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Praise for Toms River

“It’s high time a book did for epidemiology what Jon Krakauer’s best-selling Into Thin Air did for mountain climbing: transform a long sequence of painfully plodding steps and missteps into a narrative of such irresistible momentum that the reader not only understands what propels enthusiasts forward, but begins to strain forward as well, racing through the pages to get to the heady views at the end. And such is the power of Dan Fagin’s Toms River, surely a new classic of science reporting.… A sober story of probability and compromise, laid out with the care and precision that characterizes both good science and great journalism in a territory where both are often reduced to their worst.”

—The New York Times

"Absorbing … an honest, thoroughly researched, intelligently written book.”

—Slate

“Meticulously researched and compellingly recounted … It’s every bit as important—and as well-written—as A Civil Action and The Immortal Life of Henrietta Lacks.”

—The Star-Ledger

“Immaculate research … unstoppable reading … Fagin’s book may not endear him to Toms River’s real estate agents, but its exhaustive reporting and honest look at the cause, obstacles, and unraveling of a cancerous trail should be required environmental reading.”

—The Philadelphia Inquirer

“An absorbing and thoughtful navigation of our era of synthetic chemicals.”

—USA Today

“This hard-hitting account of cancer epidemiology in the New Jersey town of Toms River is a triumph.”

—Nature

“Equal parts sociology, epidemiology, and detective novel … Fagin’s compelling book raises broader questions about what communities are willing to sacrifice in the name of economic development.”

—Mother Jones

“As Rebecca Skloot’s The Immortal Life of Henrietta Lacks investigated the tragic impact that unethical scientific pursuits had on a family, Toms River unravels the careless environmental practices that damaged a community … features jaw-dropping accounts of senseless waste-disposal practices set against the inspiring saga of the families who stood up to the enormous Toms River chemical plant. The fate of the town, we learn, revolves around the science that cost its residents so much.”

—Booklist

“A crisp, hard-nosed probe into corporate arrogance and the power of public resistance makes this environmental caper essential reading.”

—Publishers Weekly

“A gripping environmental thriller.”

—Kirkus Reviews (starred)

“A surprisingly exciting tour through the yawning gap that separates cause from effect. Toms River will fill you with outrage: at the blatant abuses of the bad old days, the weak response of government and—worst of all—the knowledge that it could, and most likely will, happen again.”

—OnEarth

“Deeply and thoroughly researched, it’s a gripping, beautifully told, and thought-provoking account of a human tragedy.… Fagin weaves a tight, compelling narrative that exerts an almost novelistic pull on the reader.… An important book.”

—Chemical & Engineering News

“An engaging and well-documented exposé about chemical contamination and the discovery of a cancer cluster … Toms River is a cautionary tale about the Faustian tradeoffs between unfettered economic growth and industrial pollution.”

—New Jersey Monthly

“At once intimate and objective, Toms River is the heartbreaking account of one town’s struggle with a legacy of toxic pollution. Dan Fagin has written a powerful and important book.”

—Elizabeth Kolbert, author of Field Notes from a Catastrophe

“Toms River is an epic tale for our chemical age. Dan Fagin has combined deep reporting with masterful storytelling to recount an extraordinary battle over cancer and pollution in a New Jersey town.”

—Carl Zimmer, author of A Planet of Viruses and Parasite Rex

“The complete tale of twentieth-century environmental calamity told in brilliant microcosm as if it were a LeCarre spy thriller peopled with a cast of Dickensian characters you’d find in a John Irving novel—from shady waste haulers to reluctant-hero parents … The result is remarkable, a landmark page-turner that’s part science, part history, part comedy, and pure tragedy. It’s also one of the most illuminating, engaging, and deliciously readable books that I’ve encountered in a long while, period.”

—Before It’s News
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Every Tree

carries the snow with its own grace

bends to the breeze with its own sway

etches the clouds with its own stroke

bows to the ice with its own resolve

rights its trunk clenched by its own roots

drenches itself in its own desire

and creates its own spring.

           —Lois Levin Roisman
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Prologue: Marking Time
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On the rare occasions when Michael Gillick needed to know what day it was, he could check his pillbox. It was the size of a small briefcase and had seven compartments, one for each day of the week. Each compartment was subdivided into sections, for the five times each day that Michael took his pills: seven o’clock in the morning, noon, 3:30, 8:30, and eleven at night. (He set his cell phone alarm to the times, to make sure he did not forget.) Once a week, Michael or his mother would refill the compartments, in a careful ritual that was the pharmacopoeial equivalent of turning the hourglass.

For a typical week, he counted out 138 pills: tiny pink morphine tablets for pain, yellow steroids to normalize his immune system, white phenobarbitals for seizures, and blue oval-shaped antihistamines for nausea and dizziness. There was also Prevacid for heartburn, Corgard for high blood pressure, and a yogurt pill for indigestion. Three times a day, Michael took a powerful blood pressure medication called Regitine. Years earlier, the drug’s manufacturer—the company’s name at the time was Ciba-Geigy—had stopped making Regitine in pill form, but Michael had secured a large stockpile and had been working his way through it ever since.

Michael lived with his parents in a ranch-style house on a shady street in the comfortable Brookside Heights section of Toms River, New Jersey. He did not get out much. He loved movies, but a trip to the theater was an ordeal because he was extremely small. Strangers would point and say, “Oh, what a cutie!” Once, when he was fourteen, he stepped out into the lobby to look for a bathroom, and a woman demanded to know why he was wandering off without his mother. He had tried dating, but it did not go well. When Michael was sixteen, he developed a mad crush on the girl who delivered the newspaper. He would watch her from his bedroom window every morning. But when he finally got up the courage to try to speak to her, he kept his eyes on the floor. Later, he realized why: He did not want to watch her watching him.

Born in 1979, Michael was now a man. He stood four feet six inches tall and weighed about one hundred pounds.

If Michael held a job or attended school, there would be other ways to measure the passage of time besides his pillbox. Michael had tried one semester of community college. He was definitely smart enough—he ended up with straight A’s—but everyone in the Gillick family agreed that school put too much stress on his damaged body; a job would be even worse. So Michael stayed home instead. Most days he would sleep until noon, watch soap operas in the afternoon, exercise (he liked lifting light weights), mess around a bit on the guitar, and then play video games or watch professional wrestling for hours and hours after dinner.

