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“It takes as much energy to wish as it does to plan.”

—ELEANOR ROOSEVELT








PROLOGUE A Discovery


A GLINT OF LIGHT CAUGHT Jerry Tiehm’s eye late one afternoon as he drove through the cragged Nevada landscape and into the encroaching dark.

The New York Botanical Garden had sent the thirty-one-year-old botanist to collect samples of Nevada flowers and other vegetation for its library of plant samples known as a herbarium, the largest of its kind in the Western Hemisphere. Tiehm’s assignment was simple: Find odd, unique, colorful, and hopefully undiscovered plants. He was then to flatten them using a press he kept in the back of his truck, store them between sheets of newspaper, and send them to New York, where they would be glued to large sheets of white paper, studied, catalogued, and preserved for future generations. If any plants were found to be interesting, more scientists would be sent out for further research. Then as now, Nevada’s flora has long been the least explored in the United States; more is known about plants and flowers in remote Alaska than the jagged, desert corners of the Sagebrush State.1

“To me, it was a dream job,” recalled Tiehm, who studied botany at the University of Nevada, Reno, partly to avoid being drafted for the Vietnam War.2 “Nevada has always been the last frontier for plant collection.”

It was May 18, 1983. Ronald Reagan lived in the White House. The space shuttle Challenger had its maiden launch the month prior and telecom provider Ameritech was preparing to make the world’s first commercial cell phone call.3 Six years prior, a scientist at Exxon (yes, that Exxon) had invented the lithium-ion battery, a feat that would eventually revolutionize the world’s economy and its fight against climate change. It was also an invention that would link directly with Tiehm’s Nevada work that day, work that would attract one of the world’s largest automakers, stoke the ire of one of America’s most preeminent conservation groups, and spread worry through the corridors of power in Washington and Wall Street.

Tiehm was very much unaware of that future as he guided his burnt-orange-colored Chevrolet Blazer down a steep embankment of gravel barely recognizable as a road. All the botanist could think about was finding a safe place to camp. Those barren hills of Nevada known as the Silver Peak Range were not forgiving for those without a plan, especially in the stygian dark. But that hint of light, flickering ahead of the dusk, beckoned Tiehm.

Amid what looked to be unusual, light patches of ground surrounded by a sea of darker rock, the botanist noticed a wildflower that hugged the earth, almost like an herb.4 Stems of about six or so inches protruded from the soil with leaves of a bluish gray hue and flowers of pale yellow.5 Hundreds of the plants seemed grouped together densely at the site, known as Rhyolite Ridge, but Tiehm was unsure why. He had stumbled upon the plant at the peak of its blooming season, from May to June, when the golden flowers emerge resplendent for nature and dazzle the bees, spiders, and other creatures that pollinate it in the seemingly barren desert. By July, the flowers turn red with age and begin to cast off ripened seeds, propagating their next generation. Late summer brings a hibernation that lasts through the next year.6

Tiehm followed procedure. He collected fifteen samples of the flowers, pressed them, labeled them, and catalogued them for New York out of the bed of his truck. He pulled out his tent and camped for the night under the wide expanse of the Milky Way.7 Back east, months later, Tiehm was reviewing his field notes and still couldn’t identify the plant. James Reveal, a University of Maryland professor, who had also studied his notes, wrote to say why: Tiehm had likely discovered a species of plant previously unknown to science. Reveal, Tiehm, and a group of other botanists visited the site the following summer and collected even more samples. In 1985, Reveal announced the findings to the world in an academic journal. And in honor of its discoverer, the plant was given the moniker Eriogonum tiehmii, or Tiehm’s buckwheat.

A small plant, Tiehm’s buckwheat looms large in the green energy transition. Beneath the roots of the plant that Tiehm first discovered that warm spring day sits a massive deposit of lithium, which is used to make lithium-ion batteries that power millions of consumer electronic devices and electric vehicles. While Tiehm would eventually have seven plants named after him, it is Tiehm’s buckwheat that grows only in the lithium-rich soils of those Nevada hills and nowhere else on Earth for reasons that rank among the many mysteries of the plant kingdom.8

When I visited Tiehm in Reno in the summer of 2022, he wore white New Balance sneakers and was dressed in a white Hawaii Five-O T-shirt tucked into navy-blue shorts. A pair of reading glasses rested on top of his balding head. Fit and trim, Tiehm’s youthful physique and sharp mind belied his seven decades. He had no plans to retire and cede his unofficial title of “Nevada’s premier modern botanist and plant explorer.”9

Tiehm had been teaching at the University of Nevada, Reno, since 2014 and before that worked as a bellman and limousine driver for three of Reno’s casinos, mostly the Peppermill.10 He would often take long weekends away from the slot machines and poker tables to explore the state’s remote landscape. “My experience in looking at plants out at the desert for fifty years is that the plants grow where they want to grow. And nowhere else,” he said.

In 2016, an Australia-based company was hunting for gold in Nevada and realized that Rhyolite Ridge contained lithium. If it could be mined, it would be wildly profitable just as global demand for the white metal was set to spike. Electric vehicles from Tesla and others were increasingly seen as key tools to fight climate change. To get at that lithium, though, would require the company to dig an open-pit mine right where Tiehm found the flowers.

Thus, the paradox: What matters more, the plant or the lithium beneath it? This is a story about that choice, and the choices facing other regions across the United States and the world replete with lithium or copper, nickel, rare earths, or cobalt—metals critical to the construction of solar panels, electric vehicles, batteries, wind turbines, and an array of other products heralded as key to electrifying the world’s economy and easing carbon emissions. Tiehm would later call it “blind luck” that such a rare plant sat atop this giant reserve of a key battery metal, but if that is the case, an industry hungry for lithium would surely call it misfortune. Throughout the world, supplies of metal sit atop land considered sacred, or too special, or too ecologically sensitive to disturb. Whether these lands should be dug up in an attempt to defuse climate change is one of the defining questions of our time. For the United States, which has less than 5 percent of the world’s population but consumes almost 17 percent of its energy, this new green energy economy requires a collective reflection to which many are not accustomed. Other governments, too, are grappling with this transition, including China, which has 18 percent of the world’s population and consumes 25 percent of its energy.11

Jerry Tiehm’s discovery on that quiet Nevada hill in 1983 is emblematic of the stark choices at hand and a harbinger of the fight to stem climate change. “I’m now botanically immortal,” Tiehm told me. “Years after I’m dead, people will still be talking about my discovery and its implications.”

Tiehm had no clue just how right he was.






INTRODUCTION A Turning Point


ON EARTH DAY 2016, THE United Nations held a signing ceremony in New York for member states to begin ratification of the Paris Climate Accords, the culmination of years of negotiations that had begun with the Framework Convention on Climate Change in 1992. Secretary-General Ban Ki-moon, U.S. Secretary of State John Kerry, and President François Hollande of France were among the scores of dignitaries that descended on the Big Apple, a collective show of unity designed to underscore the seriousness of the topic.1 Kerry brought his granddaughter to indicate his belief that the agreement would benefit generations to come.2

Nearly two hundred nations had gathered in a suburb of the French capital months earlier to hash out ways the globe could speak and act with one voice on a strategy to mitigate climate change. The resulting agreement set a long-term goal of limiting the rise in average global temperatures this century to 2 degrees Celsius (3.6 Fahrenheit) and to reach net-zero global emissions by 2050. For that goal to be reached, it would mean ending the era of fossil fuels and converting the global economy to run entirely on batteries powered by wind turbines, solar panels, and other devices that churned out renewable energy. President Barack Obama called the Paris Accords one of his proudest accomplishments. “If we follow through on the commitments this agreement embodies, history will judge it as a turning point for our planet,” Obama said when the accords went into effect after fifty-five countries representing 55 percent of global emissions had signed.3

Beyond the goals for member governments, the Paris Accords asked consumers across the globe to consider how their daily habits contributed to climate change. And that was a very good thing for the electric vehicle industry. Transportation accounts for almost a quarter of global carbon dioxide (CO2) emissions, according to the International Energy Agency, boosting the greenhouse gas effect and warming the Earth.4 In 2020, greenhouse gas emissions from the transportation sector accounted for roughly 27 percent of total U.S. emissions, or 1.6 billion metric tons (tonnes) of CO2. That makes it the largest contributor to the country’s emissions. The rate of the transportation sector’s emissions jumped in absolute terms more than any other sector from 1990 to 2019, largely due to an increase in travel, according to U.S. Environmental Protection Agency data.5 And distances traveled have only grown; in the United States, the number of vehicle miles traveled jumped 108 percent from 1980 to 2010.6 These and other human-wrought changes to the Earth’s environment have likely sparked a new age in the planet’s history known as the Anthropocene, the age in which humans put their collective stamp on the planet and its climate.7

Put simply, personal automobiles that burn gasoline or diesel fuel are making the planet warmer, a fact the nearly two hundred nations that signed the Paris Accords seemed to acknowledge publicly. Lithium demand was projected to boom, with the International Energy Agency forecasting a 40 percent jump by 2040 in global demand for the white metal used to make EV batteries if the world is going to meet the goals set by the accords.8 Other metals would be needed in far greater quantities as well. The IEA found that between 2022 and 2030 the world needed to build fifty new lithium mines, sixty new nickel mines, and at least seventeen cobalt mines.9 The moment was ripe for EVs and other green energy devices to go mainstream; the technology was already in place, fueling global interest in the building blocks needed to go green.

As this transition began to unfold, I was reporting for Reuters about another energy transition—the U.S. shale revolution. For more than six years I had tracked the technology, the money, and the people reviving the American oil and natural gas industry. It was an in-depth assignment that took me from the news organization’s offices in New York’s Times Square, to a nearly two-year stretch living in North Dakota’s Bakken oilfields, and then down to Texas to cover ExxonMobil and Chevron, with several Vienna secondments in between to cover the Organization of the Petroleum Exporting Countries. (The cartel’s ministers at the time were curiously afraid of America’s fracking renaissance.) In mid-2018, I was ready for a change and jumped at the chance to write about the metals that were set to undergird the green energy revolution. I had already reported on one major energy transition; here was a chance to cover a second one, and one that held the potential of making more of the world not only energy independent, but healthier as well.



LITHIUM-ION BATTERIES WERE first invented in 1977 by the U.S. scientist Stanley Whittingham, who was working for the oil giant Exxon in its New Jersey laboratories.10 While Whittingham and two peers eventually were awarded the Nobel Prize in Chemistry for the invention—the Nobel Committee in 2019 lauded it for “making possible a fossil-fuel-free society”—Exxon passed on the technology in part due to concern that early versions of the battery would spontaneously combust, a problem known as “thermal runaway,” one caused by lithium’s reactive properties.11 Falling oil prices also revived gasoline’s appeal after the end of the Arab Oil Embargo, lessening the crunch to find an oil replacement.12 The addition of cobalt to the battery’s composition was later found to be a way to mitigate those explosions. Japan’s Sony eventually ended up with the patents and in 1990 debuted a line of handheld camcorders powered by rechargeable lithium-ion batteries. These batteries were just as powerful as traditional lead-acid batteries. Thanks to lithium’s electrochemical properties, they could be engineered to be lighter and smaller.

