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Praise for THE BOOM

“Russell Gold’s The Boom is a double quest. He tells the story of the biggest innovation in energy so far in this century—the shale gas revolution. He captures the personalities, and the drama and surprises, and brings clarity to the debate about the environmental impact—and what it means for the U.S. economy and ‘energy independence.’ But it’s also a more personal story—about ‘the Farm’ in rural Pennsylvania where he spent time as a child, and his quest to understand what is happening in this new age of shale gas.”

—Daniel Yergin, author of The Quest: Energy, Security, and the Remaking of the Modern World and The Prize

“In The Boom, Russell Gold provides a compelling account of the last half century of natural gas technology development. Driven by hunches, large ambitions, and even larger personalities, the story of fracking is the story of innovation, American style. Gold delves into the growing conflict between economic development and concerns over environmental damage, and explains why fracking is seen by some as a vital bridge to a sustainable energy future and feared by others as another excuse to postpone addressing the risks of climate change. . . . The Boom puts a human face on the unfinished story of our struggle to transition to a sustainable world.”

—Steven Chu, former United States Secretary of Energy

“Gold’s book is an early must-read for 2014: it is both a thorough and fascinating examination of the fracking economy and the technological innovations that have made these new riches accessible (including the often catastrophic damage done in the process of obtaining them).”

—Gizmodo

“An insider’s guide to the most controversial energy-production technique in the United States.”

—Kirkus Reviews

“Gold delivers an engaging and expansive education on the promise and risks involved with the sudden rise of fracking for oil and natural gas in the United States. . . . Gold delivers a balanced analysis weighing the benefits (the reduced use of dirtier coal, an end to the reliance on foreign oil and foreign entanglements, and sudden and reliable abundance of energy supply) against the pitfalls (the impacts on the environment and quality of life as energy companies stampede to secure leases and rush to drill, often in populated areas). Worthy of the attention of both fracking’s boosters and opponents, Gold’s insightful reportage supplies a well-rounded view of a polarizing subject”

—Publishers Weekly (starred)

“Whether you think fracking is our salvation or an agent of environmental destruction, The Boom is worth your time”

—Forbes.com

“Combining lucid explanations of fracking’s technical aspects with the practice’s more dramatic backstory, Gold’s work is a tour de force of contemporary journalism that will captivate anyone concerned with the future of energy consumption and our rapidly changing climate.”

—Booklist (starred)

“[R]eaders from both camps, and all the rest of us caught in between, will read The Boom and come away feeling like we’ve acquired a more nuanced understanding of an energy play that is changing Texas, changing the United States, and changing the global energy economy.”

—Rivard Report

“This deftly handled account of the shale revolution provides a sobering assessment of the current limits of alternative energy, making for a nuanced treatment of an issue too many would prefer to see in black and white. . . . Mr. Gold performs a valuable service by looking at it from a historical, economic, political and environmental perspective . . . his clear, thorough treatment of the subject is the starting point for a more informed discussion of energy and environmental policy.”

—Pittsburgh Post-Gazette

“[The Boom] brings new clarity to a subject awash in hype from all sides. . . . A thoughtful, well-written and carefully researched book that provides the best overview yet of the pros and cons of fracking. Gold quietly leads both supporters and critics of drilling to consider other views.”

—Associated Press

“Wall Street Journal energy reporter Russell Gold has produced a thoughtful piece of journalism, exploring the complex landscape of drilling, finance and politics that brought a gusher of oil and gas to a country convinced that its hydrocarbon heyday was over.”

—Nature

“Russell Gold’s The Boom, authoritative and fairly balanced, is a welcome guide—the best all-around book yet on fracking.”

—San Francisco Chronicle

“[An] engaging story about the rise of fracking and how it has changed the energy landscape. Deep down, the book is a story about individual choices playing out against the wider energy landscape. . . . And, in the steady hands of Gold, a Wall Street Journal energy reporter and Pulitzer Prize finalist, the book ranges into a thorough explanation of fracking itself.”

—Austin American Statesman

“The Boom marries the muscly prose of a beat reporter with a flair for finding compelling characters and telling anecdotes around this once-obscure oilfield technology”

—Houston Chronicle

“An in-depth look at the newest and controversial technique of extracting natural gas and oil.”

—Shelf Awareness

“An excellent, fair-minded, engaging book. . . . Gold’s words tell a dramatic and engrossing story. The book is well-informed and well-told: a great job of reporting”

— Cleveland Plain Dealer

“Gold brings clarity to a subject awash in hype from all sides. It’s a thoughtful, well-written and carefully researched book that provides the best overview yet of the pros and cons of fracking.”

—Contra Costa Times

“[A] revelatory and a cautionary tale . . . illustrates how dramatically America’s energy equation has been rewritten in less than a decade.”

—Texas Monthly
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To my sources of energy:
Isaiah, Joaquin, and Laura
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I recognize the right and duty of this generation to develop and use the natural resources of our land; but I do not recognize the right to waste them, or to rob, by wasteful use, the generations that come after us.

—Theodore Roosevelt, speech in Osawatomie, Kansas, 1910

There is only one rule of thumb in fracturing: that there are no rules of thumb in fracturing.

—M. B. Smith and J. W. Shlyapobersky, in Reservoir Stimulation, reference book for petroleum engineers, 2000
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JUST ADD WATER

A few years ago, my parents faced an unexpected choice.

Chesapeake Energy called them with an offer. The company wanted to drill for natural gas underneath 102 acres of land they owned with some friends in north central Pennsylvania. Would they be interested in signing a lease? The offer was $400,000 up front, plus royalties on any gas unearthed from the ground. It was an astounding amount of money for terrain so rocky and hilly that the local dairy farmers didn’t want it.

Despite a name that evokes sailboats and seafood, Chesapeake hails from landlocked Oklahoma City. Once little more than a two-person partnership, it grew to drill more wells than any other company in the world. At its peak, it held leases to punch holes in an area the size of Kentucky. Its annual budget topped $20 billion in 2012, and it spent a chunk of that on a sophisticated advertising campaign that preaches the gospel of domestic energy production and attempts to calm fears about hydraulic fracturing. Chesapeake drills more than a thousand wells every year and fracks each one. Once the bit churns through the dense rock, the company pumps in millions of gallons of water and chemicals to create a network of sinewy fractures, each one an escape route for trapped hydrocarbons. Gas and oil freed from the shale flows out of the cracks and up the well. The recipe that Chesapeake said it was following was quite simple: just add water. The reality, however, was more complex.

My parents’ property was valuable to Chesapeake because it sits atop one of the largest shale formations in the world. The Marcellus Shale was once so obscure that it appeared in only the most detailed geologic maps of the area. The charcoal gray rock runs from New York, crosses Pennsylvania, and stretches into Ohio and West Virginia. Near the Farm, as we call the property, it is more than a mile deep. Over millennia, the shale cooked at just the right temperature and pressure to turn long-dead microorganisms into trillions of cubic feet of natural gas. Chesapeake wanted to extract the gas and sell it to households and power plants. Sometime in the future, when my parents turn on their stove or television in Philadelphia, about 180 miles to the southeast, some of that energy might have begun its journey a mile beneath their property.

