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			In memory of Doc,
whose legacy will reach down through generations

		

	
		
			Author’s Note

			This is a work of narrative nonfiction. Most of the reporting took place between 2015 and 2024. Unless otherwise noted, the events and dialogue from that period were witnessed firsthand by the author or reconstructed from interviews, emails, text messages, social media posts, and personal diaries. The descriptions of historical events were pieced together from thousands of disparate sources, including archival records, court papers, contemporaneous news accounts, and U.S. government documents, many of them previously classified.

		

	
		
			Preface

			On the night I learned I was pregnant with my son, in late 2009, I dreamt I had been swept out to sea by a tsunami. I woke up with my heart racing, my elation at the day’s news subsumed by a welling anxiety. This feeling would trail me through my early pregnancy, as I wrestled with how best to keep my child safe. I dealt with it in the same way I deal with many things: by burying myself in research.

			What I learned was both awe-inspiring and sobering. In the months before a baby’s birth, the umbilical cord pumps gallons of blood back and forth to the womb, delivering the nutrients and oxygen that the fetus needs to thrive. In the past, scientists believed the placenta filtered out most damaging pollutants passed on from the mother, but that is not the case. During those crucial early weeks when the cells knit themselves into brain and organs and fingers and lips, a steady flow of man-made chemicals pulses through the umbilical cord, permeating the fetus’s blood and tissue. This is why, from their very first moments of life, every American newborn carries a slew of synthetic chemicals in their body.[1]

			To my astonishment, I also learned that many of these substances have never been tested for safety. Of those that have, a substantial share are known to be damaging. Some can cause cancer or retard fetal development. Others alter the levels of hormones in the womb, causing subtle changes to a baby’s brain and organs. Though these changes may not be apparent at birth, they can lead to a staggering variety of problems, including cancer, heart disease, infertility, early puberty, reduced IQ, and neurological disorders like ADHD. The evidence is so overwhelming that major medical organizations now warn that widespread exposure to hormone-disrupting substances may be a key factor behind alarming health trends, from plummeting sperm counts to rising rates of obesity and diabetes.[2]

			Needless to say, for the rest of my pregnancy, I did my best to steer clear of toxic chemicals. I rummaged through my cupboards, weeding out plastic dishes and food containers, which often contain the infamous hormone-altering chemical BPA. After learning there were traces of toxic chemicals in my local water supply, I also ordered bottled water delivery. One snowy afternoon, a burly man in a Deer Park uniform schlepped a plastic cooler up the stairs to my apartment, along with three large jugs of spring water. Every day from that point on, I drank water from the cooler and used it to brew my morning coffee. After my son was born, I mixed his baby cereal with it and poured it into his stainless-steel sippy cup, all the while presuming it was safer than the water flowing from my tap.

			I can’t recall exactly how or why the doubt crept in. But around the time my son turned three, I began to worry that the cooler bottles might contain BPA. There was nothing about it on the labels, so I called Deer Park to find out. The answer left me gutted. In my efforts to protect my son, I had exposed him to a substance that might already have sown seeds of disease in his body.[3]

			I found myself wondering why a dangerous chemical like BPA was even allowed in water bottles. Doing some more reading, I came across a deeply troubling study that had recently appeared in a major scientific journal. The authors had analyzed hundreds of “BPA-free” plastic food containers and packages and found that “almost all” of them leach chemicals with the very same properties that made BPA so harmful: They alter the levels of the hormone estrogen in our bodies. Strikingly, a leading U.S. plastic manufacturer whose BPA-free products had become a staple for health-conscious brands like Nalgene and Whole Foods had sued to block the researchers from publicizing their findings.[4] My interest was piqued. Delving into the court record, I unearthed something even more sinister.

			It turned out the plastics industry was well aware that many products marketed as safe BPA-free alternatives actually release other damaging chemicals. For years, corporate scientists had been studying the problem and burying their own damning findings. At the same time, the industry had worked to cast doubt on research from outside scientists—often employing the same methods and consultants that the tobacco industry had used so successfully to discredit the science on smoking.

			I eventually distilled some of my findings into an article that appeared in Mother Jones magazine in 2014.[5] After it was published, I was flooded with emails from worried parents who wanted to know what they could do to protect their families. I had no idea what to tell them. Under our current regulatory system, manufacturers don’t have to disclose which chemicals they’re using, much less test those chemicals for safety. Meaning that in a world overflowing with synthetic materials, people have no way of knowing which ones might be harmful.

			As a journalist and a mother, I wanted to understand how Americans had wound up as lab rats in this foolhardy chemistry experiment. So I kept digging. I interviewed historians, tracked down government whistleblowers, and burrowed deep into archives, tracing the roots of the story to luminaries like Thomas Jefferson and Albert Einstein and piecing together the details of a secret Manhattan Project chemistry program that would prove almost as revolutionary as the creation of the atomic bomb, though it barely registered in the history books.

			These early forays led to several eye-opening realizations. First, the American chemical industry and the man-made materials that pervade our lives owe their existence largely to the U.S. government, particularly the centuries-long partnership between the government and the chemical giant DuPont. Second, chemical interests had not merely borrowed tactics from cigarette makers. On the contrary, they had invented many of the methods that Big Tobacco and other industries would later deploy to pick apart the science tying lucrative products to disease. It was a DuPont-funded scientist who first articulated the principle that now forms the bedrock of our system for regulating potentially toxic substances—namely, that they should be presumed safe until proven otherwise.

			I felt this history, much of which has never been told, was key to understanding how we had arrived at this place as a nation. A place where mistrust of science hobbles our response to mortal threats like climate change. A place where simple acts like wearing masks to avoid deadly viruses are hopelessly politicized, where large swaths of the public spurn objective fact and impartial institutions, leading to an ever-more-divided society. A place where every child is born pre-polluted.

			I decided to write a book that told this story through a single class of chemicals. Known as per- and polyfluoroalkyl substances, or PFAS, they offer a particularly potent illustration of both the promise and peril of synthetic materials. Their remarkable properties helped usher in the era of space travel and high-speed computing and paved the way for lifesaving medical breakthroughs. They also transformed thousands of everyday items—dental floss, clothing, furniture, food packaging, and carpet, to name just a few.

