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PART one

ORIGIN STORIES

.

The National Weather Service issues a “Fire Weather Watch” when weather and fuel conditions may lead to rapid or dramatic increases in wildfire activity.

In this great chain of causes and effects, no single fact can be considered in isolation.

—ALEXANDER VON HUMBOLDT





Prologue

On a hot afternoon in May 2016, five miles outside the young petro-city of Fort McMurray, Alberta, a small wildfire flickered and ventilated, rapidly expanding its territory through a mixed forest that hadn’t seen fire in decades. This fire, farther off than the others, had started out doing what most human-caused wildfires do in their first hours of life: working its way tentatively from the point of ignition through grass, forest duff, and dead leaves—a fire’s equivalent to baby food. These fuels, in combination with the weather, would determine what kind of fire this one was going to be: a creeping, ground-level smolder doomed to smother in the heavy dew of a cool and windless spring night, or something bigger, more durable, and dynamic—a fire that could turn night into day and day into night, that could, unchecked and all-consuming, bend the world to its will.

It was early in the season for wildfires, but crews from the Wildfire Division of Alberta’s Ministry of Forestry and Agriculture were on alert. As soon as smoke was spotted, wildland firefighters were dispatched, supported by a helicopter and water bombers. First responders were shocked by what they saw: by the time a helicopter with a water bucket got over it, the smoke was already black and seething, a sign of unusual intensity. Despite the firefighters’ timely intervention, the fire grew from 4 acres to 150 in two hours. Wildfires usually settle down overnight, as the air cools and the dew falls, but by noon the following day this one had expanded to nearly 2,000 acres. Its rapid growth coincided with a rash of broken temperature records across the North American subarctic that peaked at 33°C on May 3 in a place where temperatures are typically between 15 and 20°C. On that day, Tuesday, a smoke- and wind-suppressing inversion lifted, winds whipped up to twenty knots, and a monster leaped across the Athabasca River.

Within hours, Fort McMurray was overtaken by a regional apocalypse that drove serial firestorms through the city from end to end—for days. Entire neighborhoods burned to their foundations beneath a towering pyrocumulus cloud typically found over erupting volcanoes. So huge and energetic was this fire-driven weather system that it generated hurricane-force winds and lightning that ignited still more fires many miles away. Nearly 100,000 people were forced to flee in what remains the largest, most rapid single-day evacuation in the history of modern fire. All afternoon, cell phones and dashcams captured citizens cursing, praying, and weeping as they tried to escape a suddenly annihilating world where fists of heat pounded on the windows, the sky rained fire, and the air came alive in roaring flame. Choices that day were stark and few: there was Now, and there was Never.

A week later, the fire’s toll conjured images of a nuclear blast: there was not just “damage,” there was total obliteration. Trying to articulate what she saw during a tour of the fire’s aftermath, one official said, “You go to a place where there was a house and what do you see on the ground? Nails. Piles and piles of nails.” More than 2,500 homes and other structures were destroyed, and thousands more were damaged; 2,300 square miles of forest were burned. By the time the first photos were released, the fire had already belched 100 million tons of carbon dioxide into the atmosphere, much of it from burning cars and houses. The Fort McMurray Fire, destined to become the most expensive natural disaster in Canadian history, continued to burn, not for days, but for months. It would not be declared fully extinguished until August of the following year.

Wildfires live and die by the weather, but “the weather” doesn’t mean the same thing it did in 1990, or even a decade ago, and the reason the Fort McMurray Fire trended on newsfeeds around the world in May 2016 was not only because of its terrifying size and ferocity, but also because it was a direct hit—like Hurricane Katrina on New Orleans—on the epicenter of Canada’s multibillion-dollar petroleum industry. That industry and this fire represent supercharged expressions of two trends that have been marching in lockstep for the past century and a half. Together, they embody the spiraling synergy between the headlong rush to exploit hydrocarbons at all costs and the corresponding increase in heat-trapping greenhouse gases that is altering our atmosphere in real time. In the spring of 2016, halfway through the hottest year of the hottest decade in recorded history, a new kind of fire introduced itself to the world.

“No one’s ever seen anything like this,” Fort McMurray’s exhausted and grieving fire chief said on national TV. “The way this thing happened, the way it traveled, the way it behaved—this is rewriting the book.”





Chapter 1

If a tree burns in the forest and nobody sees it . . . 

