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THE
EVERYTHING®
Green Living BOOK

Dear Reader,

I've been interested in the environment ever since I was a teen growing up on the west coast of Florida. While other girls my age read fashion monthlies, I kept my nose in nature magazines. Learning about the environment made me feel grounded and connected to a part of everything.

We're all interconnected with each other and the environment. But as we watch troubling environmental news make the headlines, it can be overwhelming. Please don't be dismayed or disheartened with the news. Each of us may only be one living creature, but together we can make a difference. Remember the story of Swimmy? When the little fish swam separately, they were gobbled up by the big fish, but when they all swam together, they were invincible.

We are each stewards in our own right, taking care of the earth. Our roles may be minor, but we're all part of the big show and this planet we call home. Sometimes it's hard to get a basic understanding of all the different issues. I hope this book gives you that, an introduction, some insight, and an idea about where we all fit in the big picture today.

Here's to a greener life,


Diane Gow McDilda
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Foreword

For more than a century, conservationists have spent time striving to save the world. They have written letters, marched, protested, and even celebrated in pursuit of that cause. For twenty years, I've worked for The Nature Conservancy, whose mission is to preserve the world's plants, animals, and natural communities. We save great places to protect nature and preserve life. Yet after all the acres saved, species protected, laws passed, and regulations enacted, something more is needed to save our planet. In short, people need to have a conservation ethic: to care about the environment and know what they can do about it. That is why this book, The Everything® Green Living Book, is so important; it helps instill that conservation ethic and shows us how to live accordingly.

The expression “Think globally, act locally” describes an effective approach to conservation, but it could be improved to include individual actions people can take to live more lightly on the earth. To me, acting locally to preserve the environment means neighborhood cleanup projects, recycling activities, and community gardens. In this book, Diane McDilda guides people to the next step of making their personal lives more environmentally friendly. She describes everyday actions that each individual can take to preserve our planet and its amazing natural resources. Thus, a new expression might be to “dream globally, join in locally, act personally” because it conveys the idea that people need to visualize a greener world, participate in community improvement activities, and make their own lives compatible with a healthy environment.

The timing is just right for The Everything® Green Living Book. People are starting to realize that caring about the environment is not just a once-per-year activity on Earth Day; nor is it a “mom and apple pie” idealism that is quickly forgotten when they make choices about consumer products, home improvements, transportation, and political candidates. Caring for the environment needs to be an integral part of everyday life.

In recent years I have questioned Earth Day and our schools' environmental education because after almost forty Earth Days and millions of students becoming adults, we should have more to show for it. Sure, the air and water are cleaner, yet the earth is warming, resources are being depleted, species face extinction, and in politics and business, the environment consistently comes after other concerns. But, as people are becoming more aware of global warming and its human causes, they want to do things in their own lives to address the problem. They are beginning to realize that a new and widely held conservation ethic will move us to the next phase of saving our planet.

When my son was in kindergarten, the teacher taught him about choices: a bad choice brings trouble and a good choice earns rewards. The Everything® Green Living Book is a book about choices. Make bad choices, and we will all suffer and possibly not survive. Make good choices, and this beautiful world, full of bountiful life and amazing possibilities, will be hospitable for humans and our fellow travelers for thousands of years to come. Let's make good choices.


Christopher J. Maron
 Champlain Valley Program Director
 The Nature Conservancy — Adirondack, New York Chapter









Top 10 “Green” Things You Will Know after Reading This Book


	
Putting up solar panels or even a windmill can provide enough power to supply your home, and you can sell the extra electricity to the power utilities.



	
The quality of the air inside your house may be worse than the air outside.



	
If you are getting around on gasoline, there are ways to increase your gas mileage and lower your emissions.



	
You can buy centuries-old reclaimed lumber to use for projects in your home.



	
Death can be green; use an earth-friendly casket.



	
Supermarkets can be adopted and encouraged to carry organic products.



	
Antibiotics are used to keep feedlot cattle healthy because their diets and confinement make them sick.



	
Babies can sleep safely on beds made of natural latex; it's hypoallergenic and resistant to dust mites.



	
Joining a car-sharing group means you can have a car when you need one without the regular expense.



	
If you take an ecovacation, you'll be helping the environment while supporting a local economy and having a great time.












Introduction
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 THE ENVIRONMENTAL MOVEMENT has been gaining momentum for decades, but with so much at stake now with global climate change, genetically modified foods, pesticides, and the like, many people are looking at it for the first time. It can be overwhelming. Green living and the environment touch every aspect of your life, and that is a lot of information to process — not to mention the decisions you will have to make. It sounds deep, but learning comes in parts — and chapters.

This book is an introduction to green living. It includes background on different environmental topics so you can understand why things are the way they are and how situations came to be. For instance, why do power plants pollute? What are some of the challenges with petroleum production and the country's dependency on it? Part of the process of getting a little greener is learning enough to make informed decisions. You will be able to decide what measures you want to take and get some ideas on how you can tread a little lighter and leave a smaller footprint on the planet.