			On the other hand, PFAS are extremely toxic, even in the most minuscule doses. They refuse to break down in nature, which is why they’re commonly called forever chemicals. And they spread rapidly through air and water, polluting plants and wildlife around the world. They suffuse the blood of polar bears in the Arctic, eagles in the American wilderness, and fish in the deepest reaches of the ocean. They permeate snow on Mount Everest and fall with rain around the world.[6]

			They also pollute the bodies of virtually every person on the planet.[7] Once inside us, they stay there like a ticking time bomb of disease. The best studied of these chemicals have been linked to obesity, infertility, testicular cancer, thyroid disease, neurological problems, immune suppression, and life-threatening pregnancy complications, among numerous other maladies.[8]

			And yet the world probably wouldn’t even know that they existed if it weren’t for a family of West Virginia farmers. In the 1990s, after cattle they were grazing near a local DuPont landfill started dying off, the family sued the company. Their case wound up exposing a breathtaking cover-up involving the forever chemical PFOA, which DuPont used to make Teflon. It also inspired a frenzy of scientific research and a major class-action lawsuit.[9] But the magnitude of what these rural Appalachian farmers had uncovered hardly registered with the national media or the general public. When I began my research, almost no one outside scientific circles had heard of PFOA, much less the thousands of other forever chemicals that are so ubiquitous in American life.

			That began to change in early 2016, when a contamination crisis in the upstate New York village of Hoosick Falls burst into the national headlines.[10] As in West Virginia, the problem was brought to light by ordinary citizens. In this case, it began with a young man named Michael Hickey, who had started questioning the safety of the local drinking water after losing several friends and relatives to cancer.

			When I traveled to Hoosick Falls to meet Michael, I was struck by how ill-suited he seemed to activism. A clean-cut insurance underwriter with a fear of public speaking, he had no interest in environmental issues generally. He liked to joke that he got his news from ESPN. And yet somehow, he was spearheading a fight against several giant multinational corporations and government agencies to get his community clean drinking water.

			Through Michael, I met other area residents who were enmeshed in the same battle. A beloved doctor who had documented unusually high rates of rare, aggressive cancers among his patients. A young mother who had put everything she had into a dream home for her family, only to learn that her private well was poisoned. A high school music teacher who decided to run for public office after getting some awful news about his youngest child. Like Michael, these were people who had spent their lives avoiding politics, trusting that there were systems in place to protect them. Now, they were utterly consumed by the struggle to protect their families and community from a chemical that the people at the highest levels of industry and government had long known was harmful. I decided to spend more time in Hoosick Falls and see where their struggle led.

			Over the next eight years, I accompanied them to courthouses, political gatherings, hospital rooms, churches, dive bars, Little League games, and family dinners. I watched as they fought illness and grief. I also witnessed deeply emotional moments, including the birth of a child whose mother was all too aware of the chemical burden she had passed on through her umbilical cord.

			As the crisis spread, first to neighboring towns and then to hundreds of municipalities across the country, I saw them band together with people from other affected communities, eventually taking their fight all the way to Capitol Hill. In the process, they touched off a spectacular chain reaction that would lead to dozens of congressional hearings, an avalanche of media coverage, and hundreds of bipartisan bills cropping up in Washington and statehouses nationwide. They also helped fuel a sprawling legal battle that would dwarf even legendary litigation like the case between U.S. states and Big Tobacco. This book tells their story.

			Their journey has been extraordinary, but it also illuminates a problem facing every American. We live in a synthetic world. Our homes and workplaces are brimming with man-made materials. Our bodies are saturated with their chemical residue. The implications for public health are hard to overstate. But we can’t count on our leaders to protect us from these threats without intense, sustained public pressure. The companies advocating inaction are too powerful, the systems favoring it too entrenched. It is up to us to protect ourselves and make a safer future for our grandchildren and great-grandchildren, who will reap the consequences of the choices we make now.
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			A Bump in the Road

			The morning of October 5, 2010, started as most mornings did in the Hickey household. Ersel Hickey, a sixty-eight-year-old school bus driver in the village of Hoosick Falls, New York, rose before dawn. He pulled on his jeans and baseball cap and dropped by Stewart’s convenience store for some coffee. Then he headed out for his morning shift. Ersel’s bus route wound through the village’s Second Ward, a mix of old brick factories and faded Victorian homes with American flags flapping from their porches, and then into hardscrabble hill country sprinkled with rusty trailers and ramshackle farmhouses. Along the way, Ersel cracked jokes, handed out candy, and let the kids blare music over the bus’s radio.

			On this particular day, after delivering the kids to school, Ersel returned to the brown-shingled cottage he shared with his wife, Sue. He grabbed a snack, slipped into the bathroom to relieve himself—and watched the toilet fill with blood. Ersel hollered for Sue, who gasped at the sight of the reddish water, then he headed straight to the office of the family’s longtime doctor, Marcus Martinez.

			Marcus examined him, took some X-rays, and decided to put him in the hospital overnight for some tests. The doctor was on the phone making arrangements when Ersel’s youngest son, Michael, dropped by the office to check on him. Marcus cupped his hand over the receiver and told Michael not to worry—Ersel was probably just constipated. After the inevitable quips about what Ersel was full of, Michael drove him to the hospital.

			Michael, a thirty-one-year-old insurance underwriter with a firm belief in the power of positive thinking, spent the following day in his cubicle. Afterward, he attended a breastfeeding class with his fiancée, Angela. She was nine months pregnant with their first child, and Michael had been trying to persuade her to name the baby Ersel, so far without success. When he called his mother after class, he could tell from her voice that something was wrong. “I didn’t want to tell you this over the phone,” Sue told him. “But it’s worse than what we thought. It looks like your father has kidney cancer.”

			Michael was stunned; it was hard to imagine someone so vigorous being seriously ill. But he was determined not to dwell on worst-case scenarios. The following night, he and Angela took Ersel out to dinner and Michael assured his father that everything would be okay. Ersel would get through the treatment, and then he could live out his dream of traveling the country in his RV. “This is just a bump in the road to the places you want to go,” Michael told him.