Michael was a night owl, but he had his reasons. Staying up until three o’clock and watching television was far superior to trying to sleep. There were two nightmares he could not shake. In the first, he watched through his bedroom window as the family dog ran out into the street and was hit by a passing car. The second nightmare, far worse, came from the horror movies and fantasy video games Michael loved. It featured a hideous, blood-soaked man brandishing a huge knife in a howling thunderstorm. “I’ll always be with you, and in the end, I’ll come for you,” the man would tell Michael as lightning crashed. Then the ghoul would kill Michael’s parents and older brother, one by one, as Michael watched. After one especially horrific night when Michael was young, his mother asked a police sketch artist to come to the house and draw the imaginary man based on Michael’s description, but it didn’t help much. The gruesome killer was true to his word: He kept coming back. His name was “Sir Kan,” and only later did Michael and his mother invert the name’s syllables and figure out its significance.

The towering fact of Michael Gillick’s life was that he had cancer. He had always had cancer. When he was three months old, Michael was diagnosed with neuroblastoma, a fast-spreading cancer of the nervous system. By that time, the disease was already so far advanced that it was apparent that he had been afflicted even while still inside his mother’s womb. The doctors had told Linda and Raymond (Rusty) Gillick that Michael had only a fifty-fifty chance of reaching his first birthday. They missed their guess by decades, but survival came at a terrible price. Tumors cost Michael the full use of his left eye and ear, ruined his balance, and shifted the location of his internal organs. Steroid drugs stunted his growth and bloated his face, while chemotherapy weakened his heart and lungs, destroyed the lining of his stomach, and dissolved his bones to the point that walking was painful. When he was younger, Michael’s body was so sensitive that he would scream if anyone so much as touched him. Now he mainly just felt exhausted, breathless, and nauseated—and that was on a pretty good day. On the bad days he could hardly move. And while his pharmaceutical regimen seemed to be holding his neuroblastoma in check, no doctor ever dared tell him that he had beaten it.

Michael had no memory of living any other way, so he tended not to wallow in his problems. When he was younger, he had at times doubted his Catholic faith, but he had since come to believe deeply in an afterlife and in a god that was both just and merciful—even if there was precious little evidence of that in the circumstances of his own life. He salted his Catholicism with New Age ideas about the healing power of crystals (he sometimes wore one around his neck) and tried hard to avoid being morose. “Every night you’re still alive, that’s been a good day—even if it’s a bad TV day. Tonight is wrestling, so it’s a good day,” he would say. “People take things for granted, and they shouldn’t.” Michael always made a special effort to sound upbeat when his mother, who ran a cancer support group, asked him to talk to a newly diagnosed child.

Only his parents and a few close friends knew the secret behind Michael’s stoicism: He was waiting. Michael had long ago resigned himself to the fact that he would never be healthy, but there was something he wanted almost as much—sometimes, even more. What Michael Gillick wanted was justice. For as long as he could remember and with a certainty he could never fully explain—“I just feel it, here,” he would say, tapping his scarred chest—Michael was absolutely convinced that something, someone, was responsible for giving him cancer and making his life so painful. And thanks to a remarkable sequence of events in his hometown of Toms River, events in which Michael and his mother played a significant part, he was now equally certain he knew who had done it.

“When I first heard about what might have caused my cancer, when I was young, I said, ‘I want to live and fight, so I can see them punished,’ ” he recalled years later. “I said, ‘I won’t die until I get retribution.’ I didn’t know the word retribution at the time, so I probably said ‘revenge.’ That’s what I want. We’re still waiting for it, and we’re not going away. As far as I’m concerned, there’s a lot more we’re going to find out, and when we do, it’s going to blow people’s minds.”

Many of his neighbors didn’t believe him, and it was easy to understand why. Michael’s convictions about the cause of his illness threatened almost everything that the people of Toms River believed about themselves, their town, and even their country. With its strip malls and package stores, its subdivisions and ball fields, Toms River was no different than thousands of other towns. It had grown very fast—as fast as any community in the United States for a while—but growth was the engine that created its wealth. If the detritus of Toms River’s prosperity had been quietly buried, dumped, or burned within the town’s borders, then many residents seemed to regard that as a necessary if unpleasant tradeoff, like rush-hour traffic or crowded beaches in July. Besides, environmental risk was everywhere. The choices that the people of Toms River had made over the decades—to defer to authority, to focus on the here and now, to grow at almost any cost—were hardly unique. If Michael Gillick was right, then all of those choices were wrong—and not just in Toms River.

Michael had been waiting for a very long time, and he was willing to keep waiting. In bleak hospital wards as far away as New York City and Philadelphia, he and his mother had met dozens of other young people from Toms River with cancer—far too many to be a coincidence, he was certain. Many of those friends were gone now, gone forever, but Michael was still here, waiting. He had sat through hundreds of committee meetings and press conferences and strategy sessions in lawyers’ offices. He had waited for the results of scientific investigations that seemed to drag on forever, including the big one—the one that was supposed to prove that he and his mother were wrong, that they were just being emotional, hysterical. The so-called experts had gotten a surprise then, hadn’t they?

Michael and Linda Gillick had started out knowing nothing, and now, more than thirty years later, they knew almost everything. Along with many other people, some of whom they had never even met, the Gillicks had helped to uncover the secret history of Toms River: a dark chronicle of dumpers at midnight and deceptions in broad daylight, of corporate avarice and government neglect. They had fought the fears and delusions of their own neighbors, and they had been vindicated. Now Michael felt he was closer than ever to achieving his final goal. It was just a matter of biding his time, and then the whole truth would come out at last. He could wait a little longer for that.
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PART I

THE ICE CREAM FACTORY

[image: ]




CHAPTER ONE
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Pirates

Who Tom was, if he ever was, is the first unsolved mystery of Toms River. He may have been an adventurer named Captain William Tom who helped chase the Dutch out of New Amsterdam in 1664 and then prospered as the British Crown’s tax collector in the wildlands to the south, in the newly established province of New Jersey. Or he may have been an ancient Indian named Old Tom who lived on the cliffs near the mouth of the river and spied on merchant ships during the Revolutionary War on behalf of the British or the Americans, depending on which side paid the larger bribe.

The people of Toms River, in their infinite capacity for self-invention, prefer a different origin story, one that features neither taxes nor bribery. Despite some doubt about its veracity, the story is enshrined on park plaques, in local histories, and even in a bit of doggerel known grandly as the township’s “Old Epic Poem.”1 According to this version, a man named Thomas Luker came alone to the dense pine forests of central New Jersey in about 1700 and settled near the bay, on the northern side of a small river that would bear his name. He lived peacefully among the natives, took the name Tom Pumha (“white friend” in the Lenape language), and married the chief’s daughter, Princess Ann.

Today, just up Main Street from the spot where their wigwam supposedly stood, is a bank that used to be known as First National Bank of Toms River. For decades, First National fueled the town’s frenzied growth with easy credit before it finally imploded in 1991 under the weight of hundreds of millions of dollars in bad real estate loans and a Depression-style run on its assets by frantic depositors. There was nothing apocryphal about its spectacular collapse, which was the largest bank failure in New Jersey history and a harbinger of even more jarring local crises to come, but no plaques or epic poems commemorate the event. In Toms River, history has always been a fungible commodity.