As big as the environmental movement has become, it still has a way to go. Common marketing campaigns urge everyone to buy this and consume that, but more thought needs to be given to what goes into popular products — the process, the means, and the ends. Anyone, any consumer, can read labels to learn about products and make informed purchase decisions. Anyone who is concerned or curious about a product or process can research the company and its policies and practices. Sometimes all it takes is an e-mail or a phone call to find out just how green a product is.

Many people would just like to learn more about what is going on with the environment and what they can do to help the planet — and that's who this book is written for. If you have decided today is the day you will start living a greener life, that's great. But understand that doesn't mean throwing away all your furniture, altering your entire diet, and buying all new clothes. Anyone can switch to a greener lifestyle gradually — changing a habit here, selecting a different product there, reading a magazine, or checking out a different Web site. Think of it as gradual greening. You can make changes slowly over time and focus on the ones that are most important to you. Pick a topic and see how it fits with your lifestyle.

Many people may be surprised at what topic piques their interest. Maybe they'll decide that organic farming or developing a recycling program is something they'd like to tackle. Maybe they'll even take a stab at politics or join a community organization. That's one thing about the green movement — by becoming part of it, you're never alone. It's a group that spans generations and crosses economic and racial divides, and what this movement shares is a desire, a dream, a goal to leave the world a better place.

For now, sit back and enjoy the book and give yourself a big pat on the back for taking the first step in leading a greener life.





Chapter 1


The Earth and the Environment

The state of the environment has been a controversial topic for many years. There are disappearing flora and fauna, depleted stores of natural resources, rising temperatures worldwide — and many fingers pointing at who or what is to blame. Collective care and nurturing of the planet has waxed and waned over the decades, but today more people seem to want to get involved. Where do you start if you're looking to live a greener life? The truth is, there are plenty of places. For example, become familiar with the background of the environment and get a feel for what's going on with the world and what can be done to help.


The Momentum of Earth Day

Although it wasn't the first such rally, the first Earth Day on April 22, 1970, succeeded like never before in raising awareness about the earth, natural resources, and pollution. Politicians, citizens, and school kids became involved, organizing antilitter campaigns and working to save endangered species. That same day, a televised public service announcement aired, showing Chief Iron Eyes walking over a shoreline covered in trash and watching as drivers threw garbage from their car windows. A single tear ran down his cheek as the announcer said, “People start pollution. People can stop it.”

Although Earth Day may have helped galvanize political movements, these issues and concerns were not new. Rachel Carson's Silent Spring was published in 1962. Carson's work is cited as one of the mainstream books that introduced the nation to the problems with pesticides. A woman ahead of her time, Carson pointed out the importance of the food chain and the impact insect-controlling pesticides had on birds and fish. While critics saw her as a menace to organized agriculture, segments of the population understood — and respected — her need to protect the environment.
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The original “tree-huggers” are thought to be the Bishnois in India, who live by a set of principles that instruct them not to kill trees or animals. In the 1700s, the Bishnois wrapped themselves around trees to protect them from being cut down. Although more than 300 of the Bishnois were killed, that protective act later became a successful way to spare trees, and it continues today.



To many, Earth Day and environmental protection were associated with war protestors, teens and young adults, and hippies looking for a cause. But today, increasing numbers of common folk are looking to the planet as a resource that needs to be sustained — a difficult task that cannot be undertaken only one day a year. Taking on one act at a time, choosing sustainable options over more damaging ones, thinking about purchases and their impact on the environment, seeking to raise generations with respect for the planet — any of these actions will help make every day Earth Day.


The World Today

Earth has three main components: the air we breathe, the land we live on, and the water that nourishes us. All of them have been affected by pollution, but there are ways to minimize future damage.

It's in the Air

Although the complex mechanics of air quality were not understood until recently, air quality has been an issue dating back to medieval times, when coal-burning furnaces choked peoples' lungs. In recent decades, the quality of the outside air arose as a concern, but now indoor air pollution is becoming more of a problem as well.

The world's largest stationary air polluters are power plants, followed by factories, dry cleaners, and degreasing operations used to clean metal equipment and machine parts. Add to that mobile sources of air pollution such as cars, buses, planes, and trains. Some air pollutants impact local conditions, and others travel upward and then float on air currents until they settle elsewhere. Individually, people can alter their driving habits and become involved politically to maintain or improve the air quality in their town, city, or state.

The U.S. Congress passed the Clean Air Act in 1970, followed by amendments and complementary legislation in the following years and decades. The goal was to lower air pollution by reducing emissions of many common pollutants. Industries and corporations had to meet set standards for their own operations and products. Individual states have their own regulations aimed at curtailing pollution within their borders.
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The Foundation for Clean Air Progress estimates that it would take twenty modern cars to produce the same amount of pollution as one car from the 1960s. This improvement, along with reduced air emissions from factories and power plants, is reflected by the decrease in the number of poor-air-quality days in many metropolitan areas.