The invention helped personal electronics go mainstream. Soon, laptops, cell phones, and a range of other consumer electronics were everywhere, powered by the rechargeable batteries built with metals that can be reused thousands of times.13 Even still, most of the world’s consumers paid little attention to how much the Periodic Table of Elements affected their daily lives and, increasingly, their futures. While the United Nations declared 2019 the International Year of the Periodic Table of Chemical Elements to honor the 150th anniversary of Dmitri Mendeleev’s creation of the iconic chart, the average shopper in a department store would struggle to identify which of its constituent members go into a computer battery, or an automobile, or a solar panel. Just over a quarter of Americans told a 2019 survey they had never heard of rare earths elements, the crucial materials used to build magnets that power electric vehicles.14

When Martin Eberhard founded Tesla Motors in 2003, the lithium-ion battery was very much fringe in the automobile sector, treated as a kind of science experiment by Ford, Chrysler, and other auto giants. Elon Musk joined Tesla the following year and started the company on a path to launching its first vehicle—the Roadster—in 2008. It was a journey that involved battery partnerships with Germany’s Daimler, Japan’s Toyota, and even the U.S. government, a tortuous path chronicled in Car Wars, John Fialka’s definitive account of the early years of the EV industry.

With electric cars making oil changes, miles per gallon estimates, radiators, and other staples of the internal combustion engine a thing of the past, consumers increasingly are being forced to master a new set of terminologies, starting with the structure of the lithium-ion battery. It has four main parts: an anode, cathode, electrolyte, and separator. An anode is typically made with graphite. A cathode is made with lithium and, depending on design, a mix of nickel, manganese, cobalt, or aluminum. Between the two is an electrolyte solution often made of lithium, with a separator composed of plastic in between. Inside an EV’s motor sits more than a mile of copper wiring that is used to help turn power from the battery into motion. When the battery is powering a car or other device, lithium ions flow from the anode through the separator to the cathode. The process is reversed during charging.15

A lithium-ion battery’s power is directly related to its metal content, but unpacking the difference between kilowatts and kilowatt hours, when many have grown accustomed to thinking of a vehicle’s power in “horsepower” for the past hundred years, can seem daunting. Solar panels and wind turbines also generate electricity in kilowatt hours.

To get answers, I asked the Argonne National Laboratory chemical engineer Shabbir Ahmed to help me understand not only how much lithium, copper, cobalt, nickel, and other metals goes into the average electric car but also to better understand the language of electricity.16 Ahmed, who studied at the Bangladesh University of Engineering and Technology before earning his Ph.D. from the University of Nebraska, runs Argonne’s BatPaC tool, which helps calculate the materials needed for a battery’s energy storage capacity.17

A kilowatt is the rate of energy flow and a kilowatt-hour is a quantity of energy.18 (In a gasoline-powered engine, the fuel injection rate can be expressed in kilowatts, while the gasoline in the fuel tank can be expressed in kilowatt-hours.) The larger the battery, the greater its electricity storage capacity. The standard Tesla Model 3—the most popular EV in the world in 2021—has a 55.4 kWh battery, meaning it can deliver 55.4 kilowatts of power for one hour.19 How fast that battery charges depends on the charger itself; a typical household plug charges at about 1 kW, meaning it would take about fifty-five hours to charge the Model 3 in this analogy. But most commercial or public chargers operate far faster, typically 50 kW, meaning it would take slightly more than an hour to recharge that car. Some superchargers operate at 250 kW or more.20

“If you have more energy to store, then you need a bigger battery. And the bigger the battery, the longer the driving range you have,” Ahmed explained over Zoom, his long white hair evoking Doc Brown from the 1985 film Back to the Future. Not surprisingly, the bigger the battery, the more metals you need. That Model 3, Ahmed explained, uses 0.11 kilograms of lithium for every kWh. (One kilogram is about 2.2 pounds.) That means that Tesla’s 55.4 kWh battery was built using roughly 6 kilograms of lithium.21 Using Ahmed’s estimates, that same battery’s cells also held about 42 kilograms of nickel, nearly 8 kilograms of cobalt, 8 kilograms of aluminum, nearly 55 kilograms of graphite, and about 17 kilograms of copper, with even more aluminum and copper elsewhere in the battery.

The problem for the U.S. automakers, though, was that the United States was producing very few of these metals just as EVs and other green energy devices began to go mainstream, a concern of industry executives that has only grown since Tesla introduced the Roadster.22 Coronavirus put these fears into overdrive, reinforcing to consumers how much their everyday lives depended on products such as pharmaceuticals, clothing, and energy, which were linked to far-flung manufacturing plants, a point driven home in Pandemic, Inc.: Chasing the Capitalists and Thieves Who Got Rich While We Got Sick, J. David McSwane’s deep dive into the shady financial underbelly of the governmental response to COVID-19. Russia’s invasion of Ukraine further focused these fears.

Energy security used to be about crude oil and natural gas. Now it’s also about lithium, copper, and other EV metals.

Consider the following:


	Chile and Australia by 2023 were the world’s largest lithium producers but relied on China to process much of that metal into a form usable for EV batteries. Two of the world’s largest lithium companies are Chinese, one of which also controls a quarter of its Chilean rival SQM, which produces much of the world’s lithium in the Atacama salt flats. The United States produces only small amounts of lithium at a facility first built in the 1960s and has no large-scale facilities to process it, even though it has enough untapped supply to build millions of EVs.23 China has some lithium reserves locked in hard-to-extract deposits.24


	China is the world’s largest copper consumer and aggressively buys the red metal, a major conductor of electricity, from Chile, Peru, and other nations. U.S. copper production dropped nearly 5 percent from 2017 through 2021 despite the country having twice as much supply as China.25


	Indonesia holds the world’s largest supplies of nickel and has moved to block exports of the key metal to build its own EV industry.26 The only U.S. nickel mine will be depleted by 2025 and the United States does not have a nickel refinery. The metal is key to boosting an EV battery’s energy density, and thus allowing an EV to drive farther on a single charge. An EV battery made with nickel uses 40 to 60 kilograms of the metal, whereas an internal combustion engine only uses 1 to 2 kilograms.27


	The Democratic Republic of the Congo holds the world’s largest supplies of cobalt, which is used to prevent EV battery erosion, but child labor often is used there to extract the mineral, a source of large concern for automakers, regulators, and policymakers.28 Elon Musk vowed in 2018 that future versions of Teslas will use no cobalt as a result, though as of this writing he had not achieved that goal.29 The United States in 2021 imported fourteen times more cobalt than it mined.30


	The United States started the modern rare earths industry in the years after the Second World War, but slowly let the entire industry move to China, which now controls the mining and processing of the critical elements used to make magnets that translate power into motion.31 Without rare earths, there would be no wind turbines, no Teslas, and no F-35 fighter jets, among myriad other high-tech devices built using specialized magnets made from rare earths. China threatened in 2019 to block its export to the United States, which has one rare earths mine but no processing facilities.32


	No new mines for any of these metals have opened in the United States for decades, with the exception of a small Nevada copper facility in 2019.33 Yet multiple projects have been proposed that could produce enough copper to build more than 6 million EVs, enough lithium to build more than 2 million EVs, and enough nickel to build more than 60,000 EVs.34


	In 2019—the last full year not affected by the coronavirus pandemic—nearly 250,000 EVs were sold in the United States.35 EV sales in the country were slightly above 400,000 in 202136 and 807,000 in 2022. That same year, total U.S. auto sales fell by 8 percent, hinting at Americans’ disillusionment with internal combustion engines.37


	That rising EV demand will need to be met by a fresh supply of lithium and other metals. “We want to figure out what are limiting factors for accelerating the advent of a sustainable energy future and whatever those limiting factors are, Tesla will take action on those limiting factors,” Musk said in April 2022. “So right now, we think mining and refining lithium appears to be a limiting factor, and it certainly is responsible for quite a bit of cost growth in the sales. It’s, I think, the single biggest cost growth item right now, percentage basis, although just for those who don’t totally know this, the actual content of lithium in a lithium-ion cell is maybe around 2 or 3 percent of the [battery] cell.”38 The average U.S. price for an EV jumped to $66,000 that summer, up 30 percent from the prior year, as lithium prices spiked amid rising demand and little supply.39 Tesla imposed one of the biggest price jumps.40


	Despite the role such proposed U.S. projects would play in abrogating climate change and even lessening the cost of green energy products, each one faces strong, legitimate opposition from environmentalists, neighbors, Indigenous groups, or others, underscoring the dilemma facing the country as it tries to go green.41


	In 2021, China had either built or was building 148 of the world’s 200 lithium-ion battery gigafactories. Europe had 21. North America had 11.42 By 2029, 101 of the additional 136 lithium-ion battery plants planned for development will be in China.43 Despite that, auto industry executives had grown increasingly concerned that at least 90 percent of the battery supply chain—including mines—needed to meet aggressive EV transformation targets for the global transportation sector didn’t exist yet.44 By 2023, China had cemented its EV supply chain prowess and it cost about 10,000 euros less to build an EV in China than in Europe.45


	U.S. environmental regulators have put multiple proposed domestic mines under regulatory scrutiny, even as other parts of the government consider loans for new projects, a disconnect in strategy that frustrates miners and conservationists alike. Presidents Obama and Trump blocked mining projects for environmental or cultural reasons. (Yes, even Trump.) Biden blocked some mines, yet ordered government attorneys to defend others, often without any clear indication as to what prompted the differentiation.

	The net result has been a chilling effect on U.S. mine development, even after 2022’s Inflation Reduction Act linked EV tax credits to domestic production of EV minerals. (If mines can’t get built, how can consumers get the EV tax credit?46) Automakers protested almost as soon as the measure was passed that it could take years to find adequate metals supply in the United States.47 Opposition to mines has long forced the country to rely on metals imports, a step that ironically has boosted global greenhouse gas emissions by increasing shipping from overseas mines to processing facilities, most of which are in Asia.



“The United States must secure reliable and sustainable supplies of critical minerals and metals to ensure resilience across U.S. manufacturing and defense needs, and do so in a manner consistent with America’s labor, environmental, equity and other values,” Biden’s White House explained in a 2021 report on gaps in the EV supply chain.48 To achieve the climate goals set out by the Paris Accords, global demand for lithium and graphite for EV batteries will need to increase more than 4,000 percent by 2040. President Joe Biden has promised to convert the entire U.S. government fleet—about 640,000 vehicles—to EVs. That plan alone could require a twelvefold increase in U.S. lithium production by 2030.49

“You can’t have green energy without mining,” said Mark Senti, chief executive of the Florida-based rare earths magnet company Advanced Magnet Lab Inc. “That’s just the reality.”50 The United States wants to go green, but to do that, it will need to produce more metals, especially lithium, rare earths, and copper. That means more mines. And mines are very controversial in the United States. Who wants to live next to a giant hole in the ground? Mines are dusty, increase truck traffic, and use dynamite for blasting that can rattle windows and crack foundations. Many mines throughout history have polluted waterways and produced toxic waste that scarred landscapes for generations. They also require astronomical amounts of water to operate. Stewart Udall, who ran the U.S. Interior Department under Presidents John. F. Kennedy and Lyndon B. Johnson, described mining as a “search-and-destroy mission.”51

And yet more than 90 percent of U.S. households that own a vehicle would spend less on energy and reduce their greenhouse gas emissions if that vehicle were electric-powered, a startling finding from University of Michigan scientists that laid bare the need for more metals.52 Wall Street expects lithium demand to surge by 2030 but is skeptical that mining companies will be able to match that demand with supply, especially for lithium.53 And the process to produce these metals can vary widely by type and is vastly different than oil and natural gas production. Given all this history, it’s perhaps understandable that U.S. government officials in Washington have not spoken with one voice on the issue. While the Pentagon grew increasingly concerned at the dawn of the twenty-first century about China’s control of the industry that makes rare earths and other weapons-grade minerals, one of its divisions for years, under Democratic and Republican presidencies alike, sold domestic stockpiles of minerals considered strategic.54 Trump used the coronavirus pandemic to fast-track development of the Thacker Pass lithium project in Nevada, even while he killed the proposed Pebble Mine in Alaska, which would have been a large source of domestic copper.55, 56 Biden froze development of the controversial Resolution Copper mine in Arizona, even while his administration’s lawyers defended it in court.