Before the chemical industry came to town in the 1950s and the supercharged growth began, the most exciting thing that had ever happened in Toms River was the American Revolution. In the years before the war, because of its quirky geography, the village had been a haven for small-time piracy. Cranberry Inlet, a narrow passage between the Atlantic Ocean and Barnegat Bay, was one of the few places on the New Jersey coast where ships could safely wait out storms. But captains who brought their ships in through the inlet to seek shelter in the bay became sitting ducks for the local riffraff, who could slip out of Toms River in whaleboats, attack the ships, and steal their cargo before scurrying back to hide in the shoals. Scavenging shipwrecks was another lucrative pastime. If too few boats ran aground on their own, enterprising locals occasionally moved things along by posting lights in unfamiliar places on the beach to confuse ship pilots looking for the inlet.

With the coming of the Revolutionary War, such underhanded tactics suddenly were not only legal, they were regarded as acts of patriotism. The men of Toms River pursued British shipping with gusto and cooperated with American privateers who seized Loyalist ships and sold their contents at auction in the town square. The British struck back in 1781 by torching the town’s salt works. After losing still more supply ships, the Redcoats returned the following year to burn the entire town, including all fifteen houses, the rebuilt salt works, and the local tavern. Holed up in a small stockade in what is now Huddy Park in downtown Toms River, an outnumbered force of twenty-five rebel militiamen led by Captain Joshua Huddy tried unsuccessfully to hold off the attackers. An account of the raid in a Tory newspaper described the subsequent rout: “The Town, as it is called, consisting of about a dozen houses, in which none but a piratical set of banditti resided, together with a grist and saw-mill, were with the blockhouse burned to the ground, and an iron cannon spiked and thrown into the river.”2 Huddy was captured, held in irons on a prison ship for two months, and then hanged without a trial. His execution was a major diplomatic incident that enraged General George Washington; the uproar even led to a brief suspension of the Paris peace talks that ended the war.

In the thirty years that followed, the population of Dover Township (the town’s official name until 2006, though almost everyone called it Toms River) quadrupled and its “banditti” went straight, more or less.3 They prospered as merchants in a bustling port that featured two inns and was a busy stop on the coastal stagecoach route. Unfortunately for the town, a storm in 1812 sealed Cranberry Inlet, and with it the community’s chief source of income and main connection to the outside world. (Exactly 200 years later, Hurricane Sandy would devastate parts of Toms River and the shoreline communities, destroying more than 400 Ocean County homes and causing major damage to more than 1,100 others. Sandy came close to reopening Cranberry Inlet but did not quite succeed because so many hardened structures had been built in Ortley Beach during the real estate boom of the 1960s and 1970s.) With the closure of the inlet in 1812, Toms River was once again unimportant, and it would stay that way for the next 140 years. Its population stagnated at less than three thousand for a century before edging upward starting in the early 1900s with the arrival of the railroad and summer tourists from Philadelphia and New York. Toms River was the sleepy center of what was, literally and figuratively, a backwater county. The 1920 census of Ocean County recorded about twenty-two thousand people in a county of almost nine hundred square miles, a third of it under water. Most were still farmers or tradesmen, with a sprinkling of wealthier landowners.

Secure in their insularity, the town burghers hunted in the pinelands, fished in the bay, and sailed on the river. The same families lived in the same comfortable homes from generation to generation, perched comfortably atop a hierarchy that was as rigidly defined as it was unchanging. The most powerful family, the Mathises, lived in a white mansion on Main Street. A mariner turned automobile dealer, Thomas A. “Captain Tom” Mathis and his son William Steelman “Steets” Mathis ran the all-powerful Ocean County Republican Committee for fifty years, exercising iron control over patronage in town and county government from World War I to the mid-1960s. For much of that time, the father or the son (they took turns) represented Ocean County in the New Jersey State Senate.4

Everything in Toms River had its place, as did everyone. Anything that mattered had been settled long ago. The pirate days were over.

The very big idea that would transform Toms River and reshape the global economy was born in 1856 in the attic laboratory of a precocious eighteen-year-old chemistry student named William Henry Perkin, who lived with his family in London’s East End. It was Easter vacation, and Perkin was using the time off to work on some coal tar experiments suggested by his mentor at the Royal College of Chemistry, August Wilhelm von Hofmann.

No one in the world knew more about the chemical properties of coal tar than Hofmann, and coal tar was a very important compound to know about. It was, arguably, the first large-scale industrial waste. By the mid-1800s, coal gas and solid coke had replaced candles, animal oils, and wood as the most important sources of light, heat, and cooking fuel in many European and American cities. Both coal gas and coke were derived from burning coal at high temperatures in the absence of oxygen, a process that left behind a thick, smelly brown liquid that was called coal tar because it resembled the pine tar used to waterproof wooden ships. But undistilled coal tar was not a very good sealant and was noxious, too, and thus very difficult to get rid of. Burning it produced hazardous black smoke, and burying it killed any nearby vegetation. The two most common disposal practices for coal tar, dumping it into open pits or waterways, were obviously unsavory. But Hofmann, a Hessian expatriate who was an endlessly patient experimenter, was convinced that coal tar could be turned into something useful. He had already established a track record of doing so at the Royal College of Chemistry, where he was the founding director. Knowing that the various components of coal tar vaporized at different temperatures as it was heated, Hofmann spent years separating its many ingredients. In the 1840s, his work had helped to launch the timber “pickling” industry, in which railway ties and telegraph poles were protected from decay by dipping them in creosote, made from coal tar. But the timber picklers were not interested in the lighter and most volatile components of coal tar, which were still nothing but toxic waste—more toxic, in fact, than undistilled coal tar. So Hofmann and his students kept experimenting.

One of those students was young William Perkin. Hofmann had him working on a project that involved breaking down some key components of coal tar to their nitrogen bases, the amines.5 Hofmann knew that quinine, the only effective treatment for malaria and thus vital to the British Empire, was also an amine, with a chemical structure very similar to that of several coal tar components, including naphtha. He also knew that bark from Peruvian cinchona trees was the only source of quinine, which is why the medicine was costly and very difficult to obtain. But what if the miracle drug could be synthesized from naphtha or some other unwanted ingredient of coal tar? Hofmann did not think it could, but he considered it a suitable project for his promising teenage protégé.