			At one point, Angela left the table, and Michael couldn’t resist the urge to make a joke. “Maybe we can even sell her on Ersel now,” he said, leaning in close to his father. “You know—maybe we can get something positive out of this situation.” Michael had only seen his father cry once, but at the mention of his future grandson, Ersel started quietly sobbing.

			

			—

			About two weeks later, tiny blood clots began breaking off the tumor in Ersel’s kidney, clogging his urinary tract. He was transported to St. Peter’s Hospital in nearby Albany to have his kidney removed. Angela, who by then was past her due date, arranged to have her labor induced at St. Peter’s, so the entire family could be there for Ersel’s surgery.

			The day of Ersel’s procedure, she and Michael rose around 4 a.m., packed some baby clothes, and drove toward Albany through the cool autumn dawn. When they arrived at St. Peter’s, Sue was sitting in the deserted waiting room with Michael’s sister, Katy, their brother, Jeff, and Ersel’s brother, Rich. Michael tried to distract himself with Sports Illustrated, but after an hour or two, he found himself fixating on an LCD screen with a scrolling color-coded list of patients. Navy blue meant pre-op; fuchsia meant undergoing surgery; lavender meant the patient was in recovery.

			Gradually, the waiting room filled up. People in scrubs hustled back and forth through the swinging doors leading to the surgery suites. Patient after patient flipped from navy, to fuchsia, to lavender and then drifted off the screen. But Ersel’s entry lingered up there in fuchsia. Finally, around two that afternoon, the surgeon emerged. The procedure had been more complicated than expected, he said. But Ersel had come through just fine—and he was now cancer-free. Exhausted but relieved, the family paid a brief visit to Ersel, who was lying unconscious in a recovery bay. Then Michael and Angela went down to the labor and delivery floor so that she could give birth to their son.

			The Hickeys spent much of the following morning shuttling between Angela’s and Ersel’s rooms while Angela’s relatives played rummy in the Pepto-Bismol-pink birthing suite. By early afternoon, Angela’s contractions were coming hard and fast. But she wasn’t making any progress, and after six or seven more hours of intense labor, the baby’s heart rate began wavering. Her doctor was preparing for a cesarean when suddenly the baby entered the birth canal and emptied the contents of his bowels, a substance that can be fatal to a newborn if inhaled. The doctor ordered everyone except Angela’s parents and Michael out of the room.

			What happened next was a blur; nurses scurrying and the tap-tap of Angela’s father’s shoes as he paced behind the curtain they’d pulled around her bed. Then, around 10 p.m., Angela gave one last push and the baby emerged. Her mother cut the umbilical cord; a breathing specialist declared him healthy. The relatives who had been waiting in the hallway poured back into the room, many of them in tears. Michael was shaking so hard he had to sit down. Then Katy laid the swaddled newborn in his arms, and Michael held him close, marveling at his plump cheeks and tiny cleft chin.

			Later, when the baby was sleeping, Michael asked the nurse to make an extra copy of the birth certificate. He took it to his father’s room and pinned it on a board by the bed so Ersel could see the baby’s name: Oliver Ersel Hickey. “You get to go home healthy, and Angela agreed to put Ersel in the middle, so it’s a win all around,” Michael told him. Ersel was so hazy from the surgery that he could barely open his eyes, but a smile flickered across his face.

			

			—

			A lot of things changed after Ersel’s surgery. He’d always been a hard worker—for most of Michael’s life, he’d not only driven the school bus but also worked the night shift at a local factory. He rarely complained, but his punishing schedule had kept him from doing things he dreamed of, like hitting the road in his RV or taking the family to the South Dakota Badlands.

			Now, it seemed, he finally had the time. After the surgery, Ersel found driving the bumpy back-country roads on his bus route painful, so he moved to a part-time schedule and lavished attention on his new grandson. At one point, Oliver’s sitter had to take several months off, and Ersel, who had rarely changed a diaper before Oliver’s birth, volunteered to fill in. Each morning, he would arrive at Michael and Angela’s with his newspaper and his Stewart’s coffee, then spend the day playing on the floor with his grandbaby or proudly ferrying him around town in his stroller.

			When Ersel wasn’t with Oliver, he played golf or drove his buddies to the stock car races in his yellow Corvette. As usual, come spring, he rolled the loose change he’d collected all year and put it in a pail for gas money. Then he and Sue drove the RV to Myrtle Beach, South Carolina, where many blue-collar Hoosick Falls families vacationed. Sue, who had nerve damage in her legs and walked with a cane, dreaded these excursions. “I’ve always felt I deserve, once a year, on vacation, to have somebody else make my bed instead of me,” she grumbled. But Ersel loved bumping into neighbors on the golf course and doing crosswords while they splashed in the pool with their families.

			That June, following a routine scan, the hospital called Ersel back in for an extra test. Nobody thought much of it—they were too busy preparing for the big high school graduation party the family was throwing for Sue and Ersel’s eldest grandchild. The day of the event, Ersel arrived at Katy’s house with poster-sized photos of his grandson playing basketball. As the crowd gradually swelled, Ersel made the rounds like the local mayor—cracking jokes, talking sports, and asking after everyone’s relatives. At some point, Marcus made a brief appearance, which struck Sue as strange. “He was in and out in a flash, and something about it gave me an awful feeling,” she recalled. But Ersel didn’t seem to notice. Around 11 p.m., when the party had dwindled to family and close friends, he lit some Chinese lanterns he’d brought back from South Carolina and stood mesmerized as the glowing orbs drifted into the night sky.

			The following morning, Ersel got his scan results: The cancer was back, this time in one of his lungs. Heartsick, the Hickeys gathered on Sue and Ersel’s porch and resolved to enjoy whatever time they had left together, as a family. Right away, Michael started planning a trip to the South Dakota Badlands. And two weeks later, all fourteen members of the Hickey clan boarded a plane wearing orange “Hickey Family Vacation” T-shirts—orange being the color of kidney cancer awareness, as well as Ersel’s favorite football team, the Cleveland Browns. Ersel was enchanted with the otherworldly Badlands landscape and the colorful landmarks of the Old West. After visiting the Deadwood saloon, where “Wild Bill” Hickok was shot dead during a poker game, Ersel insisted on pushing Oliver’s stroller up the hill to the cemetery to visit the legendary gunslinger’s grave.