The size of Chesapeake’s offer shocked my parents, but not me. I was then—and still am—an energy reporter for the Wall Street Journal. In the mid-2000s, my beat was the “independents,” a group of midsized companies that didn’t sell gasoline or operate refineries. They drilled for oil and gas in the United States. A scrappy bunch, they were the descendants of the industry’s wildcatter heritage. They didn’t have the money and engineering muscle to compete with globe-straddling energy titans such as Chevron and BP for giant projects in the Middle East or deepwater exploration off the African coast. The independents fed on the table scraps of the energy feast.

But the picked-over United States held a surprise. By the beginning of the twenty-first century, little-known independents had figured out a way to get natural gas from dense slabs of buried shale rock. I reported on this new phenomenon and wrote the first national newspaper articles about the gas around Fort Worth in the geologic formation known as the Barnett Shale. I watched the transformation of the suburbs, as Little League fields turned into tawny rectangular drilling pads. I had a front-row seat as this energy upheaval ranged from Texas to Arkansas and Oklahoma and then vaulted to North Dakota and Pennsylvania. Using fracking, the independents found an unbelievable amount of gas—and then oil as well. Early optimistic estimates of how much was available turned out to be absurdly conservative. Even Exxon Mobil, the embodiment of the modern energy behemoth, began to look for a way to get involved.

Not long before the energy industry beat a path to my parents’ doorstep, I traveled to Pittsburgh to write an article about the leasing and drilling in southwestern Pennsylvania. This early drilling took place hundreds of miles away from the Farm. Fracking was spreading farther and faster than I had realized.

My parents and their friends bought the Farm in 1973 and built a small house. It was a place to get away from Philadelphia for a weekend, a couple hours up the Pennsylvania Turnpike but a world away from their brick row house and busy city life. Back in the 1970s, they were immersed in the left-wing, antiwar politics of the day. For the first few years, they called the property Oriente, after the Cuban province where Fidel Castro and Ernesto “Che” Guevara began their revolution. From their first days as landowners, these urbanites stood out in this conservative and poor part of the state. While their neighbors in Sullivan County worked long hours to wring a living from their acres, the white-collared Philadelphians kept their land untouched. Making money from the land wasn’t in the plan.

The trust documents reflect their vision. There were eight owners. Each owner, or couple if married, would pay an equal share. If a couple wanted to sell their share, they wouldn’t profit. They would get back the money they put in to buy the property and anything paid over the years for taxes and upkeep. Drafting the trust in an era of antigovernment protests, they figured, when the revolution came in the United States, they could always escape from the chaos to rural Pennsylvania. In the more likely scenario, in their minds, of a government crackdown on radical dissidents, the house could be a way station on the way to exile in Canada. And if none of this Armageddon came to pass, it would be a place for inexpensive vacations, where their city kids would have a chance to run around the woods and swim in a pond.

That anyone would want to drill wells on the land in search of natural gas was beyond the realm of imagination. This wasn’t Texas. When my mother called me to discuss the offer, she wanted to know what I thought. Should they sign the lease? It is a complex question, and answering it requires weighing sacrifice and opportunity, money and the environment. As a reporter, I spend my working hours talking to people who work in the industry and live near its wells. I think about how much energy the world consumes and where it comes from. There are no easy answers to the energy puzzle. There are unforeseen costs and necessary evils.

What the independents set in motion has changed an entire global industry and upended the traditional energy order. The emergence of vast, untapped energy stores, literally under our feet, allows natural gas to challenge coal and nuclear power as the dominant fuel used to make electricity. It opens the door for renewable energy to emerge as a force in its own right. But it also extends the age of fossil fuels for decades, a profound challenge to the climate. The revolution had come, after all, but it wasn’t the one my parents feared in the 1970s. It also wasn’t in Philadelphia. It was on the Farm in Pennsylvania, and in metropolitan Fort Worth, northern Louisiana, frigid North Dakota, and rural Ohio. The revolutionaries also weren’t disaffected Philadelphians, they were geologists and petroleum engineers from Texas A&M University.

This revolution is transforming the United States. To a remarkable extent, this once-obscure oil-field technique defines the nation’s economic and environmental future. Fracking has unleashed more oil and natural gas than anyone thought possible. It is providing an abundance of domestic energy, helping to drive a rebirth of manufacturing, and easing dependence on overseas energy peddlers. Accessing this energy requires tens of thousands of new wells, each fracked with enough water to fill several Olympic swimming pools and hundreds of gallons of chemicals. It also requires turning whole counties into industrial zones, complete with fleets of trucks, air quality concerns, a disruption of nature, and fear that water aquifers will be poisoned.

Modern societies run on fossil fuel. There is a direct connection between the number of jobs, cars, factories, and computers a country has—in short, its economic prosperity—and its energy consumption. Every day, the world consumes ninety million barrels of oil. Nearly one of every five of those barrels slakes the thirst of the United States’s economy and commuters. America is the most affluent nation in the history of the world, and it consumes more per person than any other major country ever has. Oil—and its main product, gasoline—has become a birthright of modern industrialized economies. We pull into gas stations and expect there to be enough gasoline to fill our tanks. Gasoline is everywhere, but it is invisible. It flows out of the pumps, through thick synthetic rubber hoses, and into our cars. You can smell it and occasionally see a hazy vapor. But you rarely, if ever, see it. Where does it come from? Not from the gas station on the side of the road. That is its last, brief stopover in a long journey.

Much of this energy comes from overseas. Without thinking about it, we have exported the dirty work of finding and developing oil fields, along with the environmental and social costs, to other nations. Until a few years ago, we planned to do the same for natural gas. But this dynamic is changing. Increasingly, crude oil consumed in the United States begins life in places such as North Dakota and South Texas. Fracking allows America to produce the gas we need—and much of the oil also—in our backyards. The promise and peril of energy production is coming home. The traditional energy system is being torn down and rebuilt. It’s an opportunity to take a hard look at the energy we use.

In 2008 a small Canadian energy advisory firm issued a report titled The “Shale Gas Revolution.” The name stuck and is now used widely, mostly by supporters of this new energy production who want to emphasize how big and pervasive the changes are. I also refer to it as a revolution, but for different reasons. It is a revolution because the old order is tumbling. King Coal’s reign as the nation’s predominant fuel for making electricity is tenuous, and even petroleum’s stranglehold on powering vehicles is weakening. As with many revolutions throughout history, once change is set in motion, the end result can be unexpected. Revolutions also create their own stories, creation myths, and hagiographies, as well as boogeymen. This book tells the story of fracking and how it rose from a minor oil-field tool to a world-changing technology. It is also an attempt, amid the tumult, to dispel some fictions that have risen to accepted “fact.”
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The Farm isn’t part of my world anymore. When I hit my teenage years, spending a weekend with my parents and older sister had become excruciatingly boring. Completing thousand-piece jigsaw puzzles in a house without a television didn’t cut it.

