instead of using the commonly used nitrogen-rich fertilizer that’s a big source of the dead-zone problem.

electropollution

One hundred years ago much less electricity was in the air. Now our green machine is getting zapped more or less constantly. Think about all the relatively recent inventions you use every day that require electricity—your phone, iPod, TV, hair straightener, computer, stereo, lights, microwave, and other appliances. All that electricity flying around the air generates electromagnetic fields, or EMFs. The EMFs are especially strong near transformers, power lines, cell phone towers, and other locations that create or rout electricity. Scientists have been studying the safety of EMFs for years. There have been some worrying reports that high levels of EMFs might be responsible for causing certain types of cancers. Some teens and their parents are wondering if that might pose a health concern, considering all the hours we’re pressing those cell phones to our ears or running around with them in our pockets. Other studies say we don’t have enough evidence to make the link. What most scientists agree on is that, given the growth of EMFs, we need to do a lot more research so we can be sure that electropollution isn’t jeopardizing our health.
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