“This country has to make a decision,” Senator Joe Manchin, a West Virginia Democrat, told me. “We’re so pristine in America, we think someone else will do the dirty work of mining for us. But we’re just in a very, very vulnerable position.”57

China has been scouring the world the past twenty years for cobalt, lithium, copper, and other metals. After the United States pulled out of Afghanistan in 2021, Chinese mining companies began negotiating with the Taliban to develop the Mes Aynak copper deposit, about two hours outside of Kabul.58 China’s mining companies spent billions of dollars buying cobalt mines in the Congo.59 In Argentina, China has invested in six major lithium projects.60 As 2023 dawned, India began scouring Argentina’s reserves of copper and lithium to sate its burgeoning EV industry.61 The European Union aims to be carbon neutral by 2050, a plan relying on increased metals supply.62 Each of these moves reflects just the latest iteration of the global hunt for metals, a hunt that has been going on for thousands of years. Paul Julius Reuter, the man who founded the news organization for which I work, signed a contract with the Shah of Persia in 1872 that gave him complete control over the mining of iron ore, copper, and other metals across the country now known as Iran. (The contract collapsed a year later under intense local opposition to a foreigner digging up the countryside.63)

The mines opposed by the environmental lobby in the near term are, paradoxically, necessary to battle climate change in the long term. Recycling alone cannot provide the materials needed to fuel the global green energy transition.64 Before its very eyes, the United States is watching its petroleum dependence on the Organization of the Petroleum Exporting Countries transition into a dependence on China, Congo, and others for the building blocks of green energy devices. China has threatened to block exports to the United States of rare earths, used to make the magnets that help turn power from an EV battery into motion.

The oil and natural gas revolution that swept the global economy in the late nineteenth century and early twentieth century involved little to no collective weighing of the environmental, social, and economic costs and benefits of burning fossil fuels. Indeed, while the muckraking journalist Ida Tarbell became famous for exposing the malfeasance of John D. Rockefeller Sr.’s Standard Oil, she did so primarily to point out his greed and monopolistic business practices, not the environmental harm that can be caused by oil extraction and refining. The electrification transformation now taking place does and must involve a dialogue about what society is willing to accept and what it is expecting.

And in some sense, to rely on other nations for the building blocks of green energy is to perpetuate the very kind of economic colonialism that has pervaded Western culture for centuries. In The Nutmeg’s Curse, a seismic tome on climate change and human exploitation, Amitav Ghosh explores how what we think of as the root causes of the climate crisis (coal, crude oil, and natural gas production) extend further back to the fifteenth century and the enslavement of Banda Island residents by Dutch invaders to produce nutmeg via forced plantation farming. By imposing such a rigorous and destructive style of cultivation that eschewed traditional farming techniques and disrespected natural processes, Ghosh argues, the seeds of the climate crisis were planted.65 Extrapolating Ghosh’s core argument for the green energy transition requires grappling with where, how, and why each nation procures its own green energy building blocks, and that there likely will not be an equitable green energy transition unless the globe reckons with how the climate crisis began.

“We throw around these words ‘energy transition’ and ‘the future of energy’ and ‘climate action,’ but basically what we’re doing right now—this generation—is having a massive overhaul of the entire global energy system while at the same time we are electrifying everything,” said Amos Hochstein, an energy advisor to Obama and Biden. “The geopolitics of energy of the 20th century that centered around producing countries of oil, gas and coal is now changing… to the producing countries of all the inputs for solar and electric vehicles and batteries. And that is things that we haven’t talked about in the 20th century. That’s the nickel and magnesium and graphite and cobalt and lithium and rare earths and other critical minerals.”66

The United States is expected to produce just 3 percent of the world’s annual lithium needs by 2030, even though it holds about 24 percent of the world’s lithium reserves.67 The country should want to produce more of these metals and support a diversified, global network for production to prevent geopolitical rivals from cornering the supply of these strategic materials as the world goes green, Hochstein added. That logic, though, has been cold comfort to the many who oppose new mines, whether for religious, cultural, or environmental reasons, and who have spent decades sounding the alarm about humanity’s deleterious impact on the planet’s environment.

Mining does not have the best reputation. There’s no way around the fact that mines are gargantuan creations that maim the Earth’s surface. They are loud and they are intrusive. Going back to the dawn of time, mines have displaced thousands—perhaps millions—of people, polluted waterways, and produced trillions of tonnes of waste, some of it radioactive. In Chile, the world’s largest copper producer and second-largest lithium producer, 65 percent of the country’s water is used by its mining sector alone.68 Mining is also in a perpetual state of decline, forcing its practitioners to always be searching for the next deposit of metal to dig up, process, and sell. Mining practices have improved since the turn of the twenty-first century, with many companies envisioning a day when fully electric fleets of bulldozers and dump trucks won’t spew diesel exhaust into the air.

Some miners try to use their place in the burgeoning EV industry to shield their industry from any criticism. In May 2020, the mining giant Rio Tinto blew up Aboriginal rock shelters in Western Australia that had stood for more than 46,000 years. The move was entirely legal—Rio had followed the permitting process—but drew immediate outcry because the company had destroyed a site considered sacred to the traditional owners, known as the Puutu Kunti Kurrama and Pinikura peoples (PKKP).69

As boneheaded and disrespectful as Rio’s mistake was, it paled in comparison to what had happened in Brazil the year prior at a mining complex owned by Vale, another mining giant. In January 2019, as hundreds of employees were in a Brumadinho mess hall eating lunch, the nearby B1 tailings dam collapsed and released a torrent of toxic sludge that quickly subsumed the dining hall, its inhabitants, and much of the nearby countryside. Nearly three hundred people died.70 (Tailings dams store the detritus of the mining process. If every hundred pounds of dirt removed from the earth contain only one pound of copper, for example, that means there’s generally ninety-nine pounds of waste in liquid or solid form that must be stored in perpetuity, usually in such tailings dam facilities.)

Security camera footage shows the moment the lip of the 86-meter-tall dam collapsed, followed by the base and then the entire structure. Played out in slow motion, the collapse looks like something from a children’s TV show, while angles from the footage show trucks furiously straining to escape the river of deadly mud.71 It didn’t have to happen, especially because that tailings dam had been known to have structural issues since 2003. The accident reinforced the broader public’s mistrust of the mining industry, especially claims that modern mining eschews the practices of the past and “is not your father’s mining,” a popular talking point from industry executives.

“Automakers are realizing their future is in EVs, but that the supply chain for those EVs cannot be tainted by human rights abuses and toxic pollution,” said Payal Sampat of Earthworks, an environmental advocacy organization that closely tracks the global mining industry. Another organization that monitors mining is the Church of England, which uses the clout of its pension fund, worth more than £3 billion by 2024, to sway corporations to boost safety practices. The church’s pension fund found late in 2019 that more than a third of the world’s tailings dams were at high risk of causing catastrophic damage to their neighboring communities if they collapsed. They also found that more tailings dams had been built in the past decade than during any previous decade. (Chinese and Indian miners did not participate in the Church’s study, which prompted more questions about mining safety practices in those two countries.) The mining industry, it was clear, had work to do.72

In the aftermath of the disaster Brazil’s government outlawed the type of tailings dam design that had collapsed, but the United States did not follow suit, fueling concern in Minnesota, Arizona, and other states that similar collapses could happen there if new mines were built. “We’ll be looking up at a 500-foot dam containing 1.6 billion tonnes of toxic waste and wondering when it is going to collapse and bury the community,” an Arizonan said of Rio Tinto’s plans to build a large copper mine and tailings waste storage site.73 It was a fear that had petrified residents near a diamond mine’s tailings dam in Jagersfontein, South Africa, for years before it actually happened one summer day in 2022 when the dam collapsed, sending a wall of muddy sludge into a nearby residential community. Rio-Rita Breytenbach, a local resident, was swept up by the muck and dragged for six miles.74

Are risks—even tragedies—such as these to be tolerated on the road to a green energy future? Conversely, if the United States halts mining projects, does that hasten the onslaught of climate change while also giving China and others an economic weapon? Even Hollywood is thinking about the topic, albeit in its own zany way. The 2021 satirical film Don’t Look Up depicts the global response to the Earth’s pending destruction from an inbound comet and the decision by U.S. policymakers not to blow it up because it contains highly valuable concentrations of rare earths to aid the climate fight. When a plan to harvest those minerals fails, the planet is destroyed.

Mine supporters frequently say the United States already has some of the strictest environmental standards for mining in the world. It takes as much as a decade (or longer) to obtain a federal mining permit, but in Canada the process routinely takes only a few years.75 Mine opponents ask about the cost. Is this mine worth it? Does this piece of land need to be dug into? Why here? Why now? When asked at each successive mine site, the opposition adds up, essentially blocking new projects and ultimately America’s efforts to honor the spirit of the Paris Accords. Yet while it can be cumbersome to obtain a U.S. federal mining permit—and there have been legislative attempts to shorten the process76—the benefits can be immense: Companies do not have to pay royalties on minerals they extract from most federal lands, a quirk of the law that has governed mining in the western United States since 1872.

That is one of the reasons mining is the most lucrative part of the EV supply chain, with returns in recent years above 10 percent, according to a study by the banking giant Citi. Automakers, that same study showed, make returns of less than 2 percent when building an EV.77

“One of the ways we address climate change is to produce more EVs, and that needs more copper. That copper mine has to be somewhere, and some will support that mine, others will oppose it,” said Scot Anderson, an attorney who helps mining companies navigate the U.S. permitting process.78

Relying on imports—jockeying for supply on the global market—also would delay efforts to electrify the nation’s automobiles and could boost greenhouse gas emissions by increasing shipping from overseas mines to processing facilities, most of which are in Asia, partially undermining the rationale behind building more EVs. In an attempt to contend with that supply chain and spur U.S. production, the Inflation Reduction Act, approved by Congress and Biden in 2022, links the country’s EV tax credit to production from either the country itself or twenty free trade partners, only one of which is on the African continent.79

“The (EV) supply chain has to go all the way to the mines. That’s where the real cost is, and people in the U.S. don’t want mining in their neighborhoods,” Jim Farley, the head of Ford Motor Company, told a gathering of Detroit business leaders in 2021.80 At the time, Farley and Ford had begun to consider where exactly they would procure lithium for their ambitious electrification goals.