As I was stumbling toward adulthood, in the 1980s, two men in faraway Texas and Oklahoma were going through their own changes. In time, they would help propel shale rocks from obscurity into the topic of boardroom presentations in the highest echelons of American capitalism. George Mitchell was a most unusual Texas oilman: liberal and an early convert to sustainable development. He created the Woodlands, north of Houston, to showcase that building a new community didn’t require bulldozing all the trees. At the same time, the eponymous Mitchell Energy & Development was one of the largest oil and gas companies in Houston, the world’s energy capital. Its most important holding was a gas field around Fort Worth.

Mitchell geologists noticed that every time their wells passed through shale rock in search of conventional pockets of oil and gas, instruments registered a significant gas presence. There was fossil fuel in the rocks, but it was as inaccessible as the sword in the stone from Arthurian legend. Mitchell’s long wells could reach the gas, but the company’s engineers had neither the tools nor the knowledge to get it out. Open up a textbook from that era and look up how to drill a well into shale and, if it mentioned the rocks at all, its advice was to look elsewhere. But in 1982 Mitchell Energy drilled the C. W. Slay #1 well to target the gas trapped inside the Barnett Shale, a thick geological formation that covers five thousand square miles, fanning out from Dallas to the west and south. Though the company had fracked wells in the past, it had never tried fracking shale rock. It worked, sort of. Gas flowed from the shale. But it was expensive. As a wildcat well, it was underwhelming. But as a science experiment, it showed promise.

Through the 1980s and into the 1990s, the company drilled a couple wells into the Barnett Shale each year. Mitchell’s engineers kept chipping away at this rock, trying to figure out how to force the shale to give up its gas. They pumped in heavy, gelatinous liquids they hoped would muscle their way in. Then, as they were ready to give up, a young engineer came up with a simple and elegant solution to cracking open the rock that would make these shale wells both less expensive and more bountiful. It was a new approach to fracking that used more horsepower and employed water, the Earth’s most abundant liquid. It was the beginning of the revolution. By then, Mitchell was nearly eighty years old. At the time, his children weren’t interested in the oil field, and he wanted to sell his company. But the rest of the industry remained skeptical about his shale wells. Wasn’t this new technique just a ploy by aging management to hype the company and get a buyer to pay top dollar?

[image: Images]

When Mitchell was first trying to crack the shale puzzle, a different oilman was starting out. In 1981 Aubrey McClendon returned to his hometown of Oklahoma City after attending Duke University. Oklahoma City was in the midst of an energy boom. Global events led to a doubling and then a tripling of oil prices. He came home to prosperity, Cadillacs, and new skyscrapers. But he wasn’t a geologist or an engineer. He was an aspiring accountant who had graduated from college magna cum laude with a degree in history. He entered the energy industry and soon became a landman. His job was to convince landowners to sign leases to allow rigs to drill for oil and natural gas on their property. In 1982 a global recession led to a swift collapse in crude prices, and the city’s banks reeled from aggressive oil loans. The local Penn Square Bank failed. It was the first of more than one hundred Oklahoma bank failures. Bankruptcy auctioneers replaced those Caddys as the city’s unofficial symbol.

It must have been quite an education, unlike any that McClendon had received at Duke. He witnessed the boom-and-bust nature of oil and gas. He saw the riches available if you could time the rise and fall of volatile commodities correctly, and he also saw how money made all this possible. In time, he would go on to found Chesapeake Energy and become a convert to the potential of shale gas. He would do more than anyone else to promote shale gas. He was part pied piper, part early adopter, and part rapacious capitalist. Those dense rocks that resemble an old-fashioned chalkboard would make him a billionaire, before he nearly lost it all. McClendon would use his energy wealth to advance his energy and political agenda, assemble a world-class wine collection, and uproot the Seattle SuperSonics of the National Basketball Association, bringing his hometown its first professional sports franchise, renamed the Oklahoma City Thunder. More than anyone else, he would usher in an era of energy abundance.

History is full of odd ironies. The birth of shale gas is no exception. An environmentally minded oilman, George Mitchell, pioneered a way of cracking open rocks with water and chemicals that would come to embody one of the greatest environmental fears of the twenty-first century. And a right-wing oilman, Aubrey McClendon, would become an outspoken prophet for an abundant, low-carbon source of energy.
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Not long after Chesapeake inquired about leasing the Farm, my father spent a day driving around to visit neighbors and discovered that many had signed leases already. The reality sunk in. Future drilling locations surrounded the Farm. “We believed they would go under our property and get the gas anyway,” he told me later. It is an old fear. At the beginning of his classic novel Oil!, Upton Sinclair captured how the industry played on this worry. “Take it from me as an oilman,” the budding tycoon J. Arnold Ross tells a group of neighbors. “There ain’t a-goin’ to be many gushers here at Prospect Hill; the pressure under the ground will soon let up, and it’ll be them that get their wells down first that’ll get the oil.” This race to drill and drain free-flowing reservoirs was how it worked at the beginning of the twentieth century, but it is no longer the case. Still, the fear remains.

My mother called me again. “It is going to happen, and it is going to be obtrusive,” I said. But it wasn’t necessarily all bad, I added. Gas was a low-carbon energy source. By signing the lease, she was contributing to its growth. Until you sign the lease, you have the upper hand, I told her. They want your land. Craft an agreement that gives you a say over where the wells will be drilled to keep them on the periphery of the property, out of sight. It was possible for the industry to coexist with the land. In 2004 I visited Ted Turner’s ranch in New Mexico’s Sangre de Cristo Mountains. It is a spread so beautiful, it was once considered as a possible national park. Turner allowed gas drilling but wrote a lease that contained stipulations to make sure there was minimal impact. The energy company could bring only so many trucks onto his property at any one time. The wells were camouflaged behind low walls. The company tried four different shades of paint before Turner’s ranch manager settled on one that blended with the ponderosa pines. I suggested that my parents take a similar approach.

The Farm’s owners met in March 2009. “There was the inevitability of change,” my father recalled. “It was coming. All of our neighbors, all of the land around us, had signed. We were really concerned we would get all the negative—the trucks, the noise—and none of the positive stuff: the money.”

My parents and their friends signed the twenty-page lease in October 2009. In January 2011 the Oklahoma City company drilled the Matt 2H well at the cattle-guard gate to the property, fracking it in August. The Farm’s owners had become partners with Aubrey McClendon. Did these left-wingers, now balding and with gray hair, members of the Philadelphia upper middle class, do the right thing? These days, my sons have started going to the Farm every summer with their grandparents. Was the choice to sign the lease going to change the land? Or, by signing the lease and throwing their lot in with fracking, were my parents helping secure a future for their grandchildren filled with low-carbon gas and renewable energy?

There is a story my parents like to tell about the summer of 1973, as they were building the house that has become part of the lore of the land. A truck arrived and unloaded the house on pallets. None of the Philadelphians had any experience with building or hard labor. Three were newly minted lawyers and community organizers. My mother was getting ready to attend medical school. They gamely threw themselves into the job. My father volunteered to handle the wiring. He had taken electric shop in seventh grade, but when a county inspector arrived, he pronounced the wiring out of code. My father had used electrical boxes that were too small. Small bribes were the way to navigate Philadelphia’s bureaucracy, so he figured the Sullivan County inspector wanted a payoff.