Perkin eagerly accepted the challenge; like his mentor Hofmann, he was an obsessive experimenter. Perkin set to work during his Easter vacation, while Hofmann was in Germany. Laboring in a small, simple lab on the top floor of his family’s home, Perkin decided to experiment with toluene, a toxic component of coal tar that would later play a major role in Toms River. Perkin isolated a derivative called allyl-toluidine, then tried to transform it into quinine by oxidizing it in a mixture with potassium dichromate and sulfuric acid. When he was finished, his test tube contained a reddish-black powder, not the clear medicine he was hoping to see. So Perkin tried again, this time choosing a simpler amine called aniline, which was derived from benzene, another coal tar component that would become notorious later. Once again, he mixed it with potassium dichromate and sulfuric acid, and again the experiment flopped. This time, a black, gooey substance was at the bottom of his test tube, and it certainly was not quinine.

When Perkin washed the black goo out of the test tube, however, he saw something that intrigued him: a bright purple residue on the glass. The color was vivid, and it clung stubbornly to the glass. Even more interestingly, when he treated the gunk with alcohol, its purple color transferred flawlessly to a cotton cloth he used to clean his test tubes. Perkin had stumbled upon the molecular magic of aniline. Benzene, toluene, and other components of coal tar were colorless because they absorbed ultraviolet light undetectable by the human eye. But if those aromatic hydrocarbons were treated with an acid to create aniline or another amine, after some additional steps the newly synthesized molecules very efficiently absorbed light particles from specific wavelengths in the visible spectrum. The young chemist did not know why the resulting color was so vivid; the ability of molecules to absorb photons at specific wavelengths based on the structure of their shared electron bonds would not be worked out for another fifty years. He did not even know exactly what he had created; the precise molecular structure of his new chemical would not be deduced until the 1990s. But Perkin did not need anything more than his own eyes to know that what was at the bottom of his test tube might prove very useful, especially after its color transferred so flawlessly onto the cotton cloth. A few months earlier, Perkin and a fellow student had tried to synthesize a textile dye and failed; now he had somehow succeeded while trying to create a medicine for malaria. As Perkin knew, whoever created the first artificial dye capable of staining silk, cotton, and other fabrics with a beautiful color might get very rich. Perhaps, the teenager thought, his failed experiment might not be a failure after all.

Dyes were a very big business, and always had been. The human impulse to drape our bodies in color is primal; ancient cultures from India to the Americas colored their clothes and skin with dyes extracted from wood, animals, and flowering plants.6 The most celebrated hue of the ancient world, by far, was Tyrian purple. It could be produced only from the milky mucosal secretions of several species of sea snails, or whelks, especially one in the Eastern Mediterranean known as the spiny dye-murex. The reddish purple dye was prized because it was both dazzling in hue and vanishingly scarce. Each murex typically produced only a few drops of dye—and only when freshly caught. It was a color of legendary origin, supposedly discovered by Heracles (Hercules, to the Romans). According to Greek myth, the great hero saw that his dog’s mouth was stained purple after chewing shells on the Levantine shore. Heracles considered the hue to be so magnificent that he presented a purple robe to the king of Phoenicia, who promptly declared the color to be a symbol of royalty and made Tyre the ancient world’s center of murex dye production. And that is why, on the Ides of March in the year 44 B.C., Julius Caesar was wearing his ceremonial robe of Tyrian purple when he was slain by Brutus in the senate house of Rome. It is also why, thirteen years later at the Battle of Actium, the sails of Cleopatra’s royal barge were dyed vivid purple.

With the decline of the Roman Empire, the elaborate system of murex cultivation and dye production established by the Romans disappeared, and so did the purple hue itself. A millennium of grays, browns, and blacks followed. A new dye industry finally arose in the late Middle Ages, allowing Catholic cardinals to cloak themselves in scarlet drawn from the shells of tiny kermes insects and tapestry makers to weave with vivid reds from dyewood trees native to India and Brazil.7 There were purples, too, mostly from lichens, but they were pale and faded quickly. The deep reddish purple of Caesar and Heracles, hue of power and wealth, monarch of colors, was no longer in the dye maker’s palette. It was gone, sustained only in legend.

And then, suddenly, there it was, clinging tenaciously to the glass walls of eighteen-year-old William Henry Perkin’s test tubes, without a sea snail in sight. Within six months, Perkin had patented his dye-making process and resigned from the Royal College of Chemistry (over the objections of his mentor, Hofmann, who thought he was being reckless) to devote himself to the manufacture of the dye he first called Tyrian purple. He later switched to an appellation that would go down in history as the first commercial product of the synthetic chemical industry: Perkin’s mauve, or mauveine. At first, Perkin and his brother, Thomas, made their dye in William’s top-floor workshop. Then they switched to the garden behind the family home, and finally to a factory on the outskirts of London alongside the Grand Junction Canal. Luckily for the Perkin brothers, light purple happened to be très chic in the salons of Paris and London in 1857 and 1858. Mauve, as the French called it, was the favorite hue of both Empress Eugénie of France and her close friend Queen Victoria of England. Perkin’s new dye was not only brighter than the mauves his French competitors laboriously produced from lichen, it was also much cheaper. Thanks to Perkin, any fashionable woman could afford to wear Eugénie’s favorite color, and by 1858 almost all of them did. The dye houses of Europe took notice, creating their own crash research programs in aniline chemistry and sending delegations to London to negotiate access to Perkin’s manufacturing secrets.

Two rival dye makers from Basel, Switzerland, were among the closest observers of Perkin’s success. Johann Rudolf Geigy-Merian was among the fourth generation of Geigys in the dyewood business in Basel; his great-grandfather Johann Rudolf Geigy-Gemuseus had founded the firm one hundred years earlier in 1758. His competitor Alexander Clavel was a relative newcomer to Basel and was not even Swiss. Clavel was a Frenchman who resettled in Basel because that city, situated strategically on the Rhine River between Germany and France, was a thriving center of the textile trade. Geigy-Merian and Clavel shared a fascination with Perkin’s breakthrough in aniline chemistry and the cheaper, brighter dyes it produced. Their enthusiasm quickened with the discovery, in 1858, of the second great aniline dye. It was a bright red called fuchsine that could be produced even more cheaply than Perkin’s mauveine.

To Geigy and Clavel, there seemed to be no reason not to try to out-Perkin Perkin, especially because the young Englishman had failed to secure patents in any countries except his own. Even if he had, it would not have mattered, since Switzerland did not enforce patents and would not recognize any chemical process as protectable intellectual property for another fifty years. (The resentful French called Switzerland le pays de contre-facteurs, the land of counterfeiters, while the even angrier Germans called it der Räuber-Staat, the nation of pirates.) Geigy and Clavel did not bother trying to negotiate with Perkin; he had discussed his methods with enough people that they were now effectively in the public domain—in patent-free Switzerland, at least. By the end of 1859, Geigy and Clavel had each established his own thriving aniline dye manufacturing operation in Basel, within a few miles of each other on canals near the Rhine. In doing so, they set their firms on course to become two of the largest chemical manufacturers in the world—and eventual partners in a sprawling manufacturing operation in a small New Jersey town that had its own history of piracy: Toms River.