They started to look at Rhyolite Ridge.






CHAPTER ONE A Choice


“YOU SHOULD MEET JAMES CALAWAY.” So advised a banking contact of mine in the fall of 2018. “He knows everything there is to know about lithium and starting a lithium company.”

I was transitioning from my coverage of the U.S. oil industry’s fracking revolution to coverage of the miners jockeying to supply lithium and other metals for the green energy transition. It was an opportunity I looked forward to, even if it was daunting. I had already reported on one major energy transition; here was a chance to cover a second one. Opportunities like that don’t come along too often. But while the politics and production of fossil fuels are well understood and similar, making a battery would require multiple metals, some made and sourced in wildly different manners. Rather than report on just oil and natural gas, I would now find myself digging into lithium, copper, nickel, cobalt, and a strange classification of seventeen minor metals known as rare earths. (Not to mention gold and silver, which had been the mining industry’s mainstays for thousands of years.)

I dove into the challenge of meeting new experts, especially those like Calaway with money on the line and skin in the game. So, on my banking contact’s advice, I emailed Calaway one morning in December 2018 asking if he would be open to meet over a casual coffee. Within ninety minutes, my cell phone buzzed.

“Hello, is this Ernest? This is James Calaway. I got your email.”

Now, here was someone eager to talk about lithium.

Not only was Calaway eager to talk, he was also based in Houston, where I had decided to remain after I switched beats. Calaway and I agreed to grab lunch later that week. The first thing I noticed about Calaway were his eyeglasses, broad, rimmed glass circles evoking the style of J. K. Rowling’s Harry Potter. He dressed casually, with his shirt untucked in the style of an executive who didn’t care to put his brainpower into how he looked or what he wore, but into other things. (It was not at all what I was used to; ExxonMobil, for instance, has a conservative dress code.)

Calaway had spent the bulk of his career on a string of seemingly whimsical yet extraordinarily complex ideas, each helping form what he had grown to consider his life’s mission: saving the planet from the ravages of extreme temperatures and climate change. It was a mission fueled in part by his family’s background. A sixth-generation Texan, Calaway grew up watching his father single-mindedly build a successful oil and natural gas company in the world’s energy capital. His father even gave him the middle name Derrick to evoke the towers commonly seen atop oilfield wells.

Given that lineage, the idea that Calaway would one day run not one but two companies underpinning the renewable energy revolution was remarkable. Fossil fuels, certainly not lithium or other electric vehicle building blocks, flowed through his veins. “When people think of Texas, they think of oil,” Calaway told me. “But the roots of my interest in energy were in just the opposite area.”1

An enticing offer came to Calaway in early 2016 to help build a mine in a remote Nevada desert. While the entrepreneur relished a challenge, he wasn’t sure the United States had the willingness to stomach a new mine. The country had last opened a hard-rock mine in the 1970s. (Hard-rock mines are for gold, iron ore, silver, and other metals generally considered “tough,” whereas soft-rock mines tend to be for coal and other fossil fuels, as well as chalk, like the famous white cliffs in Dover, England.2) This was not a stereotypical mining project to produce gold or iron ore, but rather lithium, a key ingredient for lithium-ion batteries. The project’s significance began to crystallize. Calaway was intrigued.



FEW WERE TALKING about climate change when Calaway came of age in the 1970s. That was because nuclear weapons were widely seen as the most likely way a mass-extinction event would take place. It would be more than thirty years before Al Gore’s film An Inconvenient Truth made the greenhouse effect a common talking point in American households.

At the University of Texas at Austin, Calaway studied economics under Walt Rostow, who had been U.S. National Security Advisor to President Lyndon B. Johnson. Inspired in part by Rostow’s anti-Communist stance, Calaway found the first way he could try to save the planet: nuclear arms control. “I perceived great risk at the time between nation-states. It was just madness that we had this globe and we run the risk of nuclear attack destroying everything,” he said. Rostow pushed Calaway to pursue a graduate degree at Oxford University, and for two years on the banks of the River Cherwell, Calaway immersed himself in the politics and policy of halting nuclear arms proliferation.

Ronald Reagan’s 1980 presidential election changed Calaway’s plans; the new president from California signaled a willingness to boost the nation’s arsenal of nuclear weapons, and he did. If the world wasn’t going to stop making bombs, Calaway thought the best place for humans to go was up, as in outer space. He and some retired NASA engineers formed Space Industries Inc., a private company with the goal of commercializing space travel and space living.

While Reagan’s plans killed Calaway’s arms control aspirations, the president made amends in 1988 by proposing to Congress the new startup company be given a $700 million contract to build and operate a private space station where NASA could run experiments on microgravity, material science, and other areas focused on how humans could eventually live full-time outside the Earth’s atmosphere. It was a bold plan, years ahead of its time, that in many ways evokes the current arrangement the space agency has with SpaceX, the rocket company controlled by billionaire Elon Musk, who also controls EV giant Tesla, which overtook Toyota to become the world’s most valuable carmaker in 2020.3

Like most things ahead of its time, Space Industries failed. The NASA bureaucracy feared it would sap funding for its own space station plans and lobbied heavily against it behind closed doors. Congress was anxious about spending too much money on a private venture literally out of this world. The final blow came in 1989 when the National Research Council—a collection of scientists that advises the U.S. president and Congress—urged that the program be scrapped. Calaway himself is quoted in press coverage from the time urging NASA not to be shortsighted and to realize a small, private space station could be the bridge to a large, public-run station, which would take years to build. (The International Space Station would not debut for another decade.)

Beyond the failure, it was Washington’s inability to create a cogent, unified plan for furthering an essential area of study—in this case, space exploration—that irked Calaway the most. How could Washington’s policymakers be so shortsighted? Didn’t they realize this private space station would help the United States immensely in the areas of science, exploration, and automation? Did they even care beyond the next election cycle? Were different parts of the government talking to one another? (Years later, Calaway’s company would be named a finalist for U.S. Department of Energy funding, even as the U.S. Fish and Wildlife Service threatened to take an action that could effectively kill the company.) Space Industries was sold off to a company that used its technology to make research equipment. A private station was never built. “That was my first experience in business recognizing that what politicians say they want and what they actually propose as law and policy are not the same thing,” Calaway told me.

Years went by and Calaway focused on a string of seemingly unrelated businesses. He built, ran, and sold a software company just as the Internet was ascendant. He opened a dessert bar. He joined the board of a Houston charter school. Still, the Texan’s legacy in energy and its money kept calling. With his identical twin brother, John—they each call themselves “Brother”—he started a business focused on 3D seismic technology for the oil and gas industry, a mistake, he now admits, given what he had grown to consider his raison d’être. After a few years, he quit.

“It was not morally okay for me to continue to be devoting my life to producing oil and gas that was going to harm the planet for my children and grandchildren. I just couldn’t get myself to continue to do that.” The entrepreneur warned his home state to diversify its economy: “The promise for young people is not in oil.” But where to go next? What to do? Calaway embarked on a metaphorical wandering in the corporate wilderness, searching for where he could put his entrepreneurial skills to work.

In 2007, Calaway did what a lot of America’s corporate dreamers do when they’re hungry for inspiration: He went to Aspen. The Aspen Ideas Festival, founded by the historian Walter Isaacson, was focused intently that year on the ongoing wars in Iraq and Afghanistan. The region also contains a lot of oil, which held little interest to Calaway. “All the discussions were invariably about the Middle East, the Middle East, the Middle East,” he recalled. “I just couldn’t take it.” Tucked in a corner of the agenda, Calaway found a breakout session billed to discuss electric vehicles, a topic he knew little about. General Motors had launched the all-electric EV1 in 1996, and Toyota launched the hybrid Prius model globally the following year. Both were niche products that gained instant cult status.

GM gained notoriety by deciding after only three years that the EV1 was unprofitable to produce, in part because it couldn’t find enough replacement parts to repair the vehicles when they broke down, a problem that presaged the battle to create a U.S. electric vehicle supply chain. GM had all the EV1 models destroyed, fueling conspiracy theories that it was in bed with the oil industry and providing ample fodder for the 2006 documentary Who Killed the Electric Car?

In the television drama Brothers & Sisters, Sally Field’s matriarchal character Nora Walker drives a Prius and frequently waxes poetic about the dangers of climate change. Field’s Walker likely had little clue the lithium used to make her Prius came from South America and was processed in China before being turned into a battery cathode in Japan, a meandering supply chain little changed in the ensuing years.4 Few knew this, including Calaway, until he went to Aspen and got hooked on the potential of electric cars to help save the planet.

“I was reading everything I could about electric cars, but there was not that much out there to read about them. I found myself going to battery conferences, and that was one of the worst things you could ever do with your life because it’s all just a bunch of chemical engineers.”

I won’t disagree with Calaway. My first time at a battery conference—in 2018 for Reuters—was overwhelming, dizzying, and confusing. Acronyms like NCA, LCE, NCM, and BEV were bandied about like a secret language known only to the initiated. I grew to dread going to the conference happy hours, fearing that as a journalist covering the industry, I would be expected to go toe-to-toe with Ph.D. scientists on the most esoteric of EV topics. Calaway felt the same. So he started reading academic papers. He subscribed to journals. He brushed up on his chemistry. Increasingly, he started noticing a pattern. Sprinkled throughout all the papers he was reading, like pepper in a salad, was a two-letter chemical symbol: Li.

Li stands for lithium. The lightest metal, it’s found near the top of the Periodic Table of Elements and is enormously good at retaining an electric charge, making it the perfect anchor for the lithium-ion battery. Calaway realized that all the chemical equations used to build those batteries contained that symbol: Li. “And I said to myself, ‘Well, heck, if there’s going to be an electric vehicle revolution, we’re going to need a whole lot of lithium.’ ” In that moment, Calaway knew he had to find lithium somewhere in the world.



LITHIUM CAN BE found in several types of rock that tend to have some connection to ancient volcanoes, hinting perhaps at the primordial origins of a metal that is now seen as key to saving our planet. The Swedish chemist Johan August Arfwedson is credited with being the first to identify lithium when, in 1817, working in the laboratory of one of the founders of modern chemistry, his fellow Swede Jöns Jacob Berzelius, he successfully separated it as a salt from the mineral petalite. (Lithium is also found in spodumene, a mineral common across Australia; lepidolite, which is found in parts of China; and deposits of salty water known as brine.) A Brazilian scientist, José Bonifácio de Andrada e Silva, had previously discovered petalite on a Swedish island but had not been able to tease out the metal inside. Production of lithium gradually was refined over the next hundred years or so, but demand was always niche. Lithium was used to make greases during the Second World War, giving tanks operated by the Allies an advantage over their Nazi rivals. After the war, lithium was used to help build hydrogen bombs, the development of which by the United States made it the largest lithium producer in the world thanks to mines that would be developed in North Carolina and a brine evaporation facility in Nevada.