Indoor air pollution is a concern in many households. From formaldehyde in furniture to dangerous chemicals in fragrances and even hazardous radon in building materials, indoor air quality can't be taken for granted anymore. Some commercial cleaners and pesticides have harmful chemicals that contribute to indoor air pollution as well. Armed with information, people can choose to make changes in the way they live, the way they furnish their houses, and in other activities that potentially impact the air quality they breathe in every day. To help lower indoor air pollution levels, consider the products you use before you buy them and make sure your home is well ventilated.

The Land

It's easy to take soil for granted, but dirt is definitely more than a reason to run the vacuum. It sustains life both on the surface and belowground. Soil controls the flow of water over land, filters chemicals, and stores nutrients. It supports the structures that people live and work in. When the soil is neglected, the life that depends on it is damaged as well.

Soil is the outermost layer of the planet. In a way, it functions as the planet's skin, a protective layer. It's made from rocks, plants, and animals that have decayed over hundreds of years — just one inch of topsoil takes up to 500 years to form. Beneath the surface, a complex ecosystem comprised of minerals, water, air, fungi, bacteria, and plant material works together.
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Earthworms are essential to soil health. Living at different depths underground, these animals digest organic matter like plant litter, leaving behind casts that become a vital part of the soil. For more information on earthworms, check out 
[image: illustration]

www.backyardnature.net.



Contamination from human activities weighs heavily on the soil. Industrial impacts include unremediated chemical spills, pesticide contamination from agricultural practices, and runoff from livestock farms with cattle operations. Also devastating are mining activities that alter the surface and subsurface. Not only are the ecosystems living in the soil destroyed, but drainage patterns on the surface are distorted and waste products from mines often degrade the quality of the soil and even nearby water bodies. Even old unlined landfills can leach liquids into the ground, contaminating groundwater as well as soil. Erosion also impacts the soil. When the uppermost layer of soil detaches, it takes with it nutrients and composition needed to sustain plants and structures.

Strides are being made in protecting the soil. As people become more aware of their individual impacts on the planet and more industries are held accountable, improvements in protection are becoming the norm rather than the exception. Industries that work with hazardous chemicals and other materials can take advantage of plant designs and barrier systems that are intended to prevent accidental spills from contaminating nearby soil and water. Agricultural techniques, such as leaving plant materials from previous harvests on the field, help reduce erosion and improve soil quality.

Deep in the Ocean

The world's oceans are home to some of the largest, smallest, and most diverse animal populations on the planet. They are majestic environments that hold unknown mysteries humans are only beginning to discover.
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In 1943, French oceanographer Jacques Cousteau partnered with Emile Gagnan to develop the first self-contained underwater breathing apparatus, or SCUBA. This invention allowed divers all over the world to observe underwater beauty and gain an understanding of its complexities. His television show, The Underworld Sea of Jacques Cousteau, ran from 1968 through 1976 and introduced this fragile world to the masses.



Humans impact the oceans through destructive fishing practices, ocean dumping, and industrial discharge to the air and the water. Because so many countries share ocean coastlines, it's not always easy coming to a consensus on the best way to protect them, or even on defining what exactly needs protecting. One country may see harvesting sea life as a necessity while others watch on in disgust. Marine mammals may beach themselves in one area as a result of activity in another. The sea is a complex environment, but there are stewards and backers who work endlessly to protect it. Environmental groups lobby governments and international organizations such as the United Nations for policy changes to protect the oceans.

It's in the Water

Protecting resources like drinking water is paramount for society, but it often comes only after shortages are permanent. In areas all over the United States, especially in the Southwest and now the Southeast, water wars are frequent as rising populations strain limited supplies.

Water sources like rivers, streams, and aquifers have been tapped for irrigation. 
The demand has forced water management districts and environmental protection agencies to deny new well construction permits. In certain cases, however, the impact has not been all bad. As the price for water has increased, the use of treated wastewater effluent has become more acceptable. Where perfectly good drinking water was pumped miles away to fields of crops, pipelines are now placed so effluent, or graywater, can be used for irrigation. Not only does this alleviate an added strain on the water table, it provides an outlet for effluent rather than discharging it into estuaries and bays.
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Water flushed from household toilets and drained from residential washing machines can be converted to graywater with minimal treatment and reused for irrigation. Individual graywater systems are being approved for residents, with states like Arizona leading the way. Not only does graywater offset the demand for treating water to the highest potable standard, it may actually be beneficial to plants as it's likely to contain nitrogen and phosphorus.



The quality of some water supplies has been negatively impacted as a result of poorly run industries, old landfills, septic tanks, pesticides and fertilizers used on crops, and other common causes. Regulators and watchdog groups alike try to monitor water quality, ensuring that no one is in harm's way.


Global Climate Change

It's practically impossible to listen to the radio, watch television, or read a newspaper without hearing about global climate change. The majority of scientists agree that action needs to be taken to stop, and eventually reverse, the trend of global warming. Economists debate the cost of solutions versus the financial benefits of adaptation to new climate conditions.