			Not long after their return, Michael joined Ersel on his annual road trip with his golf buddies, as he had done for the past few years. The two men could hardly have been more different. Ersel was a boisterous type who could strike up a conversation with anyone. Michael was a chronic mumbler, often self-conscious at social gatherings.[1] He liked designer labels and fancy European cars. Some people around town dismissed him as money hungry, but Ersel’s buddies treated Michael like family. While Ersel drove the RV, they all sat in the back, drinking beer and playing pitch. The men spent the rest of the weekend golfing near Syracuse. Despite his enthusiasm for the sport, Ersel was a notoriously bad player, and it wasn’t unusual for him to hurl a club or a few choice profanities if a game wasn’t going his way. During this trip, though, nothing seemed to faze him. Michael had the feeling that his father was just happy to be there at all.

			That August, Ersel, Katy, and Sue made the three-hour drive to Beth Israel Deaconess Medical Center in Boston for Ersel’s first week-long treatment with a powerful new drug. After that, Ersel and Sue spent every other week in Boston. Michael and Katy rearranged their work schedules so that one of them was always there, too. At first, the side effects were mild. Although Ersel was often tired, during off weeks he still played golf, doted on Oliver, and made his daily pilgrimage to Stewart’s for coffee and lottery tickets.

			But as the treatment progressed, Ersel developed blood-pressure problems, intense joint pain, and a case of thrush so bad he couldn’t swallow. Michael, who had never considered himself much of a student, started obsessively researching kidney cancer in the hopes of finding a treatment that would ease his father’s suffering. Between that and the Boston trips, he didn’t have much energy left for his fiancée and son, but Angela was sympathetic. “All of us were willing to do what it took to get Ersel through this,” she said. “We all thought this was going to be a stepping-stone and once Ersel was better, everything would go back to normal.”

			

			—

			The highlight of Ersel’s year had always been his annual Christmas shopping trip. An all-day affair, it combined two of the things he loved most: group excursions and choosing gifts. Usually, he, Katy, Michael, and some other relatives would drive down to Crossgates Mall in Albany, and Ersel would hand everyone an envelope stuffed with cash to buy presents for their families. Then he’d make a beeline for Hannoush Jewelers, an elegant family-owned enterprise next to Forever 21, to find something special for Sue. After that, Ersel and Katy would do a round of speed shopping: sports gear for the grandkids, scarves for the women who worked at the local credit union where he was a board member. Some years, he wrote up a list of every child on his bus route and bought them presents, too. When the shopping was done, Ersel would take everyone out for a nice dinner and some spirited conversation—his favorite part of his favorite day.

			Michael and Katy were determined to continue the tradition for their father’s sake. So, in early December, they drove down to Crossgates with Angela and Ersel, who had just finished his final treatment. This time, he’d been too weak to handle more than a few rounds of the infusion. At the mall, he picked out a diamond necklace for Sue, but that was all he could manage. On Christmas Day, Ersel—who usually woke up early to cook breakfast and hand out the presents—slumped in his recliner, defeated.

			By the following month, the pain in Ersel’s knees and hips was so excruciating that he couldn’t make it the dozen or so feet from the kitchen to the living room without using a walker. His appetite vanished, and he began sleeping most of the day. During these weeks, it seemed like half of Hoosick Falls cycled through the house to drop off food or visit with Ersel. Golf buddies, people he’d served with on the village board, parents who’d once ridden his bus and whose kids had ridden it, too. Sometime in January 2013, one of the organizers of the St. Patrick’s Day parade came to inform Ersel he’d been picked as that year’s grand marshal, one of the most coveted honors in the Irish Catholic village. Ersel was ecstatic. “All we kept hoping for, because he wanted it so bad, was for him to make it to the parade,” Katy said.

			By then, though, Marcus had begun to suspect that the cancer had spread. In early February, he ordered a PET scan. Katy happened to be standing in her parents’ kitchen the following morning when Marcus walked in to deliver the results: The cancer had moved to Ersel’s bones. When Katy asked whether her father would make it another six weeks to St. Patrick’s Day, Marcus grimaced and shook his head. Then he stepped into the bedroom to tell Ersel.
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			Teflon Town

			For much of its history, Hoosick Falls was best known as the home of Grandma Moses, a retired farmhand turned unlikely darling of the art world. Born in 1860, Anna Mary Robertson Moses took up painting in her seventies after her husband had died and her hands were too crippled from arthritis for embroidery. Sitting on her old swivel chair in her kitchen, she conjured “old-timey” pastoral scenes—vivid landscapes filled with joyful depictions of people working the land or taking part in seasonal rituals like Apple Butter Making and Catching the Thanksgiving Turkey.[1]

			Moses’s early work didn’t draw much attention. When she entered some of her pictures in the county fair alongside her canned fruit and raspberry jam, only the preserves brought home ribbons. But in 1938, a Manhattan art collector passing through Hoosick Falls happened to see some of her paintings gathering dust in a drugstore window. Before long, her work was being displayed in the Museum of Modern Art and reproduced on postage stamps and Hallmark cards by the tens of millions. Norman Rockwell put her in one of his paintings. President Harry Truman invited her to Washington, calling her one of the “most popular and original painters” in America.[2]

			A 1953 Time magazine cover featured an image of Grandma Moses standing on a snowy country road in a heavy, lace-collared dress, her silver hair swept up in a librarian bun, her sprightly gray eyes peering in wonder at something just beyond the frame. The accompanying story opened with a description of the landscape outside her home just north of Hoosick Falls—“the fallow corn and tomato fields falling away to the Hoosic River,” the hills beyond “quilted with thick-ranked birch and maple trees and patches of frosty pasture land.” It was this landscape that inspired and sustained her. Generations of Hoosick Falls residents would see their heritage in her paintings and take pride in her enormous popularity.[3]

			But there was another aspect of the area’s history that wasn’t visible in her nostalgic images: its deep industrial roots. When the village was incorporated in 1827, it had just two hundred residents; the only mail service was a young boy who traveled by foot from a neighboring village. Then, in the 1850s, an entrepreneurial blacksmith broke ground on a massive farm-equipment factory with its own power plant and train station. The population swelled to more than seven thousand. Stately Victorian homes sprang up around the village center, along with department stores, an opera house, and a trolley system. The factory shut down just after World War I.[4] But the village’s industrial infrastructure eventually attracted other manufacturers—among them a man named Cleveland E. Dodge Jr.