As the inspector walked away, my father trotted after him with $50 in his pocket. Rambling, he described how things were done in Philadelphia. The inspector understood the message. “You see those little kids back there?” he said, pointing to a two-year-old boy and a three-year-old girl. “If anything happened to those kids because of the wiring, I would never forgive myself.” The inspector was talking about me and my sister. He walked away, the $50 still in my father’s pocket.

The inspector had the right approach. If you are going to build something, make sure it is safe. He refused to sign the papers until the wiring was done right. My father replaced the electric boxes. A few days later, the inspector approved the job. The United States faces a similar challenge. We are tearing down the old energy order and building a new one, but are we doing it responsibly? Is it enough to be passive consumers of energy, turning on lights and turning up the thermostat, and relying on the energy industry to make sure the electrons and gas molecules are there for us? What does it mean to promote ethical energy production, and how can it be done?

After my folks signed the lease on their land, I struggled with a set of nagging questions as I traveled the country, digital recorder and steno pads in my backpack, talking to people in fracking hot spots. Had my parents made the right choice? Had I given them good advice? Was the nation making a horrible mistake, or were these energy executives ushering in a new era of energy that we can all embrace? Or are they extending the lease on life of fossil fuel, energy that is both wonderful and destructive?

One thing is certain. Nearly every well drilled in the United States is fracked. That’s one hundred wells a day, perhaps even a bit more, year-round. Whether you fear fracking or celebrate it, that’s a lot of holes in the ground.
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This book is about the ecosystem and inhabitants of the new United States, one that I sometimes call Frackistan. To trace its emergence, I will begin deep underground and follow the path of the hydrocarbon up and out of the rocks. Humans do not create crude oil and natural gas. We gather it from deep underground, where it is created. Any book about fossil fuels must begin with rocks. They are, literally and figuratively, the foundation of the entire story.

Before the rigs are assembled, a company acquires the right to drill a well. This often involves finding who owns the mineral rights. As was the case with my parents, it’s the landowners. But in some cases, the mineral rights have been severed from surface ownership. One person owns the land and someone else owns what’s underneath. This split can be problematic for all involved. The hunt for leases is a central element of the story of modern American energy.

Once leases are signed and wells drilled, the energy molecules enter a labyrinthine system of pipes and machinery built by the energy industry to extract the oil and gas. To begin this journey requires fracking, the violent act of cracking open rocks. Without this initial interaction between humans and rocks, there would be no resurgence of US energy production, no fracking, and no book. I will spend time with the people, beginning more than a century ago, who pioneered fracking. Moving upward, the story becomes about the wells themselves and the freshwater in aquifers near the surface.

Of course, the story doesn’t end at the surface. That is where the energy industry interacts with people: neighbors who live near the wells, government officials, and environmentalists. It is also here that chief executives and corporations set this activity in motion and interact with the Wall Street money machine, without which the wells never would have been drilled. But this is not the end of the journey, and this book will also trace the final step. Eventually the bulk of this energy is burned to create electricity or heat homes. This releases carbon dioxide, which heads upward into the atmosphere and contributes to climate change. All along this path, the book will spend time with many of the inhabitants of this land, many of whom have struggled with the complexities of this new era and have arrived at surprising conclusions.

Why was Chesapeake so keen on north central Pennsylvania, in and around land my parents bought four decades ago? Why had a gaggle of landmen encamped at the Sullivan County Courthouse, rifling through real estate records untouched for decades to find who owned the mineral rights and bewildering overworked clerks who felt like the circus had come to town? The energy industry was chasing a giant deposit of sedimentary rock called the Marcellus Shale.

How did all this energy get here in the first place? Let’s begin at the beginning, or, at least, a long time ago. Most of the world’s continents have mountain ranges in the middle and great coastal plains on the edges. North America is different. Sixty million years ago, the broad collision of plates created the Rocky Mountains in the west and the Appalachian Mountains in the east. In between was an enormous, shallow ocean called the mid-Cretaceous inland sea. It covered the area we now call the Great Plains, Texas, and even reached up into what became Pennsylvania. Zooplankton and other small aquatic organisms lived in that sea, fed by the sun and nutrient-rich waters. When they died, they settled on the seabed. In this vast marine environment, over millennia, these dead creatures created a thick layer of organic material. Eventually rocks buried this sediment, an overburden that created pressure and generated heat. The organisms slowly cooked, broke down, and turned into natural gas and oil. Petroleum geologists have a simple term for shale. It is “source rock”—the birthplace of oil and gas. If water is the most abundant ingredient in fracking, it is also the ecosystem that generated the best energy-laden shale rocks in the first place.

Shales formed all over the planet as landmasses shifted around, leaving these fossil-fuel generators scattered on every continent and underneath the oceans. But not all shales are the same. Ancient lakes created shales that tend to have waxy hydrocarbons that cling to the rocks and resist modern petroleum extraction. Elsewhere, such as in China, where forest and woody debris constituted the primary organic ingredients, the resulting shales are layered with silty rocks, like a kitchen sink full of haphazardly stacked dirty dishes. But in the great waterway that covered North America, the conditions were just right for generating large, contiguous shales—the kind of deposits that in the modern era attracted Chesapeake, because it could carve up entire counties into rectangular units, each with its own set of wells, and drill with confidence that ninety-nine of every one hundred would find natural gas trapped inside the rock. It was an ideal setup for a shale factory.

At the end of the Cretaceous period, the waters receded, and the North American continent dried out. Beneath the surface, it was chockful of source rocks. The first that caught the attention of Mitchell Energy petroleum engineers in the early 1980s was the Barnett Shale in Texas. Driving from the northernmost well to the most southern would take about three hours depending on how heavy traffic was passing through downtown Fort Worth. By mid-2012, rigs had drilled more than fifteen thousand Barnett wells, mostly in four or five counties close to Fort Worth. They will drill thousands more before energy companies can no longer get enough gas out of the ground to justify the cost. And even then, gas will continue to seep out of the rocks and into wells for years after the drilling rigs have moved on.

In a global context, the 5,000-square-mile Barnett Shale is on the small side. On the other side of the world, Russia’s Bazhenov Shale sprawls for about 850,000 square miles, from the frozen Kara Sea nearly all the way to the steppes of Kazakhstan. It is about the size of Texas and the Gulf of Mexico combined. Due to a lack of roads, it is impossible to drive from its northern to southern boundaries. By one estimate, long-gone rivers deposited eighteen trillion tons of organic material on the bottom of an ancient sea. That’s a lot of carbon and hydrogen molecules that ended up as organic-rich siliceous shale.