The Greenhouse Effect

Agents causing global warming work collectively to increase the earth's temperature. Greenhouse gases — such as carbon dioxide, methane, nitrous oxide, and ground-level ozone — trap heat within the atmosphere, causing a warming effect similar to that in a greenhouse. Changes in land use have also impacted global climate change but not to the degree that greenhouse gases have. Clearing forest land for development increases the warming. Since trees absorb carbon dioxide and convert it to oxygen, cutting them down without replacing them means more carbon dioxide stays in the atmosphere.

The result is global warming and an increased potential for farreaching consequences. Storms may become more severe, biodiversity may be adversely affected as ecosystems change, and polar icecaps may melt, causing ocean water levels to rise. Large-scale environmental impacts can increase potential dangers to public health.
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Will global warming lead to increased numbers of hurricanes or stronger hurricanes?


Not necessarily, according to a 2007 report from the Intergovernmental Panel on Climate Change. The IPCC found inconclusive evidence that global warming contributed to the number of hurricanes. However, the IPCC reported better than two-to-one odds that human activities contributed to the intensity of hurricanes.



The World Community

The world today seems much smaller than it was mere decades ago. Little can happen in one part of the globe that doesn't eventually affect another place half a world away. No one person, no one country, no one continent is truly independent.

World agencies recognize this fact and work together toward consensus on topics such as protecting sensitive coral reefs and diverse ocean populations, managing forests to allow logging while maintaining sustainable growth, ensuring air quality not just for individual communities but the world over, reducing the damaging effects of fossil fuel, and understanding the impacts of chemicals on people and the environment. However, individual efforts are essential to help improve all aspects of the environment. No one person is independent of other living things, and no one ecosystem is independent of the others.

In 1997, under the auspices of the United Nations, representatives met in Kyoto, Japan, to discuss global air quality. The result was the Kyoto treaty, an international framework for managing greenhouse gases and improving air quality. The agreement binds nations to restrict their greenhouse gas emissions over time. Developed nations must submit to more stringent restrictions than developing nations. The goal is for each developed nation to release fewer greenhouse gases by 2012 than it did in 1990. The target emissions rates were negotiated on a country-by-country basis. Developing nations are exempt from reducing emissions until 2012. To date, more than 160 nations have ratified the treaty, including 35 developed nations. The United States and Australia have refrained from ratifying the treaty, claiming it would cost jobs and hurt their domestic economies.

Countries in the European Union, in compliance with the Kyoto treaty, limit the amount of carbon dioxide individual power plants and other large sources of emissions are allowed to produce within a certain time frame. Facilities whose emissions fall below the emissions cap can sell credits to facilities that overshoot their target emissions. The amount of carbon dioxide facilities are allowed to produce will be gradually reduced over time, resulting in fewer emissions. Since carbon dioxide is one of the principle culprits in global warming, carbon trading has been lauded as a way to offset emissions. In 2008, the European Union is expected to phase in regulations incorporating more industries and more greenhouse gases.
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California is one of the largest producers of greenhouse gas emissions in the world. The state has committed to reducing emissions to 80 percent below 1990 levels by the year 2050. The reduction will be implemented by enforcing emission caps and implementing sector-specific regulatory programs. Rather than hurting the economy, these changes could potentially increase job growth as new industries and technologies develop to support this goal.



In the United States, some states are looking to renewable energy sources — wind, water, and solar energy — for electricity. To date, twentythree states and the District of Columbia have set standards for how much of their electricity must be generated by renewable sources. Individuals can offset their own carbon production using a variety of measures. They can determine their impact on global warming by calculating the amount of carbon dioxide they produce. Calculations are based on size of household, miles driven and types of cars, air miles flown, and the amount of garbage generated. Web sites such as www.conservationfund.org not only assist people with the calculations, they also accept donations to plant the number of trees needed to offset a household's carbon production. In theory, the trees produce enough oxygen to make up for the amount of carbon dioxide individuals generate.


The Chemicals of Concern

It seems the world is inundated with human-made chemicals. They are in the food, the air, and the water. Are all synthetic chemicals bad? Many manufactured chemicals, such as pesticides and food preservatives, were developed solely to protect people and were lauded for their success. Although pesticides have been invaluable in eradicating diseases like malaria, they've become burdensome as a group. Many don't easily break down in the environment and have been linked to cancer and birth defects in humans.

Preservatives were used initially to make sure food would remain safe and could be stored over longer periods. They now include colorants and flavorings that go beyond maintaining safety, allowing the foods to keep their looks and taste. Levels of preservatives, with chemical names such as butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT), are regulated by the U.S. Food and Drug Administration (FDA) and are permitted to be used at concentrations generally recognized as safe (GRAS). Recently, the public has been clamoring for fresher and less chemically preserved food, not just to avoid preservatives but also to gain health benefits such as nutrients and fiber from whole food. Another motivation for the organic food movement is to protect the environment. People concerned with the production and application of pesticides on crops and antibiotics in animals are looking to organic foods to encourage a more earth friendly way to raise food. Statistics kept on file by the U.S. Department of Agriculture Economic Research Service show that the amount of land used for organic farming or grazing has increased considerably over the years. In 1992, there were about 532,050 acres of organic pasture. That area increased to 2.2 million by 2005. In the same time span, organic cropland increased from 403,400 acres to 1.7 million acres.
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Diseases caused by mosquitoes, including West Nile virus and encephalitis, continue to be a health problem in the United States. Because of these diseases, local governments see the controlled use of pesticides as an important part of managing the mosquito population and resultant diseases.