			Clee, as he was known, came from a family of wealthy, connected industrialists. (His grandfather had been a close friend and adviser to President Woodrow Wilson.)[5] For generations, Dodge men had worked in the family’s mining concern and moved in New York society circles, but Clee was determined to plot his own course. After graduating from Princeton and serving as a naval commander during World War II, he took a job as a purchasing agent for General Electric. There, he was assigned to a secret program that developed missiles for the fledgling Cold War arms race. However, the project had hit a major roadblock: The wire used to link electronic components kept burning up. While hunting for solutions, Clee came across a Vermont-based firm called Warren Wire. Its products were coated in a revolutionary new plastic called Teflon and were far more durable and heat resistant than wires coated in other materials.[6]

			Clee was so excited about Teflon’s potential that he quit General Electric to take a job at Warren Wire, settling his family in the Green Mountain foothills. Soon he was trying to convince his new boss to produce other Teflon-coated materials. His boss wasn’t interested, so Clee struck out on his own. In 1955, he founded a firm called Dodge Fibers Corporation just across the state border in Hoosick Falls, New York.[7]

			Dodge Fibers started out as a modest operation, with only six employees, but before long, it was landing major contracts with aerospace companies. In 1961, Dodge built a mid-sized factory next to the town’s waterworks—a location no one thought noteworthy at the time. By the end of the decade, the company had bought several more plants in Hoosick Falls and set up offices in Rhode Island and New Jersey, along with distribution networks in more than a dozen countries.[8]

			It was also producing a mind-boggling variety of Teflon-based products—wiring for rockets, insulating tape for electrical work, thread sealant for plumbing, upholstery for cars, and the Teflon-coated aluminum “Slip-foil” that was applied to the bottom of household irons for smoother ironing.[9] Inspired by Dodge’s success, other local entrepreneurs got into the Teflon business, too. In 1968, Warren Wire’s founder formed the ChemFab Corporation in nearby North Bennington, Vermont. Its specialties included Teflon-infused fabric for use on NASA space missions.[10] Another former Warren employee launched Taconic Plastics, which was based twelve miles south of Hoosick Falls in Petersburgh, New York, and made Teflon-lined conveyor belts for fast-food restaurants, including the wildly popular new chain, McDonald’s.[11]

			As the companies prospered, so did Hoosick Falls. Shuttered shops reopened; downtown streets were widened to accommodate the surge in traffic.[12] Still, the village held on to its small-town American feel. Sue Hickey remembered the Hoosick Falls of her teenage years as a tight-knit community, where almost everyone turned out for kids’ softball games and town band concerts in the park. A slight, blue-eyed girl, Sue had grown up in the Second Ward and went to the local Catholic school. Every day, when classes let out, she would walk through the bustling downtown streets to the supermarket where her father worked as a butcher, browsing the mom-and-pop shop windows and chatting with people along the way. Afterward, she drank ice-cream sodas at Thorpe’s Pharmacy or danced the jitterbug with her friends at the Youth Center. Sometimes, on weekends, they drove to the Five Flys nightclub, a former speakeasy that had traded moonshine for go-go dancers and live rock and roll.

			During several such outings in the summer of 1968, Sue ran into a garrulous young factory worker with a round face framed by a dark pompadour. His name was John Hickey, although everyone called him Ersel, after a popular rockabilly singer who shared his last name.

			The son of a gas station attendant and a factory worker, Ersel had grown up downtown, playing basketball and dreaming about cars. By the time Sue met him, he’d discovered a wild side—he liked to drive fast and occasionally get drunk. The previous summer, Sue saw him plow a convertible into a lake, and came away thinking he was trouble. But he was a good dancer, and he knew how to have fun. They started mixing it up on the dance floor. When Ersel asked her to join him for a Sunday drive through the mountains in his Corvette Stingray, Sue agreed. The following spring, the couple married and moved into a twenty-five-dollar-a-month apartment with a single kerosene heater and a claw-foot tub. Sue’s parents lent them a sofa; Ersel, who worked at a factory that made letterpress printing equipment, hocked the Corvette to buy a refrigerator and a stove.

			By the mid-1970s, the Hickeys had welcomed their first two children, Katy and Jeff. The letterpress factory had gone under in the meantime, but after frustrating stints as a big rig driver and a railroad worker, Ersel had found a job as a school bus driver. That’s when he swore off alcohol—he wanted the parents on his route to feel that he was completely trustworthy.

			Bus driving didn’t pay much, but Sue worked as a nurse’s aide to supplement Ersel’s income, and they were able to buy their own home, which Sue (the handy one in the family) slowly fixed up. All the while, the children thrived. Jeff was a natural athlete, and Katy’s caring manner endeared her to friends and family. So, in 1978, when the young couple learned they were going to have a third child, they were overjoyed.

			Then, when Sue was five months into the pregnancy, she started bleeding heavily. The family’s doctor, Philip Martinez, found that her placenta was covering her cervix, a potentially life-threatening condition. Old Doc, as he was known, put her on full bed rest in a hospital in Albany. Even lifting herself onto a bedpan could trigger severe bleeding, doctors there warned. About two months later, Sue started hemorrhaging. The baby, Michael Robert Hickey, had to be delivered eight weeks early.