Buzz Aldrin, the Apollo 11 astronaut, speaks fondly in his memoir of a lithium derivative known as lithium hydroxide, largely because it helps absorb carbon dioxide—a critical function in the recesses of space.5 For reasons that are still unclear to modern medicine, lithium has some kind of balancing effect on nerve receptors in the human brain. That is to say, it is a mood stabilizer and is commonly prescribed for those living with depression or bipolar disorder.

As a reporter, I covered the lithium industry for years before getting to hold the element in its pure metal form in 2022 at an Albemarle Corp. laboratory in North Carolina. Lithium, as a rule, likes to bond with other elements, so several intense chemical reactions are needed to transform it into a stand-alone metal. Inside Albemarle’s Kings Mountain facility, the company’s scientists had extracted enough lithium to form a cylinder that looked about the size of a large can of pineapple juice commonly found in grocery stores. I expected it to be heavy; at least it looked heavy. But picking it up, it was no heavier than a cell phone, maybe three or four pounds at most. If seeing is believing, feeling and touching brings a heightened state of believing. I immediately understood why this, the lightest element, was crucial for use in automotive batteries.

Power is an exponential of voltage; the higher the voltage, the more power you have. Because of lithium’s small size and light weight, its electrons can move inside a battery at surprisingly fast speeds. That makes it rare when compared with other metals on the Periodic Table of Elements and ideally suited for use in a battery. There aren’t any immediately available substitutes that can mimic all of its properties. That is why, for Calaway and an increasing number of investors and corporate executives, finding lithium was a growing obsession.



IN EARLY 2009, Calaway sat alone on a salt flat in northern Argentina. He meditated there for an hour, in one of the driest spots on the planet. Beneath him rested an enormous lithium deposit controlled by a tiny prospective mining company named Orocobre, a portmanteau of the Spanish words for gold and copper. Months earlier, geologists hired by Calaway had stumbled onto a technical report from Orocobre. The company had hoped to strike gold in the mountains of northern Argentina but in doing so found large brine deposits. Mixed in with that brine were extremely high concentrations of lithium, just waiting to be sucked out of the Earth.

“I just sensed it. I let it all in,” Calaway remembers of his meditation.

He dropped $4 million to buy as much of Orocobre’s stock as he could and became the company’s chairman. For the next seven years, Calaway and Orocobre built one of the world’s largest lithium companies, battling the slow bureaucracy of President Cristina Fernández de Kirchner’s administration in the process. By 2015, the company’s stock had doubled in value due largely to a deal the company struck with Japan to supply the metal to Toyota and other Japanese automakers. Calaway was tired, ready to cash out and enjoy the fruits of his labors. So he retired.

But he couldn’t stay away from lithium. He also, as an American, couldn’t ignore the rising interest from Washington and Detroit for America’s automakers to go electric. Tesla already had proved an EV could be mass-produced. But Tesla, like Toyota with the Prius before it, relied on far-flung sources of lithium as well as nickel, copper, and other metals.

Calaway wondered if the United States could produce its own large supply of these metals, especially lithium. He wasn’t sure. His answer came in the form of a phone call from Australia, where a group of investors led by the developer Bernard Rowe were eyeing the Nevada desert. Calaway’s reputation as one of the few industry executives—retired or otherwise—who knew anything at all about how to build and run a lithium mine had preceded him. Ironically, Rowe’s group of investors had hoped their Nevada land—known as Rhyolite Ridge—contained gold and copper, the same mix Calaway’s Argentina colleagues had sought years before. What it actually contained was a claylike mixture teeming with lithium, though how much was yet unclear.

Lithium is produced either from brine, as Orocobre had done in Argentina, or by digging out hard rock. No company had yet produced commercial quantities of lithium from clay. Calaway wasn’t sure it would work or even how it could work. “I thought it was a science experiment and I wasn’t interested at that point in science experiments. I told them I wasn’t interested.”

Rowe was disappointed but said he understood. He asked, though, if he could hire the geologist Calaway had employed in the past. Calaway, ever the businessman, obliged, asking for only one favor: If the geologist found anything interesting, Calaway would be the first call. “Part of being an entrepreneur and being successful is that you maintain an openness to being proven wrong,” Calaway said.

That request proved to be fateful. A few weeks later, amid the clamor of the 2016 U.S. presidential campaign when the Democratic nominee, Hillary Clinton, called climate change “an urgent threat and a defining challenge of our time,” Calaway’s geologist called. Not only was Rhyolite Ridge not a science experiment, it was also sitting atop an estimated 146 million tonnes of lithium—the second-largest known deposit in the country—and boron, a chemical that can be sold to make soaps and other consumer goods.6

That meant Rhyolite Ridge could produce two in-demand products at once, offering two ways to make money should prices for one product ebb in the future, as often happens in commodity businesses. Importantly, the deposit did not contain as much clay as originally thought, easing production worries.

“My jaw dropped,” Calaway said. Rhyolite Ridge and its lithium were inside the United States and less than 100 miles from a planned Gigafactory from Tesla, which at the time was on its way to becoming the world’s most valuable automaker. In a rare situation for the world of mining, the project could make money almost as soon as it opened. “That changed the dynamics a lot.” Immediately, Calaway bought $4 million of the company and took command of its board of directors, repeating steps he had taken at Orocobre, which increasingly was proving to be a test run for this new Nevada venture. The Australians had named the company Global Geosciences, but for Calaway that wouldn’t do. He came up with the name ioneer and borrowed the portmanteau style of Orocobre by smashing together the words ions and pioneers.

“We were going to help produce ions for EV batteries, and we were pioneers,” he said. “So I came up with ‘ioneer.’ ”

Why lowercase?

“I wanted something unique.”

And so, ioneer was born, largely thanks to a decision Calaway made from his Houston living room with executives in Melbourne about a project in rural Nevada.

Their timing was nearly perfect. When Clinton lost the 2016 U.S. presidential election, her opponent, Donald Trump, controversially moved to take the United States out of the Paris Accords, a step that ironically had the opposite effect for much of private industry.7 Automakers and their suppliers worked overtime to prove they cared about the environment, even if Washington seemingly did not. And electric vehicles were increasingly the way to show they cared. That meant there would be a global rush on lithium and other EV metals, so it behooved the United States to start producing them at home. Calaway saw his and ioneer’s shot.

“A key component of the transition away from fossil fuels that we have to make is to get electrification transportation done. It’s going to be resource-intensive, and if other nations—especially our rivals—see we have a deep vulnerability in this area, they are going to take advantage of us,” Calaway said.

Over the next four years, Calaway and his team set about running geological tests, hiring engineers and architects, and shuttling between investor meetings and industry conferences. Rhyolite Ridge’s economics were unassailable, Calaway thought. He made sure they were backed up by independent economists and geologists in a technical report known as a Definitive Feasibility Study. Such a step usually happens just before a company breaks ground on a mine, which ioneer was eager to do. The project, ioneer said in that report, would not build a tailings dam that could potentially collapse. Instead, the company planned to remove water from the dirt it extracted for the project and stack the tailings, a safer process known as “dry stack” tailings. Even though ioneer aimed to produce lithium for electric cars that have no emissions, the project found its detractors in the environmental community. Calaway and his Australian investors largely ignored the environmentalists, content to bury themselves in the minutiae of geological reports.

But then a strange thing happened late in the summer of 2020. Amid the arid hills of Rhyolite Ridge, 225 miles north of the slot machines of Las Vegas, thousands of the flowers found nowhere else on Earth—Jerry Tiehm’s namesake—died mysteriously overnight. And the capstone of Calaway’s career—his attempt to leave a cleaner Earth to his children than the one he found—seemed like it was slipping away.






CHAPTER TWO Sacred Space


LESS THAN TEN YEARS AFTER the U.S. Civil War ended, a sortie of Union soldiers ambushed Apache warriors in what is now Arizona and chased them to the top of a 4,700-foot-tall cliff. Opting for honor rather than surrender, the warriors jumped to their deaths from the cliff overlooking the small settlement of what is now Superior, roughly 60 miles east of modern-day Phoenix. Today, the cliff is known as Apache Leap.1

That story has been passed down orally through generations of the San Carlos Apache people. Some consider the tale apocryphal, a painful allegory, perhaps, of a people’s fight against power; others hold fast to its literal interpretation, believing that indeed those warriors leapt nearly a mile to their deaths in defense of their homeland and values. What is true, regardless, is that the U.S. Army and others did very little to contain their contempt for the Indigenous peoples of the region, especially the Apache, for much of the nineteenth century.

Arizona’s Apache were “the tiger of the human species,” according to Major General George Crook, who led the military’s fight against the tribe for fifteen years.2 Another general ordered that all male Apache be killed on sight.3 In 1859, the U.S. Indian Agent Diego Archuleta, whose role was to serve as a liaison between the U.S. government and tribes, wrote in a letter to The New York Times that the Apache had “long and pointed” fingers, “like claws,” with “eyes keen and wild.” The Apache, Archuleta continued, were “the greatest obstacle to the operations of the mining companies and traders” in the region. Lest anyone misconstrue his animus, Archuleta doubled down: “It is a mistake to make treaties with tribes so low on the scale of humanity as the Apache, Mojaves, Navajos, Utes, etc.” Shunting the tribe onto a reservation, Archuleta added, “remote from White settlements with the penalty of death sternly enforced if they pass their limits, is the only prompt, economical, and humane process.”4 And that is exactly what the U.S. government did.

President Ulysses S. Grant approved the creation of the San Carlos Apache Reservation in 1871. While it was created with nearly 1.8 million acres, that expanse did not include what is now called Apache Leap or nearby land known as Chi’chil Biłldagoteel in the Apache language—literally “a broad flat of Emory oak trees”—a place where tribal members had for generations conducted religious ceremonies.5 Chi’chil Biłldagoteel was more than 25 miles away from the reservation’s western edge, and about 40 miles from the reservation’s capital. The Apache returned there to pray, as they considered the land home to angels and religious deities, known as Ga’an. Some held (and still hold) coming-of-age ceremonies there when teenage girls who have first menstruated reenact the Apache creation myth over a four-day period of prayer, song, and drumming. Wild Emory oak trees on the grounds yield acorns used for traditional food and medicine. Some Apache ancestors are buried amid the volcanic rock. Petroglyphs at the site are considered by some observants as ancestral footprints.6 By the mid-twentieth century, part of that area had become a federal campground known as Oak Flat.

As Archuleta had predicted, mining flourished in this corner of Arizona once its original inhabitants were pushed aside. The mineral-rich region around Superior drew in many copper miners in the years after the Apache Leap tragedy, earning it the nickname “Copper Corridor.” In 1912, when Arizona became the forty-eighth state admitted to the Union, its seal was designed to show mining’s importance. A human figure—presumably a man—stands off-center, holding a pickax and a shovel. The sun and its rays rise above him, shining down on mountains in the distance and farmlands. Above it all, the state’s motto: DITAT DEUS, “God enriches.”