Over the next ten years of frenetic activity along the Rhine, in Germany as well as Switzerland, the production of aniline dyes—purples, reds, and blacks first, then every color in the rainbow—transformed one small family firm after another into international colossi. By 1870, thanks to the new synthetic dyes, most of the companies that would dominate the chemical industry for the next century and a half had established themselves as global players. The list included Geigy, Bayer, Hoechst, Agfa (an acronym for Aktiengesellschaft für Anilinfabrikation, or the Corporation for Aniline Production), and the biggest of all, BASF, which stood for Badische Anilin- und Soda-Fabrik, or the Baden Aniline and Soda Factory. Alexander Clavel’s company prospered, too, especially after he sold it in 1873. Eleven years later, the company took the name Gesellschaft für Chemische Industrie im Basel, Society for Chemical Industry in Basel, or Ciba for short. The third great Basel dye maker, Sandoz, jumped into the game soon afterward, in 1886.

The companies’ success began with the appropriation of Perkin’s big idea, but it did not end there. An even more important decision was to follow the instinct of his mentor, Hofmann, by pulling apart coal tar and finding uses for all of its constituent parts, not just aniline. After the aniline dyes, derived from benzene, came magentas made from toluene, reds from anthracene, pinks from phenol, and indigos from naphthalene. These were all hydrocarbons, the abundant and inexpensive building blocks of organic chemistry. Hydrocarbons proved extremely useful to the new world of chemical fabrication for the same reason that hydrogen and carbon are vital to the chemistry of life. When atoms of hydrogen and carbon form molecules, they tend to arrange themselves into durable structures of rings and long chains in which the atoms bond strongly via shared electrons. About four billion years ago, the strength of those hydrogen-carbon bonds allowed increasingly complex molecules—amino acids, DNA, and proteins—to evolve from the primordial soup, making life possible. Now, upon the stable platform of the hydrocarbon polymers in coal tar, chemists began to build a galaxy of new materials that were stronger, more attractive, and cheaper than what nature provided.

Dyes came first, soon followed by paints, solvents, aspirin, sweeteners, laxatives, detergents, inks, anesthetics, cosmetics, adhesives, photographic materials, roofing, resins, and the first primitive plastics—all synthetic and all derived from coal tar, the fountainhead of commercial chemistry. (Coal tar shampoos and soaps came too—and are still available in very diluted form as approved treatments for psoriasis and head lice.) Germany’s Ruhr Valley, with its vast deposits of bituminous coal, became the industrial heartland of Europe and thus the world. The British satirical magazine Punch, which back in 1859 had lampooned “mauve measles” as a fashion epidemic that should be treated with a “dose of ridicule,” by 1888 was singing the praises of aniline chemistry, with only a tinge of sarcasm:


Beautiful Tar, the outcome bright

Of the black coal and the yellow gas-light,

Of modern products most wondrous far,

Tar of the gas-works, beautiful Tar! …




Oil, and ointment, and wax, and wine,

And the lovely colours called aniline;

You can make anything from a salve to a star,

If you only know how to, from black Coal-tar.8



When the chemical manufacturers finally did expand beyond coal tar chemistry at the end of the nineteenth century, they did so by adapting their manufacturing protocols to petroleum and other raw materials, thereby producing an even larger array of tremendously successful products, from acetone to X-ray plates. Ciba even acquired its own shale oil deposits in the Alps as a new feedstock. By the time the three huge Basel-based chemical makers (Ciba, Geigy, and Sandoz) had formed an alliance to make dyes and other products in the United States—first in Cincinnati, Ohio, in 1920 and then in Toms River in 1952—the industry had proved itself capable of synthesizing almost any material. It was a phenomenally profitable business, as long as no one paid too much attention to what the manufacturing process left behind.

Johann Rudolf Geigy-Merian and Alexander Clavel brought aniline chemistry to the banks of the Rhine, but they were not the first to have to face its consequences. That distinction belongs to a little-known Geigy manager named Johann Jakob Müller-Pack, who in 1860 leased one of Geigy’s factory sites and formed his own company to make aniline dyes on a grand scale. The story of what happened next is uncannily similar to what would happen in Toms River more than a century later.9 Müller-Pack’s motivation in launching his own manufacturing company was obvious: By 1860, it was clear that fuchsine, the red aniline dye, would be an even bigger moneymaker than Perkin’s mauve. Fuchsine was not just an excellent magenta dye, it was also an intermediate in the production of many colors. As with mauve, those dyes were produced by mixing aniline with oxidizing agents. However, instead of using sulfuric acid as an oxidizer, as Perkin did, fuchsine manufacturers used arsenic acid. This colorless acid was as toxic as arsenic itself, the fabled murder weapon of Renaissance nobility.

Fuchsine production required large quantities of arsenic acid, and much of it came out as waste at the end because the dye manufacturing process was so inefficient. As one aniline chemist later wrote: “In the action of arsenic acid … on aniline, only forty percent of soluble, useful coloring matter is formed from the aniline consumed; the rest of the aniline goes over into resinous masses, insoluble in water or in diluted acids. Their nature has not yet been exactly determined in science, their quantity, however, amounts to many times as much as the quantity of magenta formed.”10 In other words, this astonishingly profitable new industry generated far more toxic waste than useful product, and no one had any idea what was actually in that waste or how to get rid of it. This was still true a century later in Toms River, where Ciba and Geigy were still using the same crude disposal method Müller-Pack had selected back in 1860: dumping untreated, unidentified waste into open pits and unlined lagoons on the factory property.