			And so Michael spent the first few weeks of his life in the hospital, with Sue shuttling back and forth by bus from Hoosick Falls to see him. When he was finally released, he weighed under five pounds and had various health problems that would dog him throughout his childhood—asthma, chronic ear infections, and severe allergies, to name a few. Sue eventually gave up her job to care for him, and Ersel took a second job at Dodge’s McCaffrey Street factory to fill the gap in income. Every weekday, from 11 p.m. to 7 a.m., he operated a rumbling two-story machine that fed fiberglass cloth through a dip pan full of liquid Teflon and then up a tower lined with ultrahot ovens that fused the Teflon to the fabric. It was his job to man the controls, ensuring the material didn’t sag or wrinkle or slide off the rollers.

			After punching out from the factory, Ersel drove his morning bus route, then headed home for breakfast and a nap before climbing back into the driver’s seat for the afternoon shift. It was a grueling routine, but the factory pay was good enough to lift the family into the middle class—especially once Michael got older and Sue took a job at a plant that made Teflon plumbing tape. Ersel, who loved anything with a motor, bought another Corvette, a Chevy Monte Carlo, and a Yamaha street bike. Even with his demanding work hours, he found time to coach basketball at the Youth Center and hit the courts regularly with Jeff and his buddy Marcus, the youngest of Old Doc’s five children.

			Throughout these years, Michael often felt like something of an outsider in the family. He was too sickly to play sports like his older brother. (During his one brief foray into basketball in his early teens, he broke both of his wrists, and Sue had to help him bathe and use the toilet for months afterward.) And since Ersel spent most of his waking hours working or coaching, Michael didn’t get much time with him. Michael’s health problems also took a toll on his self-confidence. He was quieter than his siblings and dreaded confrontation.

			Michael didn’t find school easy, either. He had a particularly tough time in math and science. But eventually he went away to college, the first person in his family to do so. On summer and winter breaks, Michael stayed with his parents in their new home on McCaffrey Street. The brown-shingled cottage was just across from the original Dodge factory, a spare three-story concrete building now operated by a California-based firm called Furon.[13] When he was in town, Michael worked on the maintenance crew. By then, all the area’s factories were drastically scaling up production, mostly to meet demand from Saudi Arabia, which was building a giant tent city out of Teflon-coated fabric to house pilgrims near Mecca. The McCaffrey Street towers operated around the clock, except on Mondays, when they shut down briefly for cleaning.

			During the summers, this job fell to Michael. Every Monday morning at five o’clock, he clambered up a coating tower, dismantling the exhaust pipe and scrubbing the thick brown sludge out of it, piece by piece. He’d then haul the parts outside and rinse them in a parking lot near the wells that supplied the village’s drinking water. After repeating this process in each of the towers, he’d don a hazmat suit and squeeze into another tall structure that was caked with a dense white crust that had to be ground out with a sander. Then he’d scoop a putrid paste out of the sinks where operators dumped their Teflon dip pans, filling barrels that he carted into the hazardous-materials area. It never even occurred to him to ask what was in the towers—or what happened to the barrels.

			After college, Michael lived for a while in Florida before moving back to Hoosick Falls in his late twenties. With that, his life seemed to click into place. He found a good job in the insurance business and started dating a pretty local girl named Angela, who had pale freckles and a mane of curly auburn hair. Ersel was finally getting ready to retire from the factory, and so he and Michael started hanging out almost every day, watching sports and playing golf. Michael cherished the deepening bond with his dad. When Angela got pregnant, Michael imagined his son having the kind of close relationship with Ersel that he’d missed out on as a boy. Now, Ersel’s rapid decline was throwing everything into question.

			

			—

			After the PET scan found that the cancer had moved to Ersel’s bones, Katy and Michael started spending more time at their parents’ house to help care for him. Marcus, who had taken over his father’s practice about a decade earlier, stopped by every evening after work and called or texted throughout the day. The treatment options were limited, but he ordered radiation to shrink the tumors and ease the pain. On the morning of Ersel’s first appointment, he tried to get up and take a shower but found that he couldn’t stand up, even with his walker. Sue had to bring a basin and a washcloth to his bedside. Before long, Ersel’s bones were breaking down. Even having a blanket on his legs left him writhing in anguish. Then his white blood cell count plunged. He was transferred to a rehabilitation center in nearby Bennington, Vermont, where the staff could better manage his pain.

			The faster Ersel deteriorated, the more determined Michael became to save him. “He was desperate for more time,” Katy said. Sometime in February 2013, one of the hospital oncologists pulled Katy aside and suggested it was time to stop treatment and focus on making Ersel’s final days more comfortable. When Michael heard this, he angrily questioned the oncologist’s qualifications and urged his family to move Ersel to another hospital.

			Michael’s research took on a fevered quality. He was staying up even later and reading on his phone during family gatherings. On one of his late-night sprees, he came across a novel drug called Votrient, with testimonials recounting seemingly miraculous recoveries from debilitating kidney cancer symptoms. Ersel’s insurance agreed to cover the $8,500 monthly cost. And almost as soon as he began the regimen, Ersel seemed to improve—sitting up in his bed, he started chatting about the high school basketball season. Sue was so relieved that she didn’t even protest when he mentioned buying a new RV.

			The reprieve lasted only a few days before Ersel’s heart started beating erratically, a common side effect of cancer treatments. He was rushed to the hospital and jolted with a defibrillator. Afterward, Marcus met the family in the emergency room and advised them to abandon treatment. Michael bristled: He was convinced that the Votrient could still work. But Sue had no interest in prolonging her husband’s suffering. She instructed the hospital to send Ersel home and dispatched Michael and Jeff to clear out the ground-floor bedroom for a hospital bed.

			From that point on, the entire Hickey family camped out at the house. Michael changed Ersel’s soiled undergarments. Katy moved fentanyl patches around his back and doled out sedatives, carefully logging times and doses in a notebook. Two-year-old Oliver dragged Ersel’s favorite Cleveland Browns blanket and an old rocking chair into the bedroom to keep his “pops” company. As for Ersel, he mostly slept. When he was awake, his brain struggled to make sense of what was happening to his body. Sometimes he wailed in agony. Michael was at his bedside one morning when Ersel turned to him and gasped, “I’m fucking dying! Somebody’s got to help me.”