Meanwhile, the reservation languished. The San Carlos Apache themselves consider it the world’s first and oldest concentration camp.7 By 2005, about half of all children born on the reservation tested positive for drugs or alcohol.8 Forty-three percent of the reservation’s roughly ten thousand residents are unemployed and not looking for work.9

Superior itself was home to the Magma Mine, which in 1937 was the world’s first mine to be air-conditioned, a development that let miners dig deeper into the hot expanse of the Earth. The cooling equipment still sits on the side of a hill, a hulking box of rusting metal and tubes staring down at the town. The ebbs and flows of the copper market forced Magma to close several times over the years, decimating the town’s economy each time. The median annual income in the community was roughly $22,000 in 2020 with 25 percent of the population living in poverty,10 roughly $10,000 below and 10 percentage points above, respectively, the national average.11

By 1995, there was a glimmer of economic hope when more than 40 billion pounds of copper were estimated to sit near the Magma Mine and underneath Oak Flat, one of the largest untapped copper deposits in the world. The grade of the copper was 1.5 percent, more than double that of nearby Arizona copper mines. That meant that for every hundred pounds of earth extracted from the mine, 1.5 pounds would be copper. The proposed mine, which was named Resolution Copper, could be twice as profitable as nearby rivals. It was a tantalizing business prospect for BHP Group, one of the world’s largest mining companies. BHP bought Magma’s owner in January 1996, but Magma itself closed later that year when it was considered depleted. A slump in copper prices led BHP to close its other American copper mines by 1999. The company was hopeful about this new discovery but needed to study it further, a costly undertaking. That’s when it joined forces with Rio Tinto, another global mining giant, to share the financial burden of exploring the underground deposit and convincing the government to let them access the land.



THE AMBITIOUS TARGETS set forth by the Paris Climate Accords are impossible without copper given its widespread use in nearly every single green energy transition device. Even before the discovery of electricity, the red metal was ubiquitous. For nearly five thousand years, copper was the only metal known to humanity—before even gold.12 The Mediterranean island of Cyprus was initially famed for its copper mines; the name of the metal itself is based on the Greek name for the island: Kupros. The combination of copper with tin spawned the Bronze Age and fueled the power of many of Egypt’s ancient pharaohs.

Copper, one of the best electricity-conducting metals, is easy to shape and form, is corrosion-resistant, and binds well with other metals. Only silver conducts electricity better, but silver is more expensive than copper. The average 747 jetliner from Boeing has 135 miles of copper wiring, and every American household has an average of four hundred pounds of copper wiring and piping. Freeport-McMoRan’s Morenci, the largest copper mine in North America, uses Caterpillar 797 trucks to haul ore; inside each of those trucks’ radiators is at least four hundred pounds of the red metal.13

In the United States, copper mines sprouted in the nineteenth century across Michigan, Connecticut, and modern-day Arizona. The inventor Thomas Doolittle created copper wire in 1877 for the telegraph industry, allowing wires for communication far lighter than iron-based rivals. Thomas Edison’s invention of the light bulb and his power plants only further boosted demand across the globe, as did Alexander Graham Bell’s telephone. The demand continued to grow in the twentieth century and into the twenty-first. About 75 percent of the copper used throughout history has been mined since the Second World War.14 And the world’s lust for copper is set to only grow. In 2022, annual copper consumption was 25 million tonnes. By 2050, it’s projected to more than double to 53 million tonnes.15

Ominously, there is not expected to be enough copper to meet that 2050 target without more mines and more recycling. If the world wants to reach carbon neutrality by 2050, the “net zero” target that was at the heart of the Paris agreement, it needs to produce more of the red metal. “People who say that there’s enough copper supply out there are not taking into account the scale of the energy transition,” said Dan Yergin, the famed energy historian and Pulitzer Prize–winning author. “Without some give, you’re not going to be able to achieve those climate goals.”16 Wars were fought in the twentieth century over oil. Without adequate copper supply in the twenty-first century, wars could very well be fought over copper, the consultancy S&P Global has warned.17 The United States would have to boost its copper imports from about 44 percent of its supply in 2022 to as much as 67 percent by 2035, unless it produces more of its own.18



IN THE 1950S, as the story goes, First Lady Mamie Eisenhower picnicked at the Oak Flat campground and enjoyed it so much she encouraged her husband to safeguard the site. President Dwight Eisenhower issued an executive order in 1955 prohibiting mining and other development at the campground.19 President Richard Nixon renewed the ban in 1971 but modified it slightly to allow certain development, a tweak that advantaged the mining industry.20

The discovery of the Resolution Copper deposit in the 1990s tested that tweak. It took more than a decade for Rio Tinto and BHP to study the deposit. They bored more than a hundred exploratory drills into the Earth, at a cost of more than $1 million each.21 They built the deepest mine shaft in the United States, a 7,000-foot-deep structure on a small sliver of adjoining land they controlled. They discovered that if they built the mine, it would supply a quarter of the copper consumed each year in the United States, a tantalizing prospect just as the green energy revolution took shape. EVs, Rio and BHP knew, use twice as much copper as vehicles with internal combustion engines.22 And the mining giants also knew that the upstart EV companies Nikola Corp. and Lucid Group Inc. were building manufacturing plants less than 50 miles from Superior.

Because the copper deposit is so deep, Rio and BHP also discovered it likely could not be extracted by digging from the surface but rather from below with a method known as block caving, whereby a large section of rock is undercut, creating an artificial cave that fills with its own rubble as it collapses under its own weight. That would cause a crater 2 miles wide and 1,000 feet deep, in what the mining industry terms a “glory hole.” (Yes, really.) Thus, to harvest the copper would require the destruction of a site considered as important to the San Carlos Apache as St. Peter’s Basilica is to Roman Catholics or al-Masjid al-Ḥarām is to Muslims.

“If I want to go there and be able to pray there, I should have that right. And I don’t want no foreign company to come in and tell me, ‘No, you can’t do that,’ ” the San Carlos Apache elder Sandra Rambler shared with me.23

The mine could use as much as 590,000 acre-feet of water over the course of its life, roughly 192 billion gallons.24 That is the equivalent of nearly 5 gallons of water for every pound of copper produced, less than other nearby mines, but an eye-popping number for a state that had been in a drought since 1994.25 The amount of water would be enough to supply 168,000 homes for forty years.26 The mine would also produce a pile of waste rock stored behind a tailings dam that would be 500 feet tall and cover an area of 6 square miles, nearly five times bigger than New York’s Central Park. A U.S. government report on the project dryly noted “public apprehension” of that proposed tailings facility, especially in the wake of the deadly 2019 Brumadinho tailings dam collapse in Brazil.27

By 2013, Rio and BHP had started the U.S. federal permitting process, though as of this writing they have not obtained the permits.28

In December 2014, President Barack Obama signed the Carl Levin and Howard P. “Buck” McKeon National Defense Authorization Act, a Pentagon funding bill that included a clause added at the last minute to give Rio Tinto 2,422 acres containing the copper, including the campground, in exchange for 5,459 acres it owned nearby.29 Buried on page 442 of the 698-page law was a stipulation that the land swap could not occur until an environmental report was published.30 The Trump administration published that report five days before leaving office, sparking a legal fight among Native Americans, Washington, and Rio Tinto. Less than six weeks after taking office, the Biden administration rescinded that publication, putting the Resolution project on ice and pleasing neither supporters nor opponents of the mine.

Adding to the intrigue was that Rio Tinto had not technically decided by the time Biden froze the land swap to even build a mine—a formal step known as Final Investment Decision. “In order for us to make an investment decision, we need to know the underground geology. It’s hard to do that without owning the land,” Bold Baatar, head of Rio’s copper division, told me. Yes, he acknowledged, the land was an area of historical significance to the San Carlos Apache. “We’re absolutely not tone deaf,” said Baatar, a Mongolian native who had previously worked at the banking giant J.P. Morgan.31 “There will not be a mine until we achieve maximum effort to seek consent. We are taking this very seriously.”32

As I learned more about the plans to develop Resolution, the tortured history of how the Apache were treated, the religious import of Chi’chil Biłldagoteel, and the essential role American copper would play in Washington’s efforts to fight climate change, I saw the recipe for a perfect storm. As with the evolving tension between Calaway’s Nevada lithium project and Tiehm’s buckwheat, the question once again was: What matters more?

That’s when I decided to visit Superior for myself.



THE HUES OF magenta, orange, and pink first caught my eye as I drove east on U.S. Route 60 into Superior after spending the previous night in Phoenix, the Arizona capital. The splashes of color were caused by rays from the rising morning sun striking the mammoth cliff that loomed over the town like a tidal wave. I turned off the state highway and onto Superior’s Main Street, which seemed to dead-end right into the cliff itself. A restaurant, Miners on Main, advertised happy hour at its Tiki Deck outdoor lounge. Bruzzi Vineyard Tasting Room offered rosés to sample. A Chilean developer in 2010 had bought a dilapidated boardinghouse and transformed it into the Hotel Magma, a boutique lodge with bespoke light fixtures, flocked wallpaper, and copper ceilings.33 But the hotel was quiet, devoid of hustle and bustle.

The town of three thousand had once been a mecca for mining, which the restaurant’s name and hotel’s ceilings evoked. It hoped, with the help of Rio and BHP, to recapture that former glory. Even while more than half of the buildings in Superior’s downtown sat empty, several Tesla charging ports hinted at the town’s aspirations to be part of the electric vehicle boom.

Rio, of course, knew this. In 2004, it had taken a 55 percent stake in the Resolution Copper project to BHP’s 45 percent, giving it effective control over strategy, budget, and most important, outreach to the local communities, including Superior and the San Carlos Apache.34 Rio and BHP by 2021 had spent more than $2 billion on the project, without producing an ounce of copper.35 By 2022, Wall Street thought the project was nearly worthless.36

In its bid to win over local hearts and minds, Rio had promised to hire fourteen hundred workers—nearly half of the town’s population—with an average salary of $100,000, more than quadruple the 2020 average. That number, more than any other, was forefront for Mila Besich.

First elected in 2016 as Superior’s mayor, Besich was a fourth-generation Superior resident. She spoke firmly, though her soft eyes belied her singular purpose: to bring jobs home. Much of Superior, like Besich, is Democratic and Hispanic; the town and its mayor voted overwhelmingly for Joe Biden in the 2020 U.S. presidential election despite the surrounding county voting overwhelmingly for Donald Trump.

The same congressional law that approved the land swap also stipulated that the town of Superior could buy more than 600 acres from the federal government to build affordable housing and expand the local airport and industrial park, part of a long-term plan by Besich and fellow town officials to diversify Superior’s economy into tourism and manufacturing. But that plan was on hold until Rio got the green light to move forward with its mine. By the time we met in person, Besich’s patience was wearing thin.

We chatted in the town hall, which was housed inside a former middle school. Our chat was in what used to be the school’s auditorium, with a mural on the wall depicting the shirtless torso of a miner with a drill bit in place of legs glaring down at us. The mural proclaimed, in Spanish: La Cultura Es El Oro Del Pueblo. Culture is the gold of the people. In case anyone missed how important mining was to the community, the mural was there as a reinforcement.37

“Has Oak Flat,” I asked, “in your family’s history always been considered a religious site?”