In Canada, this is more than a philosophical question. Canada contains 10 percent of the world’s forests, vast tracts of which are uninhabited. But “vast” is an ineffective descriptor when it comes to Canada, its forests, or its fires. One way to grasp the magnitude of this country is to get in a car in Great Falls, Montana, and head up I-15 to Sweetgrass, on the Canadian border. Once you’ve crossed into Coutts, Alberta, reset your odometer and point your car north. Then, settle into your seat for a couple of days. With the Rocky Mountains on your immediate left, this route takes you up the western edge of the Prairies, through Lethbridge, Calgary, and Red Deer—wheat and cattle country. Once past the northern metropolis of Edmonton, you will find yourself increasingly alone on the road, surrounded by broad expanses of hardscrabble subarctic prairie—fields frozen solid or half drowned and barely fit for cattle feed.

On the main road, now no wider than a residential street, hamlets with one blinking light and a gas station slide by and not another for fifty miles. To the east and west, gravel range roads run out to the vanishing point, and man-made structures appear more and more as intermittent novelties. Here, a schoolhouse-sized Ukrainian church with its tin-sheathed onion dome stands alone against a windswept loneliness so profound it suggests the Russian steppe. There, a barn collapses asymmetrically beneath the weight of a hundred heavy years, fully half of them spent clenched in the fist of winter, the people long gone. Farther on, a ten-acre lake so startlingly blue that mere reflection, even of Alberta’s sky, seems insufficient to explain it. Somewhere along the way, you will cross an unmarked divide where deer give way to moose, crows give way to ravens, and coyotes give way to wolves. By the time you get to North Star, the wide-open spaces for which Alberta is famous will be filled in by low, mixed forest and bogland that bears a strong resemblance to Siberia. By the time you stop for coffee in a lonely place called Indian Cabins, it will be tomorrow and your odometer will be approaching one thousand miles, but you will still be in Alberta.

Up here, in the landlocked subarctic, things seem to occur in outsized dimensions: lakes can be the size of inland seas and the trout inhabiting them can weigh forty-five kilograms; large wild animals, including the continent’s biggest bison, outnumber people. In Wood Buffalo National Park, the second-largest national park in the world, is the world’s largest known beaver dam. Spotted in 2007 with the aid of a satellite, it is more than twice as long as the Hoover Dam, and it appears to be growing. In 2010, an adventurous man from New Jersey named Rob Mark set out to visit it. He was allegedly the first person to do so, and it was hard going. “The foliage is so thick,” Mark told the CBC, “you can’t see very far . . . then it turns into muskeg, which is incredibly difficult to walk on. And then it goes out to complete bog swamp.” It explains why so few outsiders frequent this place in the warmer months, and why winter is the preferred season for cross-country travel. “The mosquitoes,” added Mark, “are absolutely horrific.”

One exception to the general gigantism can be found in the trees, which seldom exceed sixty feet in height or a hundred years in age. These woods, a shifting mix of pine, spruce, aspen, poplar, and birch, are known collectively as the boreal forest,FN1 and whatever they may lack in individual size, they compensate for in sheer numbers. Girdling the Northern Hemisphere in a circumpolar band, the boreal forest is the largest terrestrial ecosystem, comprising almost a third of the planet’s total forest area (more than 6 million square miles—larger than all fifty U.S. states). Fully a third of Canada is covered by boreal forest, including half of Alberta. Continuing west, over the Rocky Mountains, through British Columbia, the Yukon, Alaska, and across the Bering Strait into Russia (where it is known as the taiga), the boreal forest stretches all the way to Scandinavia and then, undeterred by the Atlantic Ocean, makes landfall on Iceland before picking up again in Newfoundland and continuing westward to complete the circle, a green wreath crowning the globe.

As densely wooded as the boreal might appear from the roadside, it is, within, something far more amphibious, containing more sources of fresh water than any other biome. In this sense, the circumboreal forest resembles a kind of hemispheric sponge that happens to be covered in trees, their billions of miles of roots weaving the continents together in a subterranean warp and weft. While not as openly fluid as Florida’s Everglades, the boreal’s countless lakes, ponds, bogs, rivers, and creeks serve a similar function of gathering, storing, filtering, and flushing fresh water. Billions of birds, representing hundreds of species, live in and migrate through this ecosystem.

One reason the trees never get very big or very old is because, in spite of all that water, they burn down on a regular basis. They’re designed to. In this way, the circumboreal is truly a phoenix among ecosystems: literally reborn in fire, it must incinerate in order to regenerate, and it does so, in its random patchwork fashion, every fifty to a hundred years. This colossal biome stores as much, if not more, carbon than all tropical forests combined and, when it burns, it goes off like a carbon bomb. In North America, the epicenter for these stratospheric explosions is northern Alberta. Because of this, every town up here, big or small, faces the same dilemma: where the houses end, the forest begins. There are bears, wolves, moose, and even bison in there, but the most dangerous thing hiding in those woods is fire. Under the right conditions, a big boreal fire can come on like the end of the world, roaring and unstoppable. These are fires that can burn a thousand square miles of forest along with everything in it and still be out of control.