			By then, Ersel’s body was shutting down. His nail beds grayed. His mouth gaped and his breathing reverberated with an eerie crackle. As the sun sank behind the soft green hills on the evening of February 25, Marcus and the family gathered at his bedside. Michael pulled off the oxygen mask and started squeezing morphine into Ersel’s mouth, but his hands were too shaky; Marcus had to take over.

			The medicine was supposed to ease Ersel’s passage, but Ersel wasn’t ready to go. He howled and thrashed and retched with every last scintilla of his strength. Then Sue started howling, too, and had to be carried out of the room. Eventually, Michael got behind the bed and held his father’s bony shoulders down to keep him from flailing. Ersel struggled for another ten or fifteen minutes before finally going limp. Michael, Jeff, and their uncle Rich stripped the soiled sheets off his bed and washed his body. Then Michael drove to a local dive bar and started pounding shots of whiskey.

			A few days later, as the family was preparing for the wake, Michael climbed into his parents’ attic to look for pictures. The room was crammed with squat plastic barrels, some filled with Christmas decorations and winter clothes. For as long as Michael could remember, workers at the local Teflon factories had brought these containers home and used them for everything, from gardening to bobbing for apples. But this time he noticed something ominous that he hadn’t seen before. On one barrel, he could still make out some words on the faded original label: a warning about “toxic gases.”
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			Lucifer’s Gas

			On the morning of April 6, 1938, a young chemist named Roy Plunkett arrived at a DuPont plant in Deepwater, New Jersey, and dispatched his assistant to fetch a special canister from the dry-ice chamber.[1] The two men were on a nerve-racking quest to develop a new refrigerant based on one of the most feared substances known to science, the element fluorine. Sometimes called Lucifer’s gas, fluorine burst into flames in the presence of water and burned through virtually every other material—glass, wood, concrete, even steel. Most of the scientists who had dared to work with it over the past two centuries had wound up injured or dead.[2] But one of Plunkett’s colleagues had managed to transform the pale-yellow gas into the refrigerant Freon, which was being produced exclusively for Frigidaire.[3]

			Plunkett’s charge was to develop a similar product that could be marketed more widely. As a first step, he’d chosen to make a substance called tetrafluoroethylene, or TFE, which had been synthetized only in tiny quantities, and to produce the previously unimaginable volume of one hundred pounds.[4]

			Plunkett’s assistant returned carrying a fat black canister containing the first fruits of their efforts. The pair attached it to a testing apparatus and swiveled the valve, expecting TFE gas to billow forth. Nothing happened. Plunkett fiddled with the nozzle, then removed the valve and shook the canister over the bench. A flaky white powder drifted out. Fearing the experiment had failed, he began sawing the other canisters open and found them lined with the same waxy white substance.[5]

			Plunkett was flummoxed. He suspected that the TFE had polymerized—that its molecules had arranged themselves into long, repeating chains typical of synthetic plastics. But the material had peculiar properties that other plastics didn’t. It was extremely slippery. It refused to melt, even when he zapped it with a soldering iron and an electric arc. Plunkett tried dissolving the stuff in acetone, ether, alcohol, hot water, pyridine, nitrobenzene, sodium hydroxide, and concentrated sulfuric acid. Nothing broke it down. “It didn’t react with anything,” Plunkett later recounted. “Those facts themselves said there was something unusual about this material.”[6]

			Plunkett’s accidental invention—which is now known by its brand name, Teflon—would become revolutionary both for DuPont, which parlayed it into a billion-dollar-a-year business, and for American industry. But the discovery would have gone nowhere without the U.S. government, which spent huge sums transforming Teflon from a laboratory oddity into a viable product. The investment was part of a centuries-long partnership between the government and DuPont—a relationship that was crucial to the rise of the U.S. chemical industry and the synthetic materials that are now so integral to our daily lives.

			That alliance stretched all the way back to one of the nation’s founders. When Thomas Jefferson was serving as a diplomat in France in the late 1700s, he befriended the French nobleman and philosopher Pierre Samuel du Pont de Nemours.[7] The pair struck up a lively correspondence, which continued after Jefferson’s return to America. (“It is rare I can indulge myself in the luxury of philosophy,” Jefferson wrote. “Your letters give me a few of those delicious moments.”)[8] After the French Revolution, du Pont de Nemours, who had helped to physically defend Marie Antoinette and King Louis XVI from a marauding mob, was forced into hiding. He later fled with his family to the United States, but storms slowed their ship’s crossing. During the three months they spent at sea, the family survived on a stew made of boiled rats. By the time they reached Rhode Island in early 1800, they were literally starving.[9]

			It didn’t take long for them to rebound from these grim circumstances, though. In 1803, Pierre helped his old friend Jefferson—who by then was president of the United States—negotiate the Louisiana Purchase. Meanwhile, Pierre’s son built a gunpowder mill along Delaware’s Brandywine River.[10] In a letter to Jefferson, the younger du Pont de Nemours expressed his hope that the president would “look favorably” on the factory and grant it munitions contracts. Jefferson obliged, citing his “debt of gratitude” to Pierre. In July 1803, he urged his secretary of war to buy gunpowder from the budding enterprise. This patronage helped establish E.I. DuPont de Nemours & Company as the government’s chief munitions supplier for decades to come.[11]

			By the late 1800s, DuPont was also the country’s largest supplier of nonmilitary munitions. And it even held sway over the powder mills it didn’t own outright, thanks to the Gunpowder Trade Association, a cartel of ostensibly rival companies that carved up markets and fixed prices.[12] DuPont’s military contracts alone during this era netted up to $3 million per year (roughly $104 million in today’s dollars), mostly from the sale of a particularly effective form of smokeless powder that didn’t envelop the battlefield in a blinding haze. Although the U.S. Navy had invented the material, DuPont had exclusive rights to produce it.[13]