This is the source rock for Siberia’s giant oil fields—and the source of much of modern Russia’s wealth and political strength. The trillions of tons of dead organisms baked in the heat of the earth and transformed, slowly, into oil droplets. Oil was expelled from the shale and traveled upward until impassable rock canopies trapped it. This process formed large oil reservoirs, not in underground pools but inside permeable rocks riddled with tiny holes that allowed billions of barrels’ worth of the sought-after liquid to collect. In any given year, Russia is either the world’s largest, or second largest, oil producer. This is due primarily to oil that escaped the Bazhenov. This narrative is a quintessential story of fossil fuel: organic material is converted into oil and gas inside the shale, and then the hydrocarbons escape and travel upward. If something blocks the molecules’ path, they will fill up porous rocks like water in a sponge and create a petroleum reservoir.

Almost every one of the world’s giant hydrocarbon reservoirs has filled up with molecules that were formed in shale source rocks and then exited at such a glacial rate that a time-lapse camera set to snap a frame every decade would make for boring viewing. California’s thick molasses crude came from the Monterey Shale. In North Africa, the Silurian shales of Algeria and Libya have earned those countries membership in the oil-exporting cartel OPEC (Organization of Petroleum Exporting Countries). Farther east, the same shales generated gas trapped in carbonate rock cavities now known as the giant North Field between Iran and Qatar, the world’s largest gas reservoir. In northern Europe, the Kimmeridgian Shales led to the 1970s North Sea oil boom. The poetically named La Luna Shale sits under Venezuela. The Qusaiba “hot shale” is believed to be the source of Saudi Arabia’s Ghawar, the largest single collection of crude oil that has ever been—and likely will ever be—discovered. These are conventional reservoirs that until a few years ago were the exclusive target of the world’s petroleum industry. “Drill a well and drain the reservoir” was the oilman’s mandate. But a century of rising global thirst for oil and gas has begun to exhaust these warehouses. The market demanded more, and the industry responded. It knew the nursery rocks still contained oil and gas, but how much? And could it be coaxed out?

The answers that have emerged over the past decade have spurred the industry forward. Many shales leaked off most of their hydrocarbon wealth, but others kept theirs locked away. Some, such as the Bazhenov, are so large that they leaked off billions of barrels but still have billions more stored away. How many more Barnetts and Marcelluses—geological turnkeys—are there? We don’t know. Until recently, few bothered to ask. The conventional thinking was that shales did not hold much economic value, and funding to study these rocks was paltry. Juergen Schieber, a professor of geology at Indiana University and one of the few academics interested in shale before the energy industry discovered how to frack it, said the gaps of knowledge remind him of sixteenth-century maps with large empty spaces and “Here be dragons” notations.

Humans have been following a path toward the source rock for as long as history has been recorded. At first the only hydrocarbons used by our ancestors made the long trip from source rocks up to the surface, avoiding geologic dead ends. Humans reveled in the utility of this gift. They used it to caulk boats and cook food. In places, it thickened the earth and was shoveled out to bind bricks together. In ancient Mesopotamia, the builders of the Tower of Babel and the Hanging Gardens of Babylon likely used this oleaginous bitumen as mortar. Eventually humans dug deeper in search of more. In 1821 a shallow well in Fredonia, New York, produced enough natural gas to light streetlamps for the town. In Europe and Central Asia, oily dirt was mined and refined into kerosene to be burned for light. As demand for the fuel grew, tinkerers and then professional engineers invented ways to delve into the earth in search of larger, untapped reservoirs. Refiners distilled this crude oil into fuel. Before long, there was the Ford Mustang and men on the moon.

Civilization has been heading toward source rock for a few thousand years; toward the geological kitchen where heat and pressure turned organic material into hydrocarbons. Now, with fracking, there’s a lot more oil and gas to be extracted. But once we’ve reached the source rock, we’ve gone as far back as possible. You can’t devise technology to dig deeper and reach even further back in geologic time. Source rock is where plankton turned into hydrocarbons. There is no further back. This is it.
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OTTIS GRIMES

Drilling and fracking is a loud, noisy business. Smelly too. People rely on energy and enjoy its benefits, but who wants to live near a well? Sometimes the petroleum-laden rocks are conveniently remote. In 1967, drillers discovered Alaska’s enormous Prudhoe Bay oil field a couple hundred miles north of the Arctic Circle. Years later, floating drilling platforms tapped into massive oil and gas deposits in the deep waters of the Gulf of Mexico, a long helicopter flight from shorefront homes. The shale boom is different. Wells spread out across entire counties. As of 2013, more than fifteen million Americans lived within a mile of a well that had been fracked in the past few years.

This new proximity between wells and homes is one of the defining features of the new energy landscape. If wells weren’t allowed within a mile of the nearest home, United States oil and gas output would very likely be declining. But that isn’t the path we’ve chosen. The country and its courts long ago decided that unfettering drillers provided desirable rewards. Some homeowners would be compensated for their troublesome new neighbors; others weren’t so fortunate. This arrangement is being tested in the era of fracking.

To better understand the complex relationship between drillers and homeowners, why it was codified, and how it enabled the birth of fracking in the United States, it helps to go back to where it started.

In March 1919 an itinerant oil driller named Ottis Grimes bought a house for his family in Burkburnett, Texas. Until a year earlier, there were a thousand residents in this town near the Red River in the northern part of the state, along with a bank, hotel, and cotton gin. Then a local farmer drilled a well and found a lot of oil.

Burkburnett’s metamorphosis was sudden and complete. Wildcatters, land speculators, and oil-field workers turned the small prairie community into a bustling hub of humanity. By the time Grimes arrived, the sidewalks were too packed to walk down. Restaurants welcomed patrons around the clock. Several dance halls opened, and then were closed for “immoral” activities. There was even a drug bust. Sheriff’s deputies confiscated $42,000 worth of morphine sulfate—the equivalent of about three-quarters of a million dollars when adjusted for inflation.

The population quintupled in a couple years. It was a quintessential boomtown. The 1940 Hollywood movie Boom Town, featuring Clark Gable and Spencer Tracy as wildcatters-turned-tycoons fighting over the same woman, was inspired by Burkburnett.

The transformed city bore all the hallmarks of early oil production. “The air was permeated with a strong smell of petroleum,” a historian noted. Hundreds of ten-story derricks, built from longleaf yellow pine, towered over the city. “Burkburnett is now like a huge pin-cushion,” a visitor remarked. Derricks were often only fifty feet from each other.

Traffic and oil spills turned the city’s dirt roads into a fetid mess. A black-and-white photograph showed a black creek running between homes. “Oil a mile long,” was etched into the print. The month before Grimes bought his home, two British insurance syndicates canceled liability coverage in Burkburnett. Their reason was the town was so low on water that fighting the frequent well fires was impossible. An influenza outbreak was followed by smallpox.

The toll on the town was matched by the opportunity for wealth. In November 1919, the local paper reported an oil company out of Dallas paid a record $100,000 to drill on a single acre. The local school leased its land for $14,000 and built a new high school with the money. The entire city was gripped by oil fever. “To try to talk about anything except oil,” said a journalist, “would create as much consternation as a rebel yell at a spiritual séance.”