Virtually unknown and, at the time, unseen by all but a handful of people, is the Chinchaga Fire of 1950, the largest fire ever recorded in North America. Igniting on the border of British Columbia and Alberta in June of that year, it burned eastward across northern Alberta for more than four months, impacting approximately 4 million acres, or 6,400 square miles, of forest (roughly, the combined area of Connecticut and Rhode Island, or three times the size of Prince Edward Island). The fire generated a smoke plume so large it came to be known as the Great Smoke Pall of 1950. Rising forty thousand feet into the stratosphere, the plume’s enormous umbra lowered average temperatures by several degrees, caused birds to roost at midday, and created weird visual effects as it circled the Northern Hemisphere, including widespread reports of lavender suns and blue moons. Prior to the Chinchaga Fire, the last time such effects had been reported on this scale was following the eruption of Krakatoa in 1883. Carl Sagan was sufficiently impressed by the effects of the Chinchaga Fire to wonder if they might resemble those of a nuclear winter.

.

Every year, the National Oceanic and Atmospheric Administration (NOAA), in cooperation with fire scientists from Canada and Mexico, issues a document called the North American Seasonal Fire Assessment and Outlook, which attempts to predict the likelihood of wildfires across the continent. The Outlook includes maps for each month of fire season, and they are color-coded, with red indicating a likelihood of increased fire activity and green indicating a decrease. Like 2015 before them, the monthly maps for 2016 showed a lot more red than green, and the map for May showed more red than all the others: in addition to large swaths of Mexico, the American Midwest, and all of Hawai’i, red covered much of southern Canada—from the Great Lakes all the way to the Rocky Mountains. It was an enormous area and included most of Alberta’s active petroleum fields. In the middle of that hot zone, in the middle of the forest, sat Fort McMurray.

Fort McMurray is an anomaly in North America. Located six hundred miles north of the U.S. border and six hundred miles south of the Arctic Circle, the city is an island of industry in an ocean of trees. Without the lure of petroleum, this part of Alberta would resemble Siberia in even more ways than it already does: sparsely populated; its rivers spun like compass needles toward the Arctic Ocean; its trees low, short-lived, and prone to fire. Here, half a dozen permanent settlements dot a region the size of Kentucky, and only one has a population over 800: in 2016, Fort McMurray and its satellite communities were home to an international population of nearly 90,000 people living in 25,000 houses and buildings ranging from trailer homes and condominiums to McMansions and high-rise concrete apartments. The city’s “urban service area”—the area covered by garbage collection and firefighting services—covers sixty square miles of convoluted terrain laced with creeks and ravines that are further fragmented by two major rivers and two tributaries. Together, they surround and entwine the city like the writhing arms of an octopus.

Scattered across the surrounding landscape in semipermanent “man camps” was an additional shadow population of roughly forty thousand workers whose numbers ebb and flow with the price of crude oil, the pace of development, and routine maintenance cycles at the processing plants. As one longtime resident put it, “We’re just a colony of oil companies.” Canada is the world’s fourth-largest oil producer and the third-largest exporter. Nearly half of all American oil imports—around 4 million barrels per day, come from there—the equivalent of one ultra large crude carrier ship every twenty-four hours. Of this vast quantity, almost 90 percent originates in Fort McMurray.

Despite being virtually unknown outside of Canada and the petroleum industry, Fort McMurray has become, in the past two decades, the fourth-largest city in the North American subarctic after Edmonton, Anchorage, and Fairbanks. In terms of overtime logged and dollars earned, it is, without a doubt, the hardest-working, highest-paid municipality on the continent. In 2016, two years past a decade-long boom that ended with a sudden drop in global crude oil prices, the median household income was still nearly $200,000 a year. Fort McMurray has earned several nicknames over the years, and one of them is Fort McMoney.