“No,” she replied, bluntly. “It was a place that we might have gone for a summer picnic. Long-term residents, especially my parents’ age group, will tell you that they never really saw these types of traditional ceremonies going on, up until more recently, when the Resolution Copper project was proposed. It just doesn’t seem genuine that all of a sudden, all these sacred ceremonies are happening when this becomes legislation. And that’s been very frustrating for our community, because I think we’re trying to be very respectful of the tribes. But at the same time, we’re very concerned that the longer the politics weigh out on this, the longer that this goes on, it really leaves Superior in a bit of purgatory.”

Besich was alleging that Oak Flat, that Chi’chil Biłldagoteel, had not been a place for religious observation going back generations—that it was not sacred—and that those now leaping to its defense did so only to use it as a convenient weapon in their broader fight against copper mining. “What’s sacred to my community is that people have a job and have a home,” she said, not mincing words.

It seemed, I said, that the Resolution saga sat on a fault line of politics, religion, and the economy. Besich didn’t disagree. “We’re very caught in the middle of this. And I really believe that President Biden is going to have to make some courageous decisions. If the long-term goal is to bring in more efficient vehicles… we’re going to need American copper to do that…. The federal government has a responsibility to make sure that Rio Tinto does the right thing and the responsibility to make sure that we are mining America’s natural resources in a safe and responsible way.”

In addition to being mayor, Besich worked with a local nonprofit board that advocated for the mining industry. That didn’t mean, though, that she acquiesced to Rio Tinto. Quite the opposite. Besich and town councilors pushed back when Rio at first offered Superior $350,000 a year in subsidies, far below the more than $1 million annually an economic study showed the mine would cost the town for what would be a rising need for more police, firefighters, and road maintenance. Rio agreed to boost its payments to the town, guarantee Superior’s water supply, and fund the school district—which enrolled 362 students in 202338—with $1.2 million annually from 2019 through 2023.39

Rio and Resolution Copper had also, with the town’s insistence, paid $50 million to remove contaminated waste rock from the old Magma operation stored just outside a residential area, as well as an arsenic-tainted smelter that had melted copper for almost five decades before it closed in 1971.40 The company knew the decrepit smelter—for which it was not responsible—was an eyesore and a health hazard that had to be cleaned up before it could get the community’s tacit support for its mine.41

“Rio’s had to learn over the last few years that it cannot take host communities for granted,” Besich said. If the mine can be developed in a way that helps the economy and protects the environment, well, then build it. That was the crux of Besich’s requests to Biden. “These jobs will help our small businesses continue to thrive as this project goes into construction and then eventually into production,” Besich said.

That, of course, was easier said than done.



ONE OF THOSE small businesses that Besich hoped would be helped by the mine’s opening was Superior Lumber & Hardware, which had hitched its future to Resolution. And the controversy was making Darrin Lewis anxious. A tall, gangly man with a quiet demeanor, Lewis had flipped houses for years in Arizona before moving to Superior in early 2020.42 With the benefit of hindsight, his decision to buy the hardware store and its lumber yard in January of that year for $800,000 was ill-timed; the coronavirus pandemic quickly spread and shuttered the global economy.

Sales plummeted, which surprised Lewis as he expected the opposite with his customers locked in their homes and many eyeing renovation projects. “Well, we didn’t see that,” he told me inside the 5,500-square-foot store. It had low-hung ceilings and shelves filled with a hodgepodge of construction equipment. Built with cinder-block walls, the outside was painted a mixture of peach and orange, with the building’s name in fading black 1930s Art Deco font. I struggled to wonder how anyone could find anything in the abyss, let alone specialized equipment to undertake a complex home renovation. The uncertainty about the town’s economy, though, had kept Lewis from updating and expanding the store, he said.

That’s when Rio stepped in, buying up lumber and other goods that accounted for a third of the store’s sales in 2020 and 2021. “Our bread and butter are from the mine,” he said. “I sank everything I have into this place. It would absolutely devastate us if this mine doesn’t open.”

Like most people in the town, Lewis had been closely tracking the fate of the Resolution project. He bought his store knowing full well that Obama had approved the land swap and that Trump was about to give it final approval, which he did two weeks after Lewis closed on the shop. But then Biden stepped in, much to Lewis’s discontent. “It was supposed to be a foregone deal. But the next thing we know, they pull the rug out from under us. We’re in this indecision mode until we find out what’s going on.”

I understood where Lewis was coming from, especially with $800,000 to pay back. But I asked him, as I had with Besich, what he thought of the complexities about the nation’s need for copper contrasted with the San Carlos Apache’s religious rites at the campground and their religious rights as Americans.

“I respect that. I respect that a lot. And to be honest, it’s a thing I think about. Am I just focused on the money here? But when I look at it, at the end of the day, I look at the way copper is going, and the way copper is going to be needed in the future. And I see it as inevitable. Somebody is going to mine it eventually.”

He paused, then summoned an absent party.

“If I had one thing to say to President Biden, it would be: ‘Let the mine open,’ ” he said.

By late 2021, the project was still mired in uncertainty. Lewis put Superior Lumber up for sale, asking $450,000. It was a far cry from the $800,000 he had paid for the business less than two years prior. The business, he said, took in between $400,000 and $700,000 in revenue each year, solid numbers but a far cry from Home Depot or other larger rivals. And it was also a sales stream largely dependent on Rio Tinto, which had no idea whether it would ever be able to build a mine. On December 17, 2021, the hardware store’s Facebook page shared the Web link to the real estate listing, which boasted: “Opportunity knocks! This is an amazing property in Superior, which is beginning to boom…. This is your chance to be part of a growing community, rich with history and character.”

Almost immediately, the sale sparked concern.

“You’re selling?” Besich posted on Facebook.

“Yes, we’re going to see how it goes… not sure what to expect…,” the store’s account, run by Lewis and his wife, Paula, replied.

“GLWTS!” a customer posted below the thread. Good Luck with That Shit.43

No one seemed interested. Soon, Lewis cut the price to $375,000. By May 2022, he had pulled the listing. Just as the Resolution Copper project had lured him into Superior, it now seemed that its purgatory—as Besich called it—had sucked him in, too.

I asked Lewis, just before we parted ways, what he thought Americans and the rest of the world should think about the brewing tension in Superior. He paused and turned his head in thought before responding: “If you come up here to love and give, the town’s going to give back to you. It you come up here to take, the town is going to take from you.”



THE SHORT DRIVE from Superior’s downtown to Oak Flat is jaw-dropping. U.S. Route 60 slowly climbs into the clouds, surrounded by the cragged, jutting peaks of the Superstition Mountains. Cactus and sagebrush line the roads. Apache Leap looms in the distance. Queen Creek flows through the rocky crevasses; long ago the waterway, which is dry part of the year, had carved a deep path on its journey toward Superior. An arched bridge at one point passes over a deep ravine formed by the waters. I drove up the road in the late afternoon when the sun was warm and beginning its evening retreat. The rays bounced off the narrow canyon walls that were growing taller around me, volcanic rocks pointing like fat fingers to the skies above.44 Hikers followed a trail just off the road, one that eventually traced its way down to the river. The highway passed through all 1,217 feet of Queen Creek Tunnel, built in 1952, before emerging into an even larger canyon, the jutting mountains looming around me on both sides. About 2 miles later, I turned right onto North Magma Shaft 9 Road, headed for Oak Flat, for Chi’chil Biłldagoteel, where Dr. Wendsler Nosie and other mine opponents known as Apache Stronghold had been camped out since November 2019. It took me a few seconds to realize that this road also led to the mine shaft that Rio Tinto had dug for the Resolution project. Both sides literally used the same road.

I turned left onto the campground where a U.S. Forest Service sign welcomed me. Farther down, a hand-painted sign on plywood declared that Chi’chil Biłldagoteel was the physical embodiment of the Earth’s spirit. A traditional teepee and two wikiups, also known as wigwams, rested nearby. I found Nosie sitting at a campfire with a handful of others on a quiet Monday. (I had been told by multiple people that the camp’s numbers rose on weekends.) Nosie wore a black bandana tightly around his head, his long black hair peeking out the back and flowing onto his shoulders. We had spoken a few times earlier that year via phone and I introduced myself in person. By then, Nosie had long grown accustomed to journalists visiting, often for short stints, to talk about copper, the mine, and Chi’chil Biłldagoteel. His face told me what I already knew: that he had long grown disaffected by the news media’s portrayal of his cause.45

We ended up talking for more than two hours, not only at the campfire but on a walk through the site. There was something special about that place; it had a unique energy, a vibe, and an ethereal presence that I had not felt before. I could understand why Nosie and the San Carlos Apache placed such a high value on the site and why Nosie decided to make it his de facto home, especially after Apache equipment at the site was vandalized in 2018.46 As we talked, birds fluttered through trees in the soft spring air. Even though the highway was relatively close, all you could hear at the campground was the sound of silence. We left the campfire and walked atop a nearby rock formation, the expanse of an immense plain of rock and sagebrush before us.

I asked Nosie about claims from some other tribes in the area (and claims whispered by Rio Tinto officials) that Oak Flat had not been a site for religious ceremonies for generations. The former historian for the San Carlos Apache had also claimed the site held no historical import.47 But Nosie pointed out that the U.S. government shunted at least ten different Apache tribes that had lived across what is now Texas, California, Mexico, Arizona, and New Mexico onto the reservation in the nineteenth century, and not all of them had exactly the same culture or beliefs.48 It was akin, he continued, to asking someone from Russia about Italian culture. And, he added, many Apache ancestors were forced to assimilate and leave behind their traditional beliefs. “You’re going to have those that grow up in a world of Christianity, and adapt to it,” he said.

“What we’re saying is, is that this is the home of the angels, the deities, they live here,” he continued, waving his hands around Oak Flat, which he described as a buffer zone between the traditional Apache equivalents of heaven and Earth. “When we talk about the deities, they’re no different than the deities that are part of Christianity…. But in the church, they bring them in as a statue, they bring them in as a picture. And they respect them. But they came from somewhere, they didn’t come from the church. There was a place that they resided and lived. When America embraces their Christianity, a lot of their angels are, more or less, from the other side of the world, and yet these angels are no different than those angels. But the difference is that it’s here, you know, it resides in these places.”

And the ceremonies held at the site, especially those for teenage girls, connected directly with the traditional Apache sense of the divine, which Nosie described to me as intrinsically linked to the feminine. “Our ceremonies remind us that we’re to take care of the female places,” he said. “And that’s why it’s so important for us not to lose this place. This is where the Creator, which is God, put the deities here…. Because if Resolution Copper gets this place, the whole thing subsides, then you just killed the angels, you just killed everything that was the beginning. Because there are those places that are unique throughout the world. And this is one of them here.”

The region, I pointed out, had historically had copper mining. But Nosie challenged me to think farther back in history, to before mines opened in the area that is now Arizona. “My people go back thousands and thousands of years. We know what this place looked like.

“Now we have tributaries that are contaminated, the environments are impacted,” he said. “Let’s not even forget the human beings, as so many people in these mining towns have died from cancer clusters. What’s sad is that there’s so many people in these copper towns that cannot move. So they’re the ones that are directly assaulted by what contamination comes, whether it be through air, water, or land. And those are the ones that are suffering…. If you take anybody that comes from the East Coast or the north where there’s no mining industry, and they come through here, they’re going to say there’s no way that they can bring up their kids here because it’s all a contaminated place.”