The Burkburnett boom was different from other early-twentieth-century discoveries in one important respect: the oil was found in and around—and under—a town that had been platted and subdivided into hundreds of small homesites. The oil field was not on a remote ranch. The oil field was Burkburnett. Many people received leasing payments and royalty checks. It was the first time that energy production had landed, quite literally, in people’s backyards. Or front yards, as was the case with Ottis Grimes.

He bought his home, a four-room frame house on a small lot, but there was a catch: the transaction didn’t include the mineral rights, creating what’s known as a “split estate.” Grimes owned the land and the house. H. L. Bunstine, who worked for Magnolia Petroleum (later Exxon Mobil) and sold him the house, kept the oil underneath.

Within days after the sale, armed Goodman Drilling workers entered the property. They erected a soaring derrick that Grimes said posed a “constant menace” of toppling in the strong winds and flattening his home. The shaft of a several-hundred-pound steam engine spun throughout the night within inches of his stoop, and a steam boiler was deposited behind his home. Workers built a “slush pit” to hold noxious drilling fluid so close to the house that windows were spattered. Grimes and his wife couldn’t sleep. They had to yell to talk inside their living room.

Grimes sued to stop the drilling, claiming that Goodman Drilling had turned his domesticity into a nightmare. The company’s lawyers replied that any delay would allow nearby wells to suck out all the oil. A considerable number of the company’s employees would need to be laid off. Anyway, this was Burkburnett, the lawyers argued, and “the injuries complained of . . . are but those commonly sustained by the inhabitants of the town.” As many as four wells were being drilled on any given day in Burkburnett and if the court granted the requested injunction, they said, the oil-greased wheels of commerce would stop turning.

A nearby judge ruled in favor of the drillers, and Grimes appealed to a court in Fort Worth, where other judges also said he was out of luck. He owned the surface, but not the mineral rights beneath his property. “He is in no position to complain of conditions,” the judges wrote, “such as are usual and customary during the drilling of an oil well.”

After losing his court fight, Grimes and his wife sold their house and left the oil patch. They moved to the Texas-Mexico border and raised dairy cows, according to census data and land records. The legacy of the case, however, outlived his short stay in Burkburnett and influenced the modern energy boom. The Grimes vs. Goodman Drilling ruling set the legal framework in Texas, and for decades turned up as precedent in other oil and gas exploration cases.

“The general rule has been pretty much the same since the Grimes case,” said Barney Fudge, who grew up in Burkburnett in the 1940s and serves as a judge in the 78th District Court, where the Grimes case was originally heard in 1919. “Whoever has the mineral rights is the dominant estate. Texas did that because the hydrocarbons were so valuable. I think it was a policy decision by the courts.”

Other states copied Texas’s legal approach. The oil industry had the right to drill wherever it owned the minerals. And not just drill: build roads, tear down fences, put in pipelines, and use water wells. The dominance of mineral rights was an invaluable boost to the fledgling oil industry. Eager for the benefits of energy production, politicians and judges created favorable conditions for the United States to become a giant oil and gas producer in the twentieth century.

Over the years, Texas and other state courts eased up. By the 1970s, the courts tilted back a bit toward landowners. Oil companies could only use what land was “reasonably necessary” and consistent with typical industry practices. Today’s courts and state regulators are considerably less tolerant of wanton disregard for landowners and the environment than they were in 1919. But the principle remained in place as shale development shifted into high gear in the first years of the twenty-first century. In legal terms, the landowner remains the servant while the mineral owner, and the companies that lease these rights, is the master.

This decidedly pro-drilling legal framework is one of the reasons fracking was an American invention. The right conditions existed in the United States to encourage oil and gas exploration and the risk taking necessary to propel the industry forward.

There are other reasons as well. From Saudi Arabia to Mexico, in Europe and Africa, oil and gas belong to the state. State-run energy companies, in many parts of the world, administer and exploit these national resources. The governments usually own all the oil and gas, even if they are under private property. The United States chose a different path. It has never had a national oil company. American colonists rejected English common law, which reserved all mineral rights for the monarch. Initially, landowners in the United States owned their minerals and this created an enormous incentive for them to allow oil and gas drilling, because any wealth went into their wallets. If someone other than the landowner held title to the subterranean riches and stood to reap all the profits without any disruptions, the incentive would be even greater. America’s private ownership of mineral rights, conceived while whale blubber, coal, and wood were still the fuels of choice, turned out to be remarkably useful in the petroleum age. It was “a marvelously elegant system that ensures that all natural resources are fully developed,” enthused Rex Tillerson, the chairman and chief executive of Exxon Mobil.

A permissive legal system, large financial incentives for the owners of mineral rights to allow drilling, and a tradition of small, independent energy companies struggling for survival and willing to take risks created an environment where fracking took root and flourished. From the dribble of gas in Mitchell Energy’s 1982 C. W. Slay well, it took twenty-six years for the fracking industry to reach an annual production of 1.84 trillion cubic feet of natural gas from shale. It took two years to double that to 3.68 trillion cubic feet. And it took less than two years to double that again to 7.36 trillion cubic feet.

Like it or not, fracking is here to stay. What began in Texas moved to neighboring states and then across the country. It is now spreading around the world. The sun never sets on a frack crew. Fed by a steady diet of fresh capital from investors, the drilling industry proceeded with abandon, not caution. This headlong rush created a glut of gas and reversed decades of declining oil production. This flush of fuel created new wealth, jobs, and economic opportunity. The phenomenal growth of fracking took everyone by surprise. The energy industry wasn’t prepared, and neither were landowners and government officials. While fracking upended the energy landscape in many ways that are beneficial, it also had its own set of problems. “This came much faster than anticipated,” said Peter Voser, the chief executive of Royal Dutch Shell, in an interview. “And neither the regulator, the legislator, nor the industry was actually prepared to deal with the issues.”
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Today’s boomtowns bear only slight resemblance to Burkburnett nearly a century ago. There is still a rush of wealth and jobs, housing shortages, and often a surge in drug use. Landowners with mineral rights are generally ready and willing to sign large leasing bonus checks. Modern-day Ottis Grimeses, who live amid the trucks and diesel-powered compressors but don’t have a share of the prosperity, tend to be the loudest critics. John Tintera, who for twenty-two years worked at the Texas oil and gas regulator and retired in 2012 as executive director, said his biggest mistake was not to recognize the problem of surface owners who had all the nuisances without getting any compensation. In a speech in September 2013, he said he never heard from the people “getting money in their mailbox on a regular basis . . . the real complaints were from surface owners.” There will likely be more latter-day Ottis Grimeses who live with drilling but don’t get checks. Developers and sellers are increasingly holding on to the mineral rights, hoping that drilling may one day begin.

But there are many significant differences between Burkburnett and modern shale communities. Gone are the mile-long creeks of flowing oil. Reckless environmental degradation, at least in the United States, often results in fines and criminal convictions. Energy production near where people live has brought about more community involvement, accountability, and lawsuits. The industry is being scrutinized more closely than ever. States are playing catch-up, struggling to become fleet-footed regulators with the backbone to stand up to industry. Many remain conflicted, however, and want to make sure they don’t choke off the economic gains created by drilling.