Some chemicals are introduced not for their potential health benefits but for product improvement and better performance. Phthalates such as dibutyl phthalate (DBP) and dihexyl phthalate (DEHP) are added to plastics to make them flexible and to extend the life of the material. Now these chemicals have been identified as suspected endocrine disruptors that mimic hormones in the bodies of animals. There has been some evidence that young male animals exposed to high phthalate concentrations have reduced sperm counts. Serious situations like these rally scientists and the general public alike to evaluate the best way to simultaneously meet the goals of convenience and health.


Degradation of Natural Resources

The disappearance of natural resources damages an area and limits its ability to sustain a population. The population could be trees, sea grass, animals, or even people. Often, this damage is the result of beneficial activities performed irresponsibly. Wastewater discharged into an estuary can alter the salinity, affecting the lifecycle of sea grass and fish nurseries. If fishing is a source of income for a community, not only will improper treatment and disposal of wastewater damage natural resources, but it will harm the local economy as well.

On a larger scale, natural resources can be impacted to a point that they can no longer be repaired. Species cannot be brought back and populations can no longer survive on the land. Damage from deforestation impacts biodiversity, causes soil erosion, and limits the farming of an area.

Degradation of natural resources often has a chain effect. For example, consider the impact that clearing acres of rain forest for farming has on the environment — both local and global. The soil cannot support crops that are harvested on a yearly basis and its productivity quickly diminishes. As income decreases along with the crop yield, farmers abandon the land in search of more fertile fields, increasing pressure on local resources. The deforested land does not absorb rainwater as before, so rainfall causes more water to flow into nearby rivers all at once, flooding downstream villages and cities. However, drought is also an outcome of deforestation. Part of the reason rain forests are so wet is that trees play a vital role in supplying water to the atmosphere through transpiration; without trees, the water to produce rain simply isn't there. Haphazard deforestation results in patches of remaining forest separated by cleared land. Plants and animals are effectively marooned, isolated from their species. Fewer options can result in inbreeding, weakening the gene pool. Larger species, usually predators, are especially vulnerable to population loss simply because there are so few of them. A bad breeding year, a natural disaster, or a disease can wipe them out. On a global scale, deforestation contributes to a buildup of greenhouse gases; fewer trees mean more carbon dioxide is left in the atmosphere.

However, people are gaining a better understanding that one system cannot operate at the expense of another. Conservation of natural resources has become a priority for businesses and governments, which tout sustainability as a way to strike a balance between helping the environment and preventing economic or personal hardship.


Sustainability: The Word of the Day

Sustainability is the balance between people and the environment. Air, water, and land are all impacted by the behavior and actions of human beings, but these impacts can be controlled so they do not cause as much damage while allowing all involved to maintain a comfortable existence. The art of sustainable living is the ability to support communities today without jeopardizing the environment for tomorrow.

Sustainability touches every aspect of life, from food to housing to how corporations conduct business. The Global Reporting Initiative (GRI) is an organization that sets a framework for global companies to report on their sustainable practices, as measured by economic, environmental, and social factors. Currently, close to 1,000 companies from more than sixty different countries participate in this voluntary program. Members include professionals worldwide who work with government, corporations, and social organizations. As a result, companies have been acknowledged not just for participating in the reporting but for including sustainability in their mainstream operating practices. The Dow Jones Sustainability Index manages the criteria and takes charge of monitoring which companies are listed on its index or on other socially responsible investment funds. The Dow Jones Sustainability World Index tracks the top 250 sustainable corporations from the 2,500 largest companies in the Dow Jones Global Index. Some of the companies included on the Sustainability Index include General Electric, BP, and Toyota.
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A 2006 study by Brian Halweil of Worldwatch Institute recommends that consumers lead the drive in saving the world's oceans by choosing fish that support a sustainable marine environment. Suggestions include purchasing fish from smaller operations that are less likely to use damaging practices, avoiding threatened species, and eating lower on the food chain (i.e., oysters, clams, and smaller species).



Maintaining sustainability isn't just up to corporations and governments, however; individuals bringing it into their everyday lives make an impact. Sustainability is making decisions with a new set of values — not a value set that hangs over your head like a cloud, but an understanding that there's a great deal you can do to preserve the environment for future generations while providing for yourself today. By making personal choices in what you buy, how you drive, and what kind of energy you use, you can support a more sustainable lifestyle.





Chapter 2


Greening the Grid

The electrical power grid puts energy at your fingertips. Most electricity is generated from burning coal — a limited resource — and even with recent improvements in technology, it can be a detriment to the environment. For this and other reasons, environmentally friendly and renewable ways of generating power are gaining popularity. This chapter gives some insight into the current practices of producing energy and some of the newest innovations and trends in ways of greening the grid.