Müller-Pack was selling fuchsine as fast as he could make it, so in 1862 the Geigy family built a second factory for aniline production and rented this one to him also. The new factory was larger and required even more arsenic acid: 200 kilograms per day, or 441 pounds. That was too much for a lagoon to handle alone (even one that was unlined and leaked like a sieve), so this time Müller-Pack adopted an additional disposal method that would become all too familiar a hundred years later in New Jersey: He discharged his arsenic-laced wastewater into the nearest waterway—in this case, a canal beside the plant that led to the Rhine. On the outskirts of London, Perkin was doing the same thing in the canal next to his factory, though on a smaller scale and with less arsenic. Even so, the pollution was apparent enough that his neighbors could tell what color Perkin was making that day by looking at the waters of the canal.11

The Swiss factories were not isolated in the countryside; they were in the middle of a busy city with a long tradition of close attention to public health. In May of 1863, a chemist who worked for the city of Basel, Friedrich Goppelsröder, inspected the two Müller-Pack factories, as well as Alexander Clavel’s, and concluded that working conditions were dangerous and the disposal practices unsanitary. (Goppelsröder did not tell the companies in advance that he was coming—a sharp contrast to what would happen more than a century later in Toms River.) Nine months after Goppelsröder’s inspections, the city council ordered Müller-Pack to stop dumping into the canal and banned Clavel from making any aniline dyes at all. Clavel ignored the order for a while and then built a new factory (still used by Ciba almost 150 years later) that was outside the city limits and, most importantly, next to the Rhine. As an official company history put it, “The immediate proximity of the river as a direct outlet for effluents and also for the disposal of rubbish had become a vital necessity of colour manufacture.”12 But when Müller-Pack, stuck inside the city limits, proposed discharging his factory’s waste into a tributary of the Rhine, the city rejected his idea because the tributary was too dry. Desperate to resume full production, he then suggested putting all of his waste in barrels and emptying them directly into the river. This scheme, too, was rejected.

By then, Müller-Pack had even bigger problems: His waste was making some of his factory’s neighbors seriously ill. The citizens of Basel got their water from shallow wells, and some of those wells were very close to a factory where Müller-Pack had been dumping waste into an unlined lagoon for two years. In 1863, a railway worker became sick after drinking contaminated water from a nearby well. The following year, a gardener and maid who worked in a home next to the plant fell ill after drinking tea made from water pumped from a tainted well. The owner of the home was a wealthy man, and he summoned Goppelsröder to investigate. The chemist analyzed the well water and reported to city health officials that arsenic levels were “so high that the water must be designated as poisoned, which thus clearly explains the attacks of vomiting, etc.”13 He also noticed that the water was yellowish and had an “indefinable, peculiar, and somewhat repulsive odor”—one that was indisputably awful but difficult to describe (similarly vague terms would be used a century later in Toms River). Goppelsröder then tested the factory’s lagoon and soil and even the sediment at the bottom of a nearby canal, finding contamination everywhere he looked. Based on his report, the city in 1864 ordered the older Müller-Pack plant closed. The city also sued Müller-Pack on behalf of the poison victims (by then there were seven). In March of 1865, after eight months in court, he was found guilty of gross negligence. Müller-Pack was ordered to pay a large fine and compensate the victims as well as nearby landowners for the loss of their property values. He even had to deliver clean drinking water to the neighborhood. The humiliation and expense were too much to bear, so a few months after the guilty verdict, he moved to Paris.

Aniline dyes were still a booming business, however, and the Geigys, as the landowners, were not about to let Müller-Pack’s factories sit idle. They took over dye production, and soon Johann Rudolf Geigy-Merian convinced the city to let him deal with the waste by building a pipeline, six thousand feet long, to the Rhine. When the pipeline proved inadequate, Geigy workers began to make clandestine nighttime visits to Basel’s Middle Bridge to dump barrels of waste into the fast-moving current in the center of the river.14 Since the Rhine flowed north and Basel was a border city, Geigy’s waste, and Clavel’s, too, became Germany’s problem, not Switzerland’s. From that point on, chemical manufacturers all over the world would follow the same strategy for getting rid of their waste. They would dump on their own property first, since that was always the cheapest alternative, and then if the authorities foreclosed that option, they would instead discharge their liquid waste into the largest and fastest-flowing body of water available. It was no coincidence that the great chemical companies of Switzerland and Germany built many of their factories beside one of the widest and swiftest rivers in Europe and that Perkin made sure that his much smaller factory was next to a canal that led to the Thames.15

Even the mighty Rhine, however, could not sufficiently dilute all the hydrocarbon waste that the dye companies were pouring into it. In 1882, a chemistry professor at the University of Basel placed fish in cages at various points in the Rhine to prove that they were being harmed by dye waste—perhaps the first example of a controlled experiment involving wildlife and industrial pollution.16 By the 1890s, Geigy, Bayer, Ciba, BASF, and others were dumping benzene, toluene, naphthalene, nitrobenzene, and other toxic distillates of coal tar into the river at volumes that would have made Müller-Pack blush. Meanwhile, in the countryside just outside of Basel, the neighbors of Ciba’s huge dye works continued to complain bitterly about the “disagreeable steam or vapours escaping into the atmosphere” that had destroyed the gardens of their country homes. No one was in a position to make the companies stop. The chemical industry was a crucial component of rising German power and Swiss prosperity. When hundreds of Basel residents downwind from Ciba’s smokestacks tried to block a planned factory expansion in 1900, their protest was rejected on the grounds that “pure Alpine air could not be expected in an industrial area.”17

The rapidly expanding factories, meanwhile, were becoming extremely dangerous places to work. They were booming in every sense of the word, since explosions were a constant threat. So many powerful acids and volatile solvents were used in the dye manufacturing process that Ciba engineers developed an ingenious potential solution: the first wearable respirator, a breathing apparatus designed to protect laborers as they mixed vaporous chemicals by hand. The device was so hot, heavy, and bulky, however, that workers shunned it. Instead, most laborers simply held cloths over their faces—an action that provided almost no protection. Supervisors generally did not insist that the respirators be used because their employees worked much faster without them. Washup rules also went unenforced; not only did Basel’s creeks turn bright blue and red with dumped dye waste, the city’s aniline workers added to the polychromatic spectacle by walking the streets “with their hands and sometimes faces and necks colored in all hues of the spectrum.”18 Accidental poisonings were frequent, with the most common symptoms being convulsions, bloody urine, and skin discoloration. As a result, extremely high rates of worker attrition were considered normal in the dye industry, with one American commentator noting in 1925 that superintendents in aniline factories “considered that their duty had been properly performed if they were able to get out the required production without more than ten percent of their men continuously on leave and if such men as were left were able to at least stand up.”19

Even more ominously, physicians were noticing a new kind of illness they called “aniline tumors.” The man who coined the term was a Frankfurt surgeon named Ludwig Wilhelm Carl Rehn. In 1895, he diagnosed bladder cancer in three of the forty-five dye workers he examined who were engaged in the production of fuchsine magenta. By 1906, he had documented thirty-eight similarly stricken workers in Frankfurt, and other doctors in Switzerland and Germany were making similar observations. Within four years, a leading Swiss medical professor was calling bladder cancer in aniline factories “the most noticeable occupational disease that made a most terrible impression on all who came in contact with it because of its awfulness and malignancy.”20