Emily Krafjack is trying to find what she calls the “delicate balance” between the benefits and headaches of drilling. She lives with her husband in a rural home in Mehoopany, Pennsylvania. She leased her property, as did her neighbors. Chesapeake Energy chose to build a drilling pad on the edge of her neighbor’s property, which put it right on the edge of her small plot of land. It drilled the first well five hundred feet from her porch in 2010.

“It was a lot louder than we expected. Everyone told us we would hear a hum. I would have loved that. We heard every clang and bang and every worker yelling,” she said. She slept, or tried to, with the television on in a futile attempt to drown out the noise. Her husband, a construction worker, told her it was louder than a pile driver. Once, a convoy of trucks filled with sand backed up in front of her home, filling it with diesel fumes. “I thought I could grin and bear it, but I was coughing my head off,” she said.

Unlike Grimes, she didn’t sue. She appreciated the jobs the companies brought into her community. “I have friends and family who got jobs. Many of us have benefited from bonus payments and royalties. It can be very good for our local economy,” she said. (Her observation is borne out by national statistics. Between 2010 and 2012, the United States added 169,000 fossil fuel–related jobs, a pace ten times quicker than the rest of the economy.)

Krafjack educated herself about drilling and created a nonprofit organization to spread information about how to hold the industry to the highest possible standards. She learned that some companies built sound barriers around their drill pads to muffle the noise, and insisted Chesapeake build one. It did for the second well. “I don’t think I’m being unreasonable. I can’t talk on the phone or watch my television when they are fracking,” she said. When she called Chesapeake and complained about the trucks, they were gone within an hour. “There are times when the delicate balance is reached. When an operator or a pipeline company decides to do something better, they are working towards the balance,” she said.

Mark Boling, a top executive with Southwestern Energy, a Houston driller, agreed there is more work to do. “The industry has done a great job of figuring out how to crack the code belowground—how do you get natural gas or oil out,” he said. “However, it hasn’t spent a lot of effort thinking about how you handle development aboveground.”

Living near a well under construction isn’t easy. Traffic, noise, and foul air are constant and legitimate complaints. A Chesapeake vice president, in a candid speech, said in March 2012 that while people like natural gas, “making it can be problematic. Nobody likes that part. I can tell you this: the sausage making will get better and better and better.”

The Burkburnett boom—and dozens like it—paved the way for the American century and its unmatched prosperity. Will the shale boom, occurring in a new century with modern environmental sensibilities and concerns, resemble the old booms? Or is there a new path available to the United States, one that emerges from the new proximity of hundreds of thousands of shale wells and millions of Americans? Will the industry create a new generation of Ottis Grimeses—or will it create more Emily Krafjacks?

One thing is for certain. Simply to keep oil and gas production in the United States flat, the industry must drill thousands of wells every year, often packed closely together. This is due to the stingy nature of the rock.
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Shale is dark and dense, surprisingly heavy in the hand. Scott Tinker reached into a three-foot-by-three-foot cardboard box and pulled out a cylinder of shale cleaved in two pieces. “Here’s good, dark shale,” he said. “The organics make it dark when they rot.” A blackboard hue indicated that organisms once lived and died there, turning into fossil fuel. We were standing in a warehouse on the north side of Austin, Texas, piled from the floor to the thirty-foot ceiling with racks of these boxes. It reminded me of the final scene from Raiders of the Lost Ark. Tinker called his collection the Library of Congress of rocks.

Tinker, the head of the University of Texas Bureau of Economic Geology, one of the world’s foremost institutes for studying petroleum rocks, held the shale near his face and licked the flat side of half a cylinder. His tongue cleaned the dusty surface. “Now you are looking at the rock texture,” he said, holding it out for me to examine. It appeared uniform, with no visible striations, and solid. To see the tiny holes where the oil and gas is trapped requires a $2 million scanning electron microscope. Breaking into these vaults demands a lot of muscle.

The first step is to drill a long well straight down, which is then typically turned so that the hole, known as a wellbore, runs parallel to the surface, traveling through the horizontal layer of shale. A conventional sandstone reservoir, with large interconnected pores full of fossil fuel, is like an inflated balloon. When the balloon is punctured, air rushes out. Similarly, when the drill bit churns its way into a reservoir, the oil and gas stampede into the well. But shale is so solid that next to nothing enters the well unless it is “stimulated.” A company pumps in liquid—mostly water, mixed with sand and a cocktail of chemicals to reduce friction, thicken the water, and kill any hitchhiking bacteria carried from the surface—under extraordinary pressure. Water doesn’t compress, so when forced up against a rock at rising pressure, it will cause the rock to break.

When it breaks, the frack fluid rushes out of the well and into the newly opened space. The fluid often carries sand, which will remain behind to prop open the new fractures and prevent them from closing up again when the liquid is retrieved. More water, more pressure, more fractures. A driller might execute dozens of fracks along the horizontal leg of a well, transforming an impermeable block into rock riddled with tiny cracks. Each crack exposes the shale to what amounts to a tiny brook that leads to a small stream and so forth until it reaches a river (the well itself) that connects the shale to the surface. A petroleum engineer who calculated how large an amount of shale was exposed by a typical frack estimated it was one hundred million square feet—or the floor-space equivalent of about thirty-five giant malls.

A lot of natural gas, or oil, will rush into the new fractures. A newly fracked well produces much of its energy in its first few months. But the story doesn’t end here. There’s an enormous pressure difference between the shale and the fractures. Think of opening the door of a plane at thirty thousand feet. Everything inside the cabin that is not bolted down will be sucked toward the opening, as the unequal pressures inside and outside find a balance. Something similar happens in the shale. Tiny gas and oil molecules can travel, possibly several feet, from inside the shale to the new cracks. Thus over months and years, a fracked well will continue to produce declining amounts of hydrocarbons as the molecules jump from one tiny pore space to the next, and likely through the rock itself, in a slow journey to the well.

Still, a single well drains oil and gas only from a few hundred feet around the hole. That’s why the industry places wells close to one another, or else they will leave valuable hydrocarbons behind. This is not Burkburnett’s haphazard, wasteful, a-derrick-every-fifty-feet approach, but it can still leave a county pockmarked. Researchers are searching for new ways to create bigger fracture networks. Today’s fracking is like the tiny crack created by a pebble kicked up by a tire hitting the windshield of a car. Engineers are looking for ways to hit the windshield with a hammer, smashing it into a mad spider’s web of fractures.
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In the early years of the fracking juggernaut, the industry barreled ahead, eager to capitalize on this newfound resource. In its wake, it generated concerns and some real problems for people who lived near wells and for the environment. It would take years for these problems to be identified. Citizens, regulators, and some parts of the industry are hard at work trying to find fixes.