Traditional Energy and Its Impact

By and large, electricity is generated using coal-fired power plants. Unfortu-nately, the same process that provides electricity to so many homes is also a major contributor to global climate change.
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The EPA reported the ten warmest days recorded took place within the last fifteen years. This warming has resulted in measurable melting of polar icecaps and a decrease in ice in the Arctic Ocean. The past 100 years have also seen an increase in sea levels of four to eight inches. Like the majority of forecasts, the change in ocean level is calculated with mathematical models that use estimated variables in different scenarios. The variables used — such as the estimated level of carbon dioxide in the atmosphere and ocean temperatures — are based on existing data that have been extrapolated for future estimates. This results in a range, rather than an absolute, change in ocean levels.



Fossil fuels are the carbon-based power behind today's society. The name fossil fuels isn't an arbitrary choice. Formed about 300 million years ago, fossil fuels are made from plants and trees that died, fell into swamps and oceans, and were covered by more and more dead plants and trees. Eventually, sand and clay piled up and turned to rock, squeezing any remaining water out of the decayed plants and trees. After exposure to heat and pressure in the earth's crust over hundreds of millions of years, fossils turn into common fuels: coal, oil, and natural gas. The U.S. Energy Information Administration reports that the national average of electricity generated can be broken down by source as follows:


	

Coal — 49.7 percent



	

Nuclear — 19.3 percent



	

Natural gas — 18.7 percent



	

Hydroelectric — 6.5 percent



	

Petroleum — 3.0 percent



	

Renewables — 2.3 percent



	

Other gases — 0.4 percent



	

Other — 0.1 percent





Coal

Coal is a hard, black sedimentary rock that is actively mined in the United States and in other countries all over the world. One reason coal is used widely as a power source in the United States is that it is such a plentiful domestic resource. It's the primary feedstock in power plants today; 50 percent of all electricity is produced by coal. When it's burned to produce electricity, coal generates wastes like sludge and ash. Additionally, a significant amount of water is needed to complete the process.

The Union of Concerned Scientists estimates there about 600 coalfueled power plants operating in the United States today, and the push is on to bring more online, possibly to construct plants before stronger air compliance legislation is enacted that could inhibit permitting of these plants. Coal gasification plants, while also relying on fossil fuel, burn much cleaner than standard coal power plants, but the initial cost to build these plants is about 20 percent higher. As a result, coal gasification plants have not become as popular as proponents had hoped.

However, more citites and institutions are turning to renewable resources for their energy, a trend that is likely to continue as public awareness increases. In addition, reducing energy use and improving efficiency can control electricity production demands.

Oil and Petroleum

Beyond producing electricity, fossil fuels are also the prime power behind cars. Oil, or petroleum, was initially used to light lamps, to treat frostbite, and to waterproof canoes. In the United States, more than 50 percent of the oil used comes from other countries. Crude oil is imported and then refined by heating and separating out the different petroleum compounds. The American Petroleum Institute (API) estimates that one 42-gallon barrel of crude oil can actually produce 44.2 gallons of petroleum products. This net gain isn't magic, however; it's a result of other chemicals added to the crude oil to synthesize certain compounds. At least twelve different compounds are produced from refining crude oil. From one barrel, about 19.5 gallons of crude are converted to gasoline, 9.2 gallons to diesel, and 4.1gallons to jet fuel. The remaining compounds are used to make everything from plastics to pesticides to clothing.

Unfortunately, before crude oil ever makes it to the processing facility, it's already impacted the environment. Crude oil, a fossil fuel, is formed by the decomposition of tiny plants and plankton. They lived and died in ancient seas, accumulating in limestone and sandstone. Locating the oil's position, sandwiched between layers of impermeable rock miles below the surface, is complicated. Different methods are employed to ferret out the reservoirs, including magnetometers that measure changes in the earth's magnetic field, sniffers that smell out hydrocarbons, and seismology that reads shock waves originating on the surface to determine if oil is hidden in the depths.

Once found, wells are drilled either on land or in the ocean, and the crude is pumped to the surface using an industrialized process. On land, miles of roads and pipeline and hundreds of drilling pads are needed at the site of the wells. Pump stations are constructed along with pipe line routes. In the ocean, rigs are constructed on sensitive ocean floors, and tankers are used to convey the crude. The construction of oil wells produces drilling mud that must be treated. Spills of crude oil can occur during pumping or transporting, and these spills have the potential to contaminate the oceans, soil, groundwater, and surface water. Sludge and wastewater produced during refinement have to be treated and carefully disposed.

In areas with high mineral reserves and little environmental regulation, drilling for oil can have devastating effects on the local culture. Rain forests and indigenous cultures in remote locations such as the Ecuadorian rain forest have been destroyed by drilling.

In the United States, the Arctic National Wildlife Refuge (ANWR) has been considered a viable source for sustaining domestic oil supply. Supporters believe drilling domestically will increase U.S. independence from foreign oil. Opponents argue the environmental impact is too great to justify the potential volume of oil in the ANWR. They estimate that a volume equivalent to as few as six months' worth of oil could be gleaned from the area. The drilling also carries the potential to impact animal populations of caribou, polar bears, musk oxen, snow geese, and other birds and mammals.