May 3, 2016, began differently for everyone, but in Fort McMurray, it ended the same. For Shandra Linder, it began with a rite of spring. Linder was a labor relations adviser who worked for Syncrude (a portmanteau of “synthetic crude oil”), a mainstay of the local economy. Shandra’s husband, Corey, an engineer, was employed there, too, and so were many of their friends. Both Linders worked out of the head office at the Mildred Lake complex, a half hour’s drive north of town. By 2016, Shandra Linder had called “Fort Mac” home for nearly twenty years; blond, with a pixie cut, Linder is fit and warm and does not suffer fools. It makes sense once you get to know her and what she does, but to an outsider it might be surprising to see someone so polished—and female—in such a remote, industry-oriented, testosterone-heavy place. At “Site” (the catch-all term for any mine or other petroleum-related workplace around Fort McMurray), the ratio of men to women runs about twenty-five to one. For work, Linder dressed accordingly: minimal makeup, high collars, dark pants, no heels—clothes suitable for climbing in and out of trucks and SUVs, for working in a world of working men. Linder exudes a quiet confidence, in part because working full-time for Syncrude, or its larger counterpart, Suncor, confers a blue-chip status on its employees. Working for these companies is the boreal equivalent to working for Exxon or Shell, and the distinction permeates like a pheromone. As one insider put it, “I am Syncrude and you are not.” Tradesmen and machine operators wear their company badges like team colors—even to the bars, where, during the last boom, they signaled to available women like so much plumage. Comparable to a stockbroker’s platinum card, worn externally, a company badge communicates volumes at a glance: six-figure salary, five-figure truck, four-figure party budget, fungible skills. Meanwhile, the company, also known as “the Owner,” or “Mother Syncrude”—asks a lot in return: just like Wall Street or Silicon Valley, working late and weekends is simply part of the job. But that’s where the money is: in Fort McMurray, the best time is overtime.

Shandra Linder had already seen the smoke plume southwest of town, because everyone had seen it. It had been there for days, morphing on the horizon, a windswept cauliflower of billowing grays and browns that appeared to have sprouted, full blown, from the forest on Sunday afternoon. It had been growing since then, but it was still miles away, and it wasn’t the only one. Over the weekend, the Linders had hosted friends who had evacuated due to another fire burning near the new Stonecreek development north of downtown. It was almost a lark: on Sunday, May 1, they’d had cocktails on their back deck in Timberlea, one of many hilltop neighborhoods to the north and west of downtown. There, drinks in hand, putting green and pocket fountain at their feet, they took photos of the big plume developing across the river the same way one would a sunset or a rainbow. They ate chicken and rice, and got a convivial buzz on—life was good in Fort McMurray. Their friends went home the next day.

Because Forestry was on it: boots were on the ground, water bombers were in the air. As far as the Linders and their guests were concerned, whatever was out there was being handled. After all, that is what people do in Fort McMurray: they handle things. Not many regions self-select as rigorously as northern Alberta does, and Fort McMurray selects for workers—tough, adventurous team players, highly motivated to do what it takes and prosper. That includes wildfire fighters, and Alberta Forestry’s wildfire crews—with a territory ranging from tallgrass prairie and parkland to the Rocky Mountains and the boreal forest—are considered among the best in the world. In private, some members consider themselves the best. Certainly, the beginning of May was a little early for fires—there were still car-sized blocks of winter ice on the riverbanks, and some local lakes had yet to thaw—but otherwise, this was nothing new. Fires cloud the horizon every spring and summer; up here, smoke is simply a feature of the boreal landscape. As Shandra and Corey Linder said, practically in chorus, “It happens every year.”

Which was true, until it wasn’t.

.

In the forest, out of sight, things were changing. Winter snowfall had been far below average for two years running and, though it was still early spring in the north, leaves and pinecones crackled underfoot as if it were late summer. Given this, the unseasonable heat, and the fact that five separate wildfires ignited around the city that weekend, it is hard to overstate how unconcerned was Fort McMurray’s citizenry. But if you were up at dawn on May 3, as Shandra Linder was, and you had seen the sky, so fresh and clear and full of summer promise, as she had, you might understand why. The brilliance of that morning was so exceptional, even for northern Alberta, that after her morning routine of a dog walk, emails with coffee and a cigarette, and a shower, Linder did something she hadn’t done in a long time: she pulled out her favorite navy-blue suit with the skirt, picked some medium heels to go with it, and left her socks in the drawer. Thus attired, she headed off to work in Syncrude’s head office at Mildred Lake. In the garage, there were a few vehicles to choose from; in keeping with her outfit and her mood, Linder picked the car she calls “the little one”—a black Porsche that hadn’t seen daylight in six months. Winters are long and dark in Fort McMurray, but this one was over, spring was here, and Linder felt as beautiful and hopeful as the day.

She had lots of company; over the past few weeks, her neighbors had been emerging, too, unfurling with the spring flowers that had arrived weeks early that year. Coats and boots worn like a second skin since October were being packed away, and yards were being tidied after half a year of neglect. Garages, where a lot of Fort McMurray actively socializes among tool benches, beer fridges, ATVs, and various works in progress, were opening to the air, sun, and visitors. People were smiling to themselves at the bus stop, faces turned skyward like sunflowers, or Russians, as their bodies remembered the foreign sensation of warm sun on bare skin.





Chapter 2

It is natural that the idea of bituminous sand development should be accepted with considerable hesitancy. It does not conform with the established order of things.