Fracking injects a large amount of water, and much of that water is put down a well, never to return. Less well understood is that the sheer volume of water that comes back out of wells means that contaminated water, not oil and gas, is the industry’s largest product. What flows out needs extensive treatment before it can be reused in another frack job, much less released back into nature. Initially, some of this water was sent to public wastewater treatment facilities, which weren’t equipped to handle it, and then discharged into rivers. Pennsylvania, where this problem was particularly acute, instituted a voluntary moratorium for municipal plants. Problem solved, until several private wastewater treatment facilities sprang up to take the waste, setting off a game of regulatory whack-a-mole. Some of these facilities are excellent operators, others less so. A study in Western Pennsylvania found one private facility was releasing a large amount of salt and radium. Levels of the radioactive element did not exceed government standards, but radium was building up in some sediment near the plant’s discharge pipes. Some of the returned water, instead of being cleaned up in a sewage plant, was simply injected into deep disposal wells, where it fills up underground reservoirs in the hope that it will never be seen again. Recycling frack water has been on the rise for several years, but is far from universally embraced.

These disposal wells, even overlooking the inherent problem of taking drinkable water and sending it into permanent exile, can lubricate existing faults and cause earthquakes. “Man-made seismicity” and “induced seismicity” are the polite terms for this phenomenon. While the tremors aren’t large, they are nonetheless unsettling for longtime residents of Dallas and Columbus, Ohio, who are growing accustomed to feeling small rumbles under their feet.

Getting the fresh water to a well requires considerable truck traffic. For the Matt 2H on my parents’ property, about 350 trucks delivered water from the Susquehanna River, which is thirty miles away. Another 75 trucks traveled sixty miles from Tunkhannock Creek, and 10 trucks from nearby towns. More trucks hauled in a small factory of equipment needed to drill and fracture the well.

So far, the shallow aquifer that supplies drinking water on my parents’ property and neighboring farms hasn’t turned briny. Tests for contaminants have been negative. The well itself descended 7,200 feet. If it was built correctly, it is doubtful that man-made fractures created any new pathways for existing pollutants, or chemicals used to create the well, to rise up into the aquifer. It isn’t impossible, but independent studies in neighboring counties called such an occurrence “unlikely” and haven’t turned up any evidence of this taking place.

If the fracking didn’t create any pollution pathways, perhaps the well itself did. The layers of cement and steel pipe inserted into the wellbore and designed to protect shallow drinking water aquifers don’t always work. My father asked for information about what tests Chesapeake ran on the well to determine if the cement held, but he gave up asking after getting the runaround for a couple weeks. Even if the well was good on day one, what will happen to the Matt 2H after a decade, or decades, of the pipes and cement sitting in a hot environment with corrosive liquids? Was Chesapeake in a rush to finish the well and move on to the next? I don’t know. State inspectors cited the company for failing to follow “best management practices” to protect a nearby stream. What the inspectors saw on the surface led to violations, but what about what was below and out of sight?

There’s another question about the well—and many others like it. When Chesapeake completed the Matt 2H, flushing out the water it injected underground, how much natural gas was allowed to vent into the atmosphere? How much escaped from the pipelines that delivered it around the country? Methane, the main ingredient of natural gas, is a potent greenhouse gas. Releasing it adds to the carbonization of the atmosphere and contributes to climate change. Indeed, if too much natural gas leaks out, the benefits of making electricity from gas versus coal can disappear. I have no way of knowing how much methane escaped from the Matt 2H. When future wells are drilled on the pad on the Farm, federal rules that go into effect in 2014 will require “green completions” to capture this methane. Some companies already use this equipment and report that not only is most of the methane captured, this approach often pays for itself by avoiding the expense of buying the diesel otherwise needed to fuel drill-site machinery.

In July 2011, a month before fracking of the Matt 2H began, the lead author of a large study on natural gas told the US Senate Committee on Energy and Natural Resources that there are benefits and risks associated with fracking. The risks, said Ernest Moniz, then a professor at the Massachusetts Institute of Technology, are “challenging but manageable. In all instances, the risks can be mitigated to acceptable levels through appropriate regulation and oversight.” As he said in a speech a year later, “All of these are manageable, which should not be confused with managing them.” Three months after he made these comments, Moniz was nominated to become secretary of energy. Both the federal government and state governments are taking steps to identify problems and devise fixes. The environmental impact is improving. But more can be done and, as long as regulators and the industry don’t shy away from problems, can continue to be done.

Thanks to fracking, the United States is producing more natural gas than ever. The same technology used to get gas out of shale is now being used to get oil as well. In the summer of 2013, the United States pumped nearly 7.5 million barrels a day of crude oil, a level unseen since 1990. North Dakota, home to the Bakken Shale, was producing 875,000 barrels a day, up from 150,000 barrels five years earlier. For decades, the United States has imported millions of barrels of oil every day. Imports are now falling. While it seems unlikely that America will ever become “energy independent,” it is certainly unwinding its dependence on foreign suppliers in the Middle East and Africa. For generations, the United States has used its military might to keep oil flowing, fighting wars and patrolling sea lanes. Maybe this era will now come to an end. By 2020, America could become the largest global oil producer.

This is a stark change from the past, when so much energy production was outsourced. US energy consumers were able to use vast amounts of oil and gas without having to confront the impact or legacy of their addiction. A few years ago, I flew over Nigeria’s coastal mangrove swamps in a helicopter. The vegetation on the sides of the Niger River was blanched white and denuded of leaves. It felt like I was looking at a black-and-white film. After decades of oil development, and the extraction of more than $1 trillion worth of oil, Nigeria struggles with rampant corruption and internal conflict. It remains a poor nation by any measure. The Niger Delta was the source of nearly 8 percent of the oil imported by the United States from 1981 to 2011. In the first half of 2013 it was 4 percent and falling.

Fracking means that the United States is producing more and more of the energy it consumes in its backyard. That didn’t work out too well for Ottis Grimes. But there is no question that the localized environmental impact is significantly less than in 1919 Burkburnett, or modern-day Nigeria.

Drilling wells in a more environmentally responsible manner isn’t enough for some fossil-fuel critics. They argue that burning coal, oil, and gas is releasing too much carbon and accelerating the unpredictable consequences of climate change. But not all fuel is equal in this measure. To achieve the same amount of energy, burning coal generates 42 percent more carbon dioxide than crude oil, which itself generates 18 percent more than natural gas. Critics argue that slowing the rate at which carbon is building up in the atmosphere, by burning gas instead of coal, is a half measure, and the Earth is too far into climate change for this kind of incremental progress. What is needed, they contend, is a wholesale switch to fuels that don’t emit any carbon.

Sometimes I wonder what the energy landscape would look like if the industry couldn’t frack shale rocks; if all that oil and gas were still locked away out of reach. Would there be more wind and solar power? Would we be putting liquefied corncobs and prairie grass into our fuel tanks? Would we have found ways to be more fuel efficient, investing in public transportation and insulated windowpanes?

I suspect that America would be importing huge amounts of natural gas from overseas along with the fleet of tankers that brings crude oil. Fracking has not derailed the growth of renewable energy. Electricity from renewables, power sources that emit no carbon, has grown fast. The wind provided three-tenths of 1 percent of US power a decade ago. It is now about 4 percent. Considering that American energy consumption is Brobdingnagian, that’s historic growth. Solar is also growing but remains much smaller.
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