			Yet one member of the DuPont clan—a shrewd, gawky MIT-educated chemist named Pierre S. DuPont—was convinced the company could become even more profitable. In 1902, he and two cousins bought out the rest of the family. The DuPont company then proceeded to gobble up most of its competitors, including former cartel members, and organize the hodgepodge of factories and products into a centrally managed corporation. Pierre’s team also revamped the financial operations, developing a groundbreaking formula that combined earnings, working capital, and other assets into a single measure: return on investment. This approach—which has become a defining principle of global business—left little room for the considerations, like family loyalty, that had once shaped DuPont’s operations. Profit was the only yardstick that mattered.[14]

			Meanwhile, President Theodore Roosevelt took office and, seizing on the recently passed Sherman Antitrust Act, launched his trust-busting campaign.[15] This handed DuPont’s few remaining competitors a potent weapon. In 1906, a former DuPont sales manager named Robert S. Waddell, who had formed his own powder company, began bombarding Congress with letters and testimony.[16] In them, he accused DuPont of using “every vicious and disreputable act known in the catalog of trust warfare,” from price-fixing to corporate espionage. Such tactics, Waddell argued, had given the company a near-total monopoly on the powder business, allowing it to bilk the government out of millions of dollars each year. He also alleged that DuPont’s dominance was a threat to national security, since the entire munitions supply was “hopelessly at the mercy” of a single firm.[17]

			Waddell’s claims ricocheted through the media. After dispatching an investigator to Peoria to peruse his papers, the Justice Department charged DuPont with various antitrust violations; Congress began weighing legislation to bar the military from buying the company’s munition. DuPont fought back with a lobbying offensive targeting lawmakers and DuPont’s allies inside the military.[18] It also took a step that would have seismic implications for American industry as a whole: launching its own scientific research operation. At the time, very few U.S. firms had their own R&D labs; most groundbreaking innovations came from independent inventors. But DuPont was determined to monopolize scientific understanding of nitrocellulose, the main ingredient in smokeless powder, which was crucial to America’s arsenal. Executives believed doing so would allow DuPont to stay “well in front of the military” in terms of technical expertise, ensuring the government would remain dependent on the company.[19]

			When the court delivered its verdict in 1912, it found that both DuPont and Pierre personally had violated antitrust laws and ordered the company to spin off part of its dynamite and gunpowder business.[20] On the surface, this looked like a win for the trustbusters, but in reality DuPont surrendered only about a quarter of its assets. And it got to hold on to its entire smokeless powder operation—the ostensible reason the case was brought in the first place. This was a concession to army and navy ordinance chiefs who, at the company’s urging, had testified to their reliance on DuPont’s production capacity and scientific expertise. Echoing their arguments, the court found that breaking up its smokeless powder holdings could cause “injury to the public interests of a grave character.”[21]

			Two years later, when World War I engulfed Europe, demand for munitions skyrocketed. Thanks largely to its lock on the smokeless powder market, DuPont’s annual profits soared to more than ten times their average in the decade before the war.[22] But the conflict also brought dire new threats to the company’s business. At the time, the Germans held a near-total monopoly on the development and production of synthetic chemicals. The Allied blockade of Germany drastically reduced America’s supply of the chemical ingredients for gunpowder and caused nationwide shortages of synthetic materials. So DuPont hired a team of chemists to reverse-engineer substances like toluene that it needed for its production lines. Soon, it was churning out tens of thousands of pounds of these chemicals each month. More important, it had begun to grasp what one internal memo described as the “common scientific basis” underlying these seemingly diverse compounds, all of them derived from a few fossil-fuel-based industrial by-products, such as coal tar.[23]

			The deputy director of DuPont’s development department recognized the enormous business potential of conjuring marvelous products from the dregs of other industrial processes. He pressed the executive committee to build a chemistry operation rivaling the one the Germans had cultivated over decades, arguing it would pave the way for a vibrant “system of new industries.” The committee agreed. And in 1917, DuPont broke ground on a vast laboratory complex in Deepwater, New Jersey, which would soon employ some 550 people.[24]

			DuPont also began buying up the few U.S. companies that produced synthetic materials and aggressively pursuing German technical know-how. It recruited U.S.-based employees of German chemical makers and lobbied the American government to hand over the patents seized from the German firms’ U.S. operations.[25] The Office of Alien Property Custodian, which oversaw seized German assets, eventually gave DuPont and another firm access to the German documents. Lawyers for the companies worked in shifts around the clock, creating lists of patents to be transferred to U.S. industry.[26]

			After the war, forty-five hundred patents worth tens of millions of dollars were sold to the Chemical Foundation Institute, a new nonprofit underwritten primarily by DuPont, for a mere $250,000.[27] The founding alien property custodian, A. Mitchell Palmer, believed that putting German expertise in the hands of American companies was vital to national security. Germany had channeled its command of chemistry into vicious new weapons, including poison gases, and punished Allied economies by withholding raw materials. The best way to defend against such threats in the future, Palmer argued, was to build up America’s own chemical industry. “The next war, if it ever does happen, will be a chemists’ war, and the country which has the best-developed dye and chemical industry is the country which is going to come out on top,” he wrote in 1920.[28]

			As it turned out, the patents alone were often useless: To foil would-be competitors, German chemical interests had intentionally made many of the documents vague or misleading. So DuPont launched a covert mission to recruit German chemists who could interpret them. A Swiss-born DuPont scientist named Eric Kunz was dispatched to Europe to hunt for candidates. Most of those he approached were wary of aiding the Americans. But a handful traveled to Switzerland for interviews with DuPont executives, and four PhD chemists signed generous employment contracts.[29]

			In late 1920, Kunz spirited several recruits to the Netherlands. Along the way, Dutch border guards seized a trunk stuffed with technical drawings and alerted German authorities, who issued arrest warrants for the chemists on charges of industrial espionage. Two of them managed to board a Dutch steamer bound for New York. The ship’s captain tried to detain them at Ellis Island, citing the warrants, but a DuPont official posing as president of an international police order met him at the port and negotiated their release.[30] At DuPont’s request, the commander of U.S. forces in Germany later directed the military police to track down the two remaining chemists, and in July 1921, the pair arrived in New Jersey aboard an American military transport.[31]

			

			—

			Flush with wartime profits, DuPont began a major expansion based largely on the mass production of German innovations.
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