—Karl A. Clark, The Bituminous Sands of Alberta, 1929

To begin to understand Alberta, you really have to understand the power of the sun and the sky, which seem to take up a disproportionate amount of space here. There aren’t many places where, in a single twelve-hour period, you can see the northern lights in full regalia and a rainbow so huge and vivid that all seven colors appear to vibrate in concentric neon arcs—each band distinct from the next. So big and open is the country, and so clear and dominant the sky, that these phenomena may accompany you for hours, even as you travel at highway speed.

Alberta lies due north of Montana and due south of the Northwest Territories; it is roughly the size of Texas, and the two have a lot in common. Like Texas, Alberta is a kind of energy vortex: along with wide-open spaces and a patriotic allegiance to the petroleum industry, it shares with its American counterpart a painful familiarity with natural disasters, including tornadoes, hailstorms, floods, and fires. Hardworking and independent-minded, Alberta, too, prides itself on a mythic legacy built around cattle, horses, cowboys, and oil, further energized by deep wells of “get ’er done” can-do-itiveness, evangelical Christianity, and cantankerous alienation from its national capital. To give an idea just how alienated Alberta has been from the federal government, consider a snow sculpture erected on the campus quad during the University of Alberta’s winter festival in 1981: in response to then Prime Minister Pierre Trudeau’s program to share Alberta’s oil revenue with less-wealthy provinces, Trudeau was depicted on his knees, fellating an oil derrick rising from the crotch of Alberta’s premier. In front of this bracing tableau, also carved in snow, was the caption “TRUDEAU WANTS EVERY DROP.”

But not as much as Alberta does. Those two men may have melted into memory, but the resentment persists, and the number of oil and gas wells in Alberta has ballooned into the hundreds of thousands. In an effort to locate every drop, the province has also been crisscrossed with exploratory seismic lines. Today, they run from horizon to horizon, like meridians on a globe. These random-seeming pathways to nowhere, carved and blasted by geologists assessing the mineral and hydrocarbon potential below, are interrupted only by rivers, beaver dams, and the occasional road, test pit, or drill site. In some places, including around Fort McMurray, the landscape has been crosshatched so tightly by these bulldozed corridors that, from the air, the forest has the appearance of a terraformed waffle. Cutting through these gridworks at oblique angles are man-made rivers of oil and gas in the form of pipelines, and these, too, trace the arc of the earth, out of sight and across the continent. If all of Alberta’s pipelines were lined up end to end, they would span the gap between Fort McMurray and the moon, with enough leftover to wrap the equator. Some of these pipelines are four feet in diameter, and much of the petroleum flowing through them is extracted using unconventional methods like fracking, steam-assisted gravity drainage, and strip-mining.
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More than 300,000 pipelines serve the fossil fuel industry in Alberta.

 

Fort McMurray plays a central role in this endeavor, and, to this end, it is a one-industry town. That industry revolves around bitumen recovery, upgrading, and transport. Without an appreciation for bitumen and its provisional status in the fossil fuel hierarchy, there is no way to comprehend the phenomenon of Fort McMurray. Bitumen (pronounced BITCH-amin) is a kind of degenerate cousin to crude oil, more commonly known as tar or asphalt. Surrounding Fort McMurray, just below the forest floor, is a bitumen deposit the size of New York State. Sometimes referred to as the Alberta tar sands, or the oil sands, it is one of the biggest known petroleum reserves in the world. In terms of potential barrel volume, it is in a class with Saudi Arabia, Venezuela, and Iran. But as abundant as it is, there’s a catch: it’s not oil. It is not, strictly speaking, even bitumen; it is what geologists call “bituminous sand.” Bituminous sand is to a barrel of oil what a sandbox soaked in molasses is to a bottle of rum. Even after you’ve dug it out of the ground and separated it from its gritty matrix, you’re no closer to a viable form of energy. It’s still just bitumen—excellent for tarring roofs and paving roads, but so nonflammable you can put out a campfire with it.

Though it is possible to find deposits of pure bitumen along the Athabasca River, the overwhelming bulk of it occurs in a mineral aggregate comparable to an exit ramp. According to Oil Sands Magazine, “A typical oil sands deposit contains about 10% bitumen, 5% water and 85% solids.” Those solids are principally quartzite, one of the hardest minerals in the world. Quartzite sand is extraordinarily abrasive, and it is hell on machinery, shovels, dump truck boxes, and pipelines, not to mention the paint job on your truck and your kitchen floor. The process of excavating, separating, and then “upgrading” this pavement-like substance involves elements of strip mining, rock crushing, and steam cleaning—the petrochemical equivalent to squeezing blood from stones. Because of this, there is really no comparison between the petroleum industry in northern Alberta and the petroleum industries in Texas, Saudi Arabia, or any other place, on- or offshore, where oil is drawn from the earth by conventional means.