The growing evidence of harm did nothing to slow the industry’s growth. Like its competitors, Ciba expanded all over Europe after the turn of the century, building factories in Poland, Russia, France, and England. By 1913, Ciba had almost three thousand employees, most of them making products for export or working overseas. The German companies grew even faster. In fact, dyes and pharmaceuticals were the two biggest sources of export revenue for Switzerland and Germany until World War I, when many of the German factories switched over to making explosives and poison gas for the Kaiser’s armies. The neutral Swiss eventually picked up the slack and thrived. In 1917, Ciba’s revenues topped fifty million Swiss francs (equivalent to about US $180 million today)—and 30 percent of it was profit.21

In the aftermath of the lost war, and the forced abrogation of many of their prized patents, Germany’s chemical companies embarked on a new survival strategy. The formerly fierce competitors began to work very closely with each other to try to stay ahead of newly strengthened foreign competitors, especially in the United States. Their efforts would climax in the 1925 merger of BASF, Bayer, Hoechst, Agfa, and others into the conglomerate Interessen-Gemeinschaft Farbenindustrie (Community of Interest of the Dye Industry), or I.G. Farben, which would gain infamy during World War II as the patent holder of Zyklon B, the cyanide-based poison gas used at Auschwitz and other Nazi death camps. In the years after the First World War, however, the German companies were still admired for their technical prowess.

The Germans’ new cartel strategy had a predictable impact across the border in Basel, the manufacturing hub of der Räuber-Staat, with its long tradition of appropriating foreign ideas. Swiss profits were falling as German companies reentered world markets, so Ciba, Geigy, and Sandoz, the three largest Swiss dye manufacturers, decided to form a “community of interest” of their own. It was a partnership, not a merger (the mergers would not come until 1971 and 1996), and it was aimed in part at breaking into the biggest market in the world. American tariffs were high. The only way around them was to buy or build a plant in the United States to make products for the American market. In 1920, the three Swiss companies did just that, buying two old factories in Cincinnati, Ohio.

The dye makers of Basel were nothing if not consistent. If the Ohio Valley was America’s Ruhr, its industrial heartland, then the Ohio River was its Rhine and Cincinnati its Basel. The Ohio was wide and deep with a brisk current, and Cincinnati was full of factories, which meant that the newly named Cincinnati Chemical Works would not stand out. Best of all, the factories the Swiss bought were already hooked up to the city’s sewer system, which “treated” waste only in the loosest sense. As in Basel, the city pipes simply channeled it into the creeks and canals that emptied into the concealing waters of the Ohio. At the time, no one seemed bothered that the river was also the principal source of drinking water for more than seven hundred thousand people who lived in Cincinnati and in fourteen other cities farther downstream. After more than a half-century of dumping hazardous chemicals into the Rhine, the Swiss companies were not interested in changing the way they did business now that they had arrived in America.

Subsequent events unfolded like a movie sequel. By the mid-1920s, the Cincinnati Chemical Works was generating steady profits for the Swiss, who responded by expanding into resins and specialty chemicals as well as dyes. Both factories—one in the city’s Norwood neighborhood and the other nearby in St. Bernard—grew quickly, and so did their smokestack emissions and wastewater discharges. The growth reached a fever pitch during World War II when the Cincinnati Chemical Works made dyes for military uniforms and smoke grenades and also became the country’s biggest producer of DDT (dichlorodiphenyltrichloroethane), the “miracle chemical” whose potent insecticidal properties had been discovered in 1939 by a Geigy chemist named Paul Hermann Müller. Amid the prosperity, few people paid attention to the appearance of what seemed to be an unusual number of bladder cancer cases among the St. Bernard plant’s dye workers, who were handling the same chemicals that had triggered bladder tumors back in Europe.

As in Basel, however, there were limits to what the local government was willing to tolerate. Cincinnati municipal officials, and business leaders, too, were embarrassed by the condition of the Ohio and the ruination of the small streams that carried so much toxic sewage into the river. The St. Bernard plant, for example, was responsible for nearly one million gallons of wastewater per day. Exactly what was in that wastewater remained as much of a mystery as it had been in Basel, but company chemists knew that it contained high volumes of sulfuric acid, which along with nitrobenzene had replaced arsenical acid as a major pollutant in almost all types of dye manufacture.22 Once it reached the Ohio River, the acidic wastewater from the two Cincinnati Chemical Works factories mixed with effluents from dozens of others enterprises that were, in some cases, even more noxious. Collectively, all that waste made the stretch of river near Cincinnati the most polluted section of the entire thousand-mile Ohio.23 When long-overdue testing confirmed that disease-carrying bacteria were thriving in the foul mixture of untreated sewage and chemical waste, the fouling of one of America’s great rivers became a regional scandal and the subject of four congressional hearings between 1936 and 1945.

The Swiss owners of the Cincinnati Chemical Works, in which Ciba was the senior partner, had been through all this before in Basel and elsewhere: the talk of cancer among employees, the pollution complaints from neighbors, and the government crackdowns that would inevitably follow. The Swiss could see what was coming, and they reacted in time-honored fashion: They made plans to skip town. By the time the City of Cincinnati finally built three large sewage treatment plants in the 1950s and passed a law requiring manufacturers to either pre-treat their waste or pay huge fees to the city, Ciba had already shifted most of its production elsewhere.

Instead of moving to another big, boisterous city like Basel or Cincinnati, Ciba found a much more remote location, a sleepy town where hierarchies were respected and authority trusted, a place where the Swiss could do coal tar chemistry on a grand scale without interference from outsiders, where the river was theirs for the taking. The new property was virgin territory, deep in the New Jersey pinelands, virtually untouched but for a single tumbledown farm along the river. That farm was known as Luker Farm, and its former owners claimed to be descended from a legend named Tom Luker and his Indian princess bride, who long ago had shared a wigwam a few miles away, alongside the same river, according to the old story.

Two hundred and fifty years later, something new was coming to Tom’s river.


CHAPTER TWO

[image: ]

Insensible Things

The monument to coal tar chemistry that Ciba raised in the New Jersey pinelands was like no manufacturing complex the company had built in Basel, Cincinnati, or anywhere else. For one thing, the property it purchased in June of 1949 was immense. The irregularly shaped parcel (it was vaguely triangular) consisted of almost two square miles, with a meandering mile-long stretch of the Toms River forming part of the eastern border. Except for the old farm near the river, Luker Farm, it consisted almost entirely of dense pine and oak forest. At 1,350 acres, the site was large enough to hold more than three hundred factories the size of the original Ciba plant that Alexander Clavel had built back in 1864 on the outskirts of Basel.