Problems with Traditional Power Sources

Burning fossil fuels produces the energy necessary to run homes, offices, and automobiles. In the process, they release pollutants and contribute to global warming. Two of those pollutants — sulfur dioxide and nitrogen oxide — react with water or moisture in the air to form nitric and sulfuric acids. These chemicals fall to the earth in the form of acid rain, damaging trees, soil, and waterways.

Mercury that escapes coal-burning power plants through smoke stacks may wind up settling on rivers, lakes, estuaries, and bays. Fish absorb the mercury and then pass it along to humans who eat the fish. The EPA and local health departments publish warnings on mercury content in different types of fish. Mercury is especially harmful to the nervous systems of unborn fetuses, babies, and young children.

Urban ozone, or smog, is also a by-product of coal-burning power plants. Smog can be detrimental to people, particularly children and the elderly, in whom it can cause wheezing, shortness of breath, and coughing.

For these and other reasons, people have started to look at alternatives when it comes to providing electricity. Geographic information systems (GIS), for example, help municipalities and utilities determine the best sustainable energy method for them. While GIS are best known for providing maps, the system has been expanded to include real data points that can be used to perform calculations specific to certain geographical points. This allows organizations like the National Renewable Energy Laboratory (NREL) to coordinate sustainable energy sources such as wind, solar, and geothermal generators with population information to determine potential energy sources for a specific area.


Solar Power

Solar power converts energy from the sun into electricity. There are two basic methods of using solar power to generate electricity: concentrated solar power (CSP) plants and photovoltaic cells (PV). The CSP plants are more mechanical in nature. Sunlight is used to heat a fluid, which then operates a generator and produces electricity. It operates much like a conventional power plant, but the energy source is sunlight rather than fossil fuels such as coal or natural gas. The PV uses sunlight to move electrons in a solar cell, which produces electricity. There are few mechanical or moving parts with this type of operation.

CSP plants are the larger of the two. They can accommodate the needs of a small community or can generate enough electricity to flow into the grid and supplement power generated by other means. Parabolic troughs are curved collectors that concentrate light onto a receiver that heats up transfer fluid located within the trough. The heated fluid then runs a generator, which produces electricity. Troughs can operate in parallel to make a collector field. The troughs are rounded so they can collect sunlight from all angles, eliminating the need to move as the day progresses. The trough systems in operation are hybrid facilities that use both solar power and fossil fuel to run generators. Towers use mirrors to track the sun and collect light. Dish systems use a solar dish to collect sunlight, which produces electricity through a generator.
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Nanosolar, a private company that is committed to providing affordable solar panels, is at the forefront of solar technology. The company was started with money from Google founders Larry Page and Sergey Brin and other investors in 2002. Headquartered in Palo Alto, California, Nanosolar came one step closer to its goal of being the global leader in its field in December 2006 when it announced its plans to carry out research and manufacturing at two new facilities in California and Germany.



PV operations are generally limited to smaller electricity production. They are becoming more common on houses and are used in a wide variety of systems where a power source is needed, but connection to a grid is not feasible. Such is the case with some flashing traffic signals, cell phones, and direct television. Homeowners who are able to generate more solar power than they need have the ability in some locations to sell the power back to their local utilities.

Solar power is still slightly more expensive than traditional fossil fuel options, but the cost for solar power is expected to decrease as more private and public utility plants appear and solar cell technology advances.

Many municipalities have installed solar power systems at locations with high energy demands, such as schools and municipal administration buildings. For example, Santa Clara, California, encourages residents and businesses to use solar energy for heating water. As part of the program, the city will install and maintain solar water-heating systems for swimming pools and domestic hot water. Businesses can also utilize the service for heating process water.

Oakland, California, uses one of the state's largest municipal solar projects to provide electricity to over 1,000 homes. What's called the 1.1 Megawatt City project uses more than 6,000 solar electric tiles and is estimated to eliminate 385 tons of carbon dioxide emissions a year.

Federal, state, and local organizations and governments fund incentives and rebate programs for homeowners who install residential solar units. These programs help offset the cost of installing home solar units. A variable sometimes left out of the economic calculation is that once a solar unit is paid for, the electricity is free.


Wind Power

Throughout history, windmills have been used primarily as grinding mills, sawmills, or even water-pumping mills. Today they are used to harness the wind's kinetic energy. Wind moves the mill's blades, which rotate a shaft that in turn moves gears connected to a generator. The generator creates electricity.

Not only is wind renewable, it's clean, and it doesn't produce any deleterious by-products that other forms of energy do. Wind energy doesn't depend on process water as do coal and nuclear power. Wind power is generated domestically; there is no dependence on other countries to produce energy for local use. Also, harnessing wind power doesn't require mining operations as coal does, but there are some drawbacks to wind energy, including the negative impact of windmills on wild bird populations. Individual birds may be killed or injured by flying into rotating windmill blades.