A bitumen mine is not a place you would let your child play, but it is excavated using equipment familiar to any four-year-old conversant in Tonka technology—and with a similar grandiosity of ambition. In order to access the bitumen, the forest above it must first be removed. In industry parlance, this living material is referred to as “overburden,” and the machine used to scrape it off is a Caterpillar D11 bulldozer. The D11 weighs more than a hundred tons, and its blade is twenty-two feet wide; it can plow down a forest like mowing a lawn. But this is entirely in keeping with the scale of things up here; working alongside the D11s are Komatsu D575s, which are even bigger. Once the forest has been removed, enormous electric shovels excavate the bituminous sand in boulder-sized chunks that can weigh a hundred tons and occasionally contain complete dinosaur fossils from the Cretaceous Period. These garage-sized payloads are dumped into a “hauler,” and the Caterpillar T797 hauler is one of the biggest dump trucks in the world. It is three stories tall and weighs four hundred tons—unloaded. There are hundreds of machines like this operating in the mines north of Fort McMurray. Far too large for ordinary highways, they must be transported north in pieces. It takes twelve oversized semi loads traveling with escorts to move the component parts of a single hauler. The tires alone are thirteen feet tall and cost $85,000 apiece. When one of them catches on fire—something that happens more often than one might expect, due to the terrific friction their loads generate—it must be deflated from a safe distance with a rifle bullet. Should one of these six-ton tires explode on its own, it will impact its surroundings like a powerful bomb. The hauler’s job is to carry the raw bituminous sand over to the “crusher,” a kind of mechanical black hole composed of two gigantic, continuously turning studded cylinders. In an effort to articulate the inexorable voracity of this device, one employee explained to me that a crusher “can consume a city bus in three seconds.”
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Hauler trucks at work in a mine north of Fort McMurray

 

The environment these behemoths are currently dismantling is an icebound netherworld as seen through the eyes of Sebastião Salgado, Edward Burtynsky, or J. M. W. Turner: mile upon mile of black and ransacked earth pocked with stadium-swallowing pits and dead, discolored lakes guarded by scarecrows in cast-off rain gear and overseen by flaming stacks and fuming refineries, the whole laced together by circuit board mazes of dirt roads and piping, patrolled by building-sized machines that, enormous as they are, appear dwarfed by the wastelands they have made. The tailings ponds alone cover well over a hundred square miles and contain more than a trillion liters of contaminated water and effluent from the bitumen upgrading process. There is no place for this toxic sludge to go except into the soil, or the air, or, if one of the massive earthen dams should fail, into the Athabasca River. For decades, cancer rates have been abnormally high in the downstream community of Fort Chipewyan. Even people gainfully employed in those mines compare them to Mordor. Grouped near Syncrude’s upgrading plant, like an ancient temple complex, are bright yellow ziggurats of solid sulphur bigger than the Pyramids at Giza. Dwarfing even these is Syncrude’s six-hundred-foot-tall flare stack; Suncor, just a few miles away, has one too. In 2016, these skyscraping, fire-breathing gnomons were the tallest man-made things for a thousand miles in any direction.

At this scale, humans simply disappear.

Underappreciated by most of us down south is the fact that all of this—man and machine alike—must function year-round, twenty-four hours a day, across some of the world’s most extreme temperature fluctuations. Untreated diesel fuel begins to gel at -9°C and bulldozer blades can shatter at -37°C, but Fort McMurray sees temperatures in the -40s every winter and has posted lows in the -50s. The fire department’s pumper trucks have built-in heaters to keep the water from freezing en route to a call. And yet, with increasing regularity, the region is seeing summer highs in the 30s. Extremes like this put terrific stress not just on metals, but also on hydraulic hoses, lubricated gears, and any fluid that must be kept flowing at a consistent viscosity. Of course, it is particularly tough on human beings; every plant has dedicated crews who do nothing but build scaffolding, often outside and in all weathers. There, a five-knot zephyr will make -25°C, a routine winter temperature in Fort McMurray, feel like -40°C, a temperature at which exposed flesh and eyeballs freeze in minutes. Shifts are typically ten to twelve hours long, and, in winter, the sun is up for only seven hours a day; even at noon, it sulks on the horizon offering no sensible heat.

But when a stiff north wind carries smoke from the cokers up the river into town, there are few complaints. Most just sniff and say, “Smells like money.”

.