I asked Nosie his thoughts about Besich’s contention that what matters most is the economy, getting the region’s residents employed and housed. “She’s stuck in this capitalist world, and that’s more of her religion than what is really the true religion. That’s what happens when you’re brought up in a capitalistic way of life…. If you destroy all of this, it’s gone. Everything that’s left is gone.”

Who cares, Nosie was saying, if you have a high-paying job if the environment is destroyed? It was the starkest of black-and-white arguments, and one that partly relied on the bad actions of past mining companies. But Nosie didn’t have to look too far into the past to draw from examples of major environmental harm by mining companies to bolster his cause.

The proposed mine itself was a symptom of a way of life that cared only for money, he said. “That means everything here that is left, all water, all light, the beauty of environment, what brings people back here and then the holy and sacredness of this, is totally gone.”

Native Americans had long had to contend with mining companies seeking to dig rocks out of their historical lands. In the years after the Second World War uranium mining surged across the U.S. Southwest, especially on lands within and near the Navajo Nation.49 Uranium was used for atomic bombs but also for clean, renewable power generation at nuclear plants. Yet the uranium mining literally poisoned several generations of Navajo, a tragedy chronicled with nuance and respect by Peter Eichstaedt in If You Poison Us: Uranium and Native Americans.50

Pope Francis, spiritual leader of the world’s more than one billion Roman Catholics, had held a conference to discuss the mining industry at the Vatican in 2019 during which he decried in part the industry’s “fallacious” business model as one that disrespected lands traditionally held by Indigenous groups. Mining companies, the pontiff said, should serve humanity—not vice versa. Indigenous groups should not be pressured “to abandon their homelands to make room for… mining projects which are undertaken without regard for the degradation of nature and culture.”51 Despite their obvious religious differences, it seemed Francis and Nosie may have had an area of agreement when it came to Chi’chil Biłldagoteel.

As Nosie talked, all I could think about was where we were sitting. Would it be a giant crater one day? Would the dull red copper thousands of feet beneath us be inside my cell phone in forty years? Rio had repeatedly promised Nosie and other tribal members that they would be able to access the campground for the next few decades if the land exchange went through, because not only would it take more time to get federal mining permits, but the “glory hole” crater would happen gradually, not immediately. That meant little to a community with a collective memory that lasts centuries, not one that fixates on the quarterly corporate earnings cycle. The promises from the company, for better or for worse, evoked the promises other mining companies had made and broken over the past few centuries to local communities. Mark Twain, for example, is said to once have mused, “A mine is a hole in the ground owned by a liar.”52

Nor was Nosie swayed by the EV transition and its insatiable demand for lithium, nickel, and yes, copper. If the United States and the world needed to go green to fight climate change, I asked, shouldn’t that necessitate more mining?

“That’s a really scary question,” he replied softly, peering over the campfire. “Because the answer to that question is that if we say that we need Resolution Copper to do this because we need all this copper… that means that the people of this country are greedy. It tells me that we’re disobedient and we’re messed up…. And that should be a warning to not only leaders of this country but the people of this country who are fathers, grandfathers, grandmothers, and mothers to begin to control the ugliness of being greedy. What we have is enough.”

The argument, in essence, evoked Joni Mitchell:


They paved paradise

And put up a parking lot.53



The youngest of seven children, Nosie grew up in the late 1950s and early 1960s seeing his older siblings fall victim to U.S. government policies that forcibly relocated them to larger cities, part of a ploy to assimilate them and other Native Americans into American culture and, by extension, erase their Apache culture. While that practice largely ended in 1968 with the passage of the Indian Civil Rights Act, it stamped an indelible mark on young Wendsler, who vowed not to become what he called a prisoner of war.

Those and other strictures are likely why many in Superior and other non-Indigenous communities had never heard of sacred ceremonies at Oak Flat, he said. “One thing I was not going to give them was my religion. I was meant to be close to those religious ways. And that’s right here,” he said, gesturing around. “And so that’s who I am. I just didn’t want to leave this world as a prisoner.”

(Pejoratives against the Apache hadn’t subsided in the twenty-first century, it should be noted. The U.S. military’s code name for Osama bin Laden during the 2011 raid that killed him was “Geronimo.”54 Also known as Goyaalé, Geronimo was a famed Apache who died in 1909 as a prisoner of war in U.S. Army custody. “I should have fought until I was the last man alive,” Geronimo whispered on his deathbed.55)

Nor was Oak Flat the first time Nosie had protested against the government. He had been put on trial in 1997 for allegedly trespassing on Arizona’s Mount Graham, where a powerful telescope had been built by the University of Arizona and the Vatican. That mountain, much like Oak Flat, held spiritual significance, Nosie said. He had visited the site to pray. He was acquitted.56

At Oak Flat, Nosie had been camped out for nearly two years by the time we met in person; the Forest Service had largely looked the other way. (Camping at federal campgrounds typically is supposed to be limited to fourteen days.57) He had previously served as chairman of the San Carlos Apache, but by 2021 he had essentially eclipsed that role and now held even more power as a kind of Geronimo for his people, standing up against what he saw as a foreign invader encroaching on his traditional homeland. At one point, he alleged that Senator John McCain threatened to withhold federal funding for the San Carlos Apache if they did not support the Resolution project.58 At other times in our chats, he said he saw himself as a preacher leading a religious movement.

In lawsuits against the mine, the lead plaintiff was not the tribe, but the activist group known as Apache Stronghold. Composed of Nosie and many other Apache camped at the site, it also included conservationists, environmentalists, and others in Arizona and around the country. He acknowledged that he had not talked to anyone from Rio, part of a long-standing assertion by Indigenous groups in the United States that the only proper form of negotiation was between tribal leadership and U.S. officials, what is known as government-to-government consultation. Nosie also said he hadn’t talked to Elon Musk or any other automotive executive, but he cautioned them to do more to learn where “their copper is coming from.”

“This has become a war between a religious and a corporate way of life,” he said, again in his soft timbre that belied the power he held. “We’re all being tested by the Creator. This country is on call.”

I kept asking myself: Who was right and who was wrong here? Who should decide? The pain that Nosie and other Apache relayed to me was visceral and endemic, even. Who should get to make a decision about whether their religious site was worth destroying for a metal that could help stem climate change?

If the mine eventually was approved, Nosie vowed to do everything he could to stop it. That plan echoed other Apache who said they would barricade themselves on the land to block development, seeing the 2016 protests by opponents of the Dakota Access Pipeline in North Dakota as a model to emulate. “When you love something, you won’t let it go,” Nosie said. “I don’t want them to take my religion away. I definitely am not going to. If anything, I’ll go down in this crater when it drops.”

The more I reported on the Resolution Copper saga, the more I became convinced these issues were intractable. It wasn’t my job to decide which side was right or wrong—or even if one side was right or wrong. But I felt a need to ask all sides about allegations others were making.

The previous day I had made a stop at the San Carlos Apache Cultural Museum, located on the tribal reservation. Marlowe Cassadore, the center’s director, had walked me through several displays stuffed with historical artifacts of the San Carlos Apache.59 He recounted how, as a boy, he remembered his grandmother visiting Oak Flat for weeks at a time to gather Emory acorns, which are used to make traditional medicines. During the coronavirus pandemic, Apache would also gather other plants at the site for medicinal purposes, he said.

“People have been making journeys up there to get those plants,” he said of Oak Flat. “And there is a sacredness to it. But Apache usually do not really talk about that.”

The mine, he feared, could become the latest in a string of negatives to befall the Apache, the latest violation of the tribe’s spirituality, culture, and identity. “The U.S. government and the state of Arizona had a policy to kill all Apache at one time,” he said, referring to the order from the nineteenth-century U.S. Army general. “So we’re not really supposed to be here. But we are.”

I had that in mind as I wrapped up my conversation with Nosie atop a few boulders near the Oak Flat campground. Two of the Rio mine’s headframes were a few hundred yards away in the distance. “All this is going to be destroyed,” Nosie said, “if that happens.”



THE HEADFRAMES WERE giant braces in the sky, artifices that represented the brawn and might of modern mining. Here, in the shadow of Nosie’s protest camp, Rio Tinto had dug a 7,000-foot mineshaft, partly an exercise, executives said, to see if they could dig the deepest of its kind on the continent.

Toward the edge of the small sliver of land that Rio controlled (the company was granted the right to explore the land in the 2014 law), there was a small viewing platform that looked over Nosie’s camp and, by extension, the area that would eventually be swallowed up by the mine. It looked, to the naked eye, like a garden of rocks and sagebrush as far as the eye could see, beautiful in its strangeness and stillness. The platform had first been built for the 2008 visit of Britain’s Prince Andrew, Duke of York, during a trade mission to promote U.K. business interests in the state.60

My journey to the bottom of Rio’s Number 10 mine shaft started with a long safety briefing and a change of clothes. Seven thousand feet deep, the company’s officials explained, finds the Earth with an entirely unique climate where temperatures average about 180 degrees Fahrenheit. Air-conditioning runs constantly to keep the air close to 80 degrees Fahrenheit. It had cost $350 million just to dig the Number 10 shaft.

“You’re gonna wanna put these on,” one of the safety officials said to me, pointing to thick rain pants, boots, and a jacket. The outfit was made complete by a hard hat equipped with light, as well as a small oxygen tank. We made our way to an elevator just underneath the headframe. McCain himself had taken the same elevator down more than seven years prior. Since then, the project had been in a holding pattern, with pumps running constantly to suck out water and engineers ensuring the shaft’s stability. No actual mining had taken place.

The elevator car had, I discovered, two decks. Each held four people, and our team of eight split in two. After we all loaded up, our elevator operator pulled a lever to let out five audible beeps from a bell system. “The bell system says what level we’re going to. We just rang to say we’re going to the very bottom,” he said. For the next fifteen minutes, our elevator descended at roughly 500 feet per minute into the dark, the occasional splash of water or hot air infiltrating the tiny cart rumbling into the bowels of the planet.

We emerged at the bottom into what seemed like a rain forest, thick blankets of 100 percent humidity enveloping our group as soon as we touched bottom. Water was everywhere: on the muddy floors, dripping from the ceiling, flowing down the walls. Inadvertently, Rio had bored into an ancient lake that had been trapped underground by impermeable rock. The humidity was the result of that misstep.61 Just outside the colossal shaft was a corridor of roughly 170 feet or so with several offshoots where Rio’s staff were scurrying about, performing tasks of the day. Pumps ran constantly in the dank zone, with more than 600 gallons of water each minute (about 1 million gallons a day) pumped to treatment plants on the surface and then sold to local farmers. Rio was drawing water from the copper deposit, a necessary step before any mining could begin. While Rio didn’t yet own the land containing the copper, it was drying it out to prepare it for an invasion of drilling and digging equipment. The mine also had an electrical substation at its base, Wi-Fi for workers to call the surface from their cell phones, and hardened emergency shelters with enough oxygen, food, and water for several days if the shaft collapsed. The giant hum of pumps of all types permeated the air, making it nearly impossible to talk.
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