Wind is the fastest-growing energy source, and per kilowatt, it is coming close to the cost to generate electricity using fossil fuels. The cost of installing windmills is recouped more quickly than other emerging technologies.

Wind turbines require an extensive amount of land, which can make them more difficult to site in urban areas. Beside land availability, wind turbine sites must be located within high wind energy areas either on land or over the water. Wind power also brings clean, high-tech jobs to the farmlands of the American West, rural Appalachia, and possibly coastal communities as well.

Research continues to improve this technology, making it more affordable. It's expected that wind power could eventually produce 20 percent of the electricity used in the United States. According to the U.S. Department of Energy, wind-produced energy totaled 11,603 megawatts of electricity in 2006. That's enough to provide for 2.9 million homes. Wind farms are more prevalent in the western United States than in any other part of the country. California has the most windmills, followed by Texas.

Puget Sound Energy owns and operates two wind farms in Washington State. The Hopkins Ridge farm has 83 turbines and supplies electricity to 50,000 homes. The Wild Horse wind farm is near completion. It will have 127 wind turbine generators capable of supporting 73,000 homes with electricity.
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Some opponents of wind farms cite the danger to bats, migratory birds, and raptors like red-tailed hawks and eagles. Companies are working more with local bird authorities to ensure that migratory populations are considered and that safer design elements are included to help birds steer clear of the turbines.



Xcel Energy is the largest supplier of wind energy in the country with customers in Colorado, New Mexico, and Minnesota. In 2006 the company produced 1,100 megawatts, and in 2007 the company expects to increase production to 2,300 megawatts. By 2012, it expects to add another 1,700 megawatts to the grid.

While not yet constructed, there are proposed plans for building offshore wind farms. On the Atlantic side, the Nantucket Sound wind farm, called Cape Wind, would include 130 wind turbines, and a wind farm in Buzzards Bay would have 90 to 120. The state of Texas currently has plans for a wind farm off Galveston Island and could possibly be the country's first offshore wind farm. Some of the challenges to these offshore wind farms include the visual impact on the landscape. Those living by the coast do not always favor offshore wind farms.

Offshore wind farms proposed for the United States are relatively close to shore, which helps restrain costs. While wind speeds are much higher farther off the coast, the wind turbine foundations must be constructed to withstand deeper water and higher waves, making construction more expensive. Another factor is the distance power must be relayed when farming offshore.

Organizations like the American Wind Energy Association (www.awea.org) are looking at safe wind farm designs that take marine life into account. They are comparing the potential dangers associated with constructing and operating offshore wind farms to other marine activities and other methods of generating electricity.

If you live in an apartment or other location where installing solar panels or windmills isn't an option, contacting the local electric utility is a good place to start. Some utilities offer green electricity that's generated from renewable sources, which often costs slightly more than standard electricity. Because green electricity goes to the grid along with electricity produced from nonrenewable sources, customers choosing the green alternative are not necessarily receiving only green electricity. They are, however, supporting the utility's effort to produce electricity from renewable or more environmentally friendly methods. Another option would be to consider approaching the building's owner or the homeowners' association about the possibility of adding solar panels or windmills to the apartment or condominium. Any local, state, or federal rebates or tax incentives would then go to the owner or association.


Biomass and Methane

Biomass is a collective term that means producing energy from plants or animals. One common method is burning plant material to heat water and generate electricity. Feedstock for biomass power facilities generally includes agricultural waste left over from harvesting, energy crops grown specifically for use as biomass, forestry remains after timber harvesting, and wood left over from mill operations. To provide the most sustainable alternatives, it's best to use plant material waste that is close to the biomass plant to avoid transportation impacts. Trees commonly farmed for use in biomass in the northern United States include hybrid poplars and willow; in the southeast, sycamore and sweet gum work well. These trees are amenable as feedstock because they grow quickly and will grow back after being harvested close to the ground. Grasses are also used as feedstock — mostly frequently, switchgrass, sugar cane, and elephant grass. Corn remains from harvesting for the food market are also used as a feedstock for biomass energy production. Corn specifically for use as fuel is not as sustainable as other plants because it requires pesticides, fertilizers, and energy to grow and frequently has to be transported to energy facilities, often negating the benefits of using it as a renewable resource.

Facilities can operate with either a pure biomass feedstock or with combined biomass and coal. Although biomass material does contain sulfur and nitrogen compounds, these are present at lower concentrations than coal and emit lower levels of sulfur dioxide and nitrogen oxides when burning.

The other common method of creating biomass includes digesting organic material like sludge or manure to produce methane, which is then burned, or flared, to produce electricity. Wastewater treatment plants are beginning to digest sludge at their facilities and then use the methane generated to help operate the treatment plant. In New York City, the North River facility uses electricity generated from digested methane to run some of the plant's operations.
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The EPA runs two programs that assist with converting methane into electricity. The AgSTAR program works with swine and dairy farmers who are interested in purchasing and operating methane digesters. The Landfill Methane Outreach Program (LMOP) works to forge relationships between landfill owners and electric utility business. More information is available at the EPA's Web site at 
[image: illustration]

www.epa.gov.
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