The Alberta government has always worked closely with the fossil fuel industry, to the point where it can be difficult to tell where one ends and the other begins. Together, they have struggled for a century to come up with a brand for all that potential lying just beneath the forest floor. “Nature’s Supreme Gift to Industry” was floated in the 1920s, but it didn’t catch on. Another worthy effort was the “Magic Sand-Pile” campaign. Aimed at American investors and inventors, the ad ran in a 1947 issue of Fortune magazine with the slogan “ALBERTA has WHAT YOUR BUSINESS needs!” (Low taxes, generous subsidies, and minimal oversight—enticements known today as the “Alberta Advantage.”) The ad copy reads like a call for industrial homesteaders.

 

  [image: A clipping from Fortune magazine, showing “the Magic Sand-Pile” ad. The illustration shows a river flowing through mountains. It also shows a shovel digging the ground and a bucket with oil dripping from it. The ad copy is present beneath it.]

 

Despite its stirring language and double-barreled promise of freedom, the prospect of something bordering on the alchemical buried in a magic sandpile seven hundred miles north of Great Falls was a bit too rich, even for American capitalists and engineers. Besides, there was an awful lot of actual oil to be found down south—not only in Texas, Oklahoma, and California, but in southern Alberta. By 1930, the United States was already veined with more than 100,000 miles of oil pipelines carrying a billion barrels of crude oil annually.

Reinventing and rebranding unwanted things has been a necessary survival strategy in western Canada, but transforming the sow’s ear of bituminous sand into the silk purse of Syncrude Sweet Blend is its greatest achievement yet. In language that sounds like a special offer from Starbucks, one oil industry data site describes “this typical light sweet synthetic crude [as] a bottomless blend of hydrotreated naphtha, distillate, and gasoil fractions.” And, like rendering something as undrinkable as coffee beans into a Dark Chocolate Melted Truffle Mocha, the process of rendering something as unburnable as tar-coated sand into Syncrude Sweet Blend, Western Canadian Select, or Albian Premium requires a lot of heat and pressure.

Whatever one chooses to call the petroleum residue beneath Fort McMurray, it’s not oil—not anymore. Had the industry discovered it 50 million years ago, they could have had more than a trillion barrels of crude oil on their hands, a bonanza by which Saudi Arabia’s reserves would pale in comparison. But over thousands of millennia, much of that sweet crude was impacted by inexorable natural forces that caused it to migrate upward and eastward through a huge, geological depression called the Western Canada Sedimentary Basin. This continental reservoir, formerly an inland sea, contains generous deposits of oil, gas, and bitumen that inform much of the geology between the Rocky Mountains and the Precambrian Shield (that long, broad, flat stretch west of the Great Lakes).

By the time this wayward oil found its way into an England-sized sandstone layer known as the McMurray Formation, just beneath the Athabasca Plain, it had already been discovered. Not by the British or the Americans, but by bacteria. Like a plague of mice in a cheese cellar, this nano army raided the continent’s greatest petroleum reserve and left behind only wrappers and rinds. These unlikely predators, representing several different genera, are otherworldly creatures that nourish themselves on hydrocarbons, survive without oxygen, and off-gas methane (one of the only characteristics we share besides an appetite for crude oil). Small as they are, they appear to be the masters of a poorly understood domain known to geochemists as the “deep biosphere.” Situated at the lower limits of habitability, between the lifeless depths of Earth’s crust and the surface realms of sunlight and oxygen, inhabitants of the deep biosphere have been found more than a mile underground and at temperatures that exceed the boiling point. By all accounts, this biome is not only vast but teeming. As Steve Larter, a fellow of the Royal Society who occupies the Canada Research Chair in Geochemistry at the University of Calgary, wrote in 2014, “The oil sands and heavy-oil belts of the world represent the most viable access point to the deep biosphere, which from a cell-balance perspective is the largest biome on the planet.”

When Larter tried to calculate how many of these hydrocarbon-eating “extremophiles” inhabited the bitumen deposits surrounding Fort McMurray, the number he arrived at was “well in excess of 10 to the 23rd”—trillions upon quadrillions upon quintillions of hungry creatures thriving in one of our planet’s most hostile environments. Given their numbers and their impact, surprisingly little is known about them; their only familiar requirement is water. Nonetheless, they have taken a devastating toll. Approaching this ancient oil with the diligence and discernment of a petroleum engineer, these tiny multitudes cherry-picked the simpler, “sweeter,” more marketable hydrocarbons, leaving behind the longer, more complex molecules laden with tarry asphaltenes, resins, salts, heavy metals, and complex sulphur compounds, among other unsavory impurities. Fifty million years on, with the low-hanging fruit largely gone, Alberta has inherited the dregs, and oil refiners don’t care for it any more than those intrepid microbes do.

In order to make this hydrocarbon residuum resemble something contemporary oil refineries can actually process, and that foreign markets are willing to buy, it must be artificially restored to its pre-degraded state—in other words, forced back in time. It has been said that helicopters don’t fly; they beat the air into submission. The same can be said of the effort required to turn bitumen back into a usable, marketable fuel. It takes two tons of bituminous sand to make a single barrel of bitumen, and, at room temperature, bitumen pours about as well as Nutella. To be capable of ignition, liquid bitumen (the only petroleum product that is heavier than water) must be preheated well past the boiling point. To make it flow through a pipe, it must either be heated or blended with a diluting agent. These diluents are usually natural gas condensates or other industrial thinners, all of which are highly toxic and explosive. Diluted bitumen—“dilbit”—will remain fluid only under sealed conditions in a tank or a pipeline. In the event of a spill or other exposure, the added diluent will evaporate (or burn) off almost immediately, leaving the bitumen to glom on to the nearest firm surface. In the case of a major rupture in Enbridge’s Line 6B in 2010, the nearest firm surface was the bottom of the Kalamazoo River. The four-million-liter (24,000-barrel) spill impacted forty miles of waterway near Marshall, Michigan, and took five years and more than a billion dollars to mitigate (“clean up” being a misnomer here), making it the most expensive inland petroleum spill in history. The market value of the spilled dilbit was less than 1/1000th of the mitigation cost.FN2

While the end products rendered from bitumen are ultimately useful, taking the form of synthetic crude oil, diesel fuel, and feedstock for other petroleum products, its journey into a form recognizable to a petroleum engineer or a southern oil buyer is an arduous and expensive one, requiring enormous quantities of water, chemicals, and foreign capital. But most of all, it takes brute force, and that brute force is fire. The preferred extraction method, which now accounts for about 80 percent of the region’s bitumen production, is steam-assisted gravity drainage, or SAG-D. SAG-D involves layered arrays of wellbores and piping through which steam is injected, in situ, in order to melt the bitumen directly out of its confusion of sand and clay. In both SAG-D and surface mining operations, the steam used to melt the bitumen is heated with natural gas, and the quantities required to do this are astounding.

Natural gas, which is about 80 percent methane, is measured, not in gallons or barrels, but in cubic feet. According to Canada’s National Energy Board, the bitumen industry uses more than 2 billion cubic feet of natural gas per day (the energy equivalent of 350,000 barrels of oil), for the sole purpose of separating bitumen from sand. Canada is the fourth-largest producer of natural gas in the world, and in 2017 nearly a third of Canada’s total production was devoted to this purpose. Natural gas, it must be said, is an organic fuel that requires minimal refining, yet the result of this colossal energy input is a substance still so dense with impurities that it does not burn. Even after it has been separated from the sand, bitumen requires an additional series of radical, heat-intensive interventions in order to liberate the oil and gas molecules bound up in the tar.

The industry knows this, and it has not been kind. Bitumen and its derivatives are steeply discounted on the open market. One way to measure the value and desirability of a fuel is to calculate its energy return on investment, or EROI. Conventional fuels like crude oil or natural gas have high EROI ratings, generating close to thirty units of energy for every unit of energy used to extract them. Alberta bitumen has an EROI of about six to one for surface mining, and three to one for steam-assisted gravity drainage—ratios so marginal that no conventional petroleum producer would consider them. Given these obstacles, a layperson would be hard pressed to make the business case for bitumen, especially when there is still so much flowing oil in the world.

Alberta has taken these liabilities into account and, in order for the bitumen industry to be even remotely profitable, four conditions must be met: conventional oil must be trading above $50 a barrel; the natural resources needed to produce it (fresh water, natural gas, and the boreal forest ecosystem) must be had for next to nothing; the industry itself must be heavily subsidized; and exploration costs must be nil.FN3 There is a fifth condition, exploited not just by the bitumen industry but by the entire burning world: no consequences for emissions.

This is what Alberta has built and bet its economy on, with mixed results.

By the early 2000s, these conditions had proved sufficiently favorable to Syncrude and Suncor—and, more recently, to multinationals like ExxonMobil, Chevron, Conoco, Royal Dutch Shell, France’s Total, Norway’s Statoil, China’s Sinopec, and the joint Chinese- and Canadian-owned Husky Energy (among others)—that all of them staked billion-dollar claims in these northern woods, a thousand miles from the nearest tidewater port or major market. Because of these companies, along with their colleagues, competitors, and the generous support of the Canadian and Alberta governments, Fort McMurray has become the center of the largest, most expensive, most energy-intensive hydrocarbon recovery project on Earth. A rough estimate of investment to date is half a trillion dollars.
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