Normally, in order to reduce infrastructure costs, factory buildings would be situated as close as possible to existing roads and utility lines. But after almost a century of conflicts with neighbors, the Swiss executives directing the project took the opposite approach in New Jersey. They decided to clear thirty-five acres right in the middle of the vast property, leaving forested buffers of a half-mile or more between the buildings and the outside world. No matter how large the complex grew—and by the 1970s there would be twenty-two buildings, five waste lagoons, and more than a dozen dumps on the property—passersby would see nothing but the front gate and a solid wall of pine and oak. A careful observer might notice, in the middle distance, the top of the water tower and the roofs of the production buildings peeking over the concealing blanket of green. From the windows of a moving car, however, they would be practically invisible. For everyone who did not work there, the plant would be out of sight and out of mind.

The first three buildings were large and low-slung, totaling four million cubic feet (a bit less than the ocean liner Titanic). The Swiss had correspondingly expansive expectations for them.1 The buildings cost $18 million (roughly $150 million today), but Ciba executives thought that the potential payoff was worth the investment. There was just one purpose for all the construction: to produce thousands of pounds of vat dyes every day, around the clock, as cheaply as possible. Ciba had been making vat dyes in Basel since 1907 and in Cincinnati for almost as long, but never at the scale the company envisioned in Toms River.

Vat dyes were an innovative product from a familiar source: coal tar. Their chief building block, a yellowish brown powder called anthraquinone, could be derived from three coal tar components: anthracene, naphthalene, and benzene. There was nothing new about that, of course. Chemists had been making dyes from the ubiquitous tar since William Henry Perkin first did it in his parents’ attic in 1856. What was different about the anthraquinone vat dyes was their durability. Vat dyes got their name not because they were made in vats (they were not), but because of their peculiar chemistry. The dyes would not dissolve in water, yet in the presence of a catalyst could perform the nifty trick of converting to a soluble salt, known as a vat, while coloring a fabric. When the fabric was dried, the dye would revert to being insoluble. That made vat dyes incredibly useful because they bound tightly to fabrics in just one immersion yet were highly resistant to water and sunlight. Almost anything they dyed stayed dyed—even cotton, the bane of dyers ever since the invention of the modern cotton gin in 1793 popularized the fabric.2

Military uniforms had been the dominant use for vat dyes during World War II—many khakis, browns, olives, and blues were anthraquinone-based colors—and now that the war was over, Ciba was sure that civilian demand would soar. Toms River, company managers decided, should become the center of vat dye production in the United States, challenging bigger rivals like DuPont and Allied Chemical. When the plant opened in 1952, it was capable of producing thirty-five colors and four million pounds of dye per year, about 10 percent of all vat dye production in the United States. That was enough to generate about $6 million a year in sales for Ciba, or $50 million in today’s dollars. Moreover, the company was careful to design the road grid and the rest of the plant infrastructure so that production could be doubled or even tripled if demand grew as much as Ciba hoped. Its predecessor companies, starting with Alexander Clavel’s, had been in the dye business longer than its competitors, but Ciba usually lagged behind BASF in Europe and DuPont in America in both innovation and production. Vat dyes were an opportunity to close the gap, and Toms River was the place to do it.

There was, and still is, only one major drawback to the production of anthraquinone vat dyes. They are, in the words of dye industry historian Robert J. Baptista, “undoubtedly the class of dyestuffs that involves more hazardous materials, and more hazardous wastes, than any other.” The durability of the finished dyes was hard won. Building those rugged, long-chained molecules required a multistep manufacturing process that was complex and very dangerous. Almost every chemical required for the various reactions was either explosive or poisonous, or both. The list of necessary raw materials included prodigious amounts of hazardous solvents (nitrobenzene, naphthalene, and benzene among them), muriatic and sulfuric acids, lye, ammonia, and heavy metals such as mercury, chromium, vanadium, copper, and the seemingly inescapable arsenic. Nitrobenzene was a special problem. It was toxic when inhaled or touched, but it was used in so many different stages of vat dye production that company memos described it as the “blood stream” of the operation.3 Performing all of the various steps of manufacture not only required huge volumes of hazardous materials, it also took up a lot of space—far more than was available at the two cramped factories in Cincinnati, where Ciba could make vat dyes only in small batches. (Those two Ohio plants continued to operate in the 1950s, though at lower production levels because of the shift to Toms River.) In the wilds of central New Jersey, however, there was enough room for buildings so cavernous that they could accommodate the entire production process under one roof. So that is what the company built in Toms River: a mini-city optimized for the manufacture of a single product.

For all the care the Swiss lavished on its efficient design, however, the mini-city in the pinelands had one incongruous characteristic: It wasted much more than it produced. Dye manufacture had always been a waste-intensive business; that was obvious from nearly a century of dumping into the Rhine, the Ohio, and other rivers. But even by the dismal standards of dye manufacture, vat dyes were a new low. A maxim of the chemical industry is that every step added to the manufacturing process decreases efficiency and increases waste. Making anthraquinone vat dyes required more steps than any other type of dye process. Various combinations of solvents, acids, and metals were boiled in huge kettles, run through high-pressure autoclaves, squeezed through filters, stirred in tanks, and dried in ovens and vacuum chambers. At each step, the volatility of the required ingredients ensured that some of the chemicals would not react properly, creating unwanted byproducts. Some unreacted chemicals could be reused, and a few byproducts could be sold, but most were useless waste. The process was so inefficient that at Toms River, making brown vat dye, a typical example, required five and a half pounds of raw material to produce one pound of finished dye, with almost all of the remainder discarded as waste.4 In other words, the Toms River plant’s production capacity when it opened in 1952 was not really four million pounds per year. It was actually four million pounds of dye and approximately eighteen million pounds of hazardous chemical waste.5

Shipping out the finished dye would be simple enough: Trucks and freight cars (a spur from the Central Railroad of New Jersey ran right up to the production buildings) would cart it off to textile plants in the Carolinas and New England. But Ciba was not about to give the same treatment to the much greater quantities of toxic waste it would produce at Toms River. To cart it all to an off-site landfill would be very costly, and the company’s plans to catch up to DuPont and its other competitors left no room for unnecessary expense. The dye would leave Toms River, but the waste would stay.

Four hundred and twenty years before the dye makers of Basel came to Toms River, a cantankerous and mostly self-taught physician with unorthodox beliefs about the uses of chemistry and the nature of illness left the same Swiss city in the dead of night. He was fleeing for his life. Despised by his peers, the itinerant healer was certain that his ideas would triumph in the end, though he surely never conceived of the central role they would someday play in the defilement and belated redemption of a small town on the other side of the ocean. He was poor but carried a noble name, Theophrastus Bombastus von Hohenheim, which he further embellished several times before settling on a pen name that reflected his supreme self-confidence: Paracelsus, which was Latin for “surpassing Celsus.” (An encyclopedist who lived in the first century, Celsus wrote a celebrated compendium of Roman medicine.)

Long before Basel was the cradle of the chemical industry, it was a center of learning. Interrupting a lifetime spent wandering Central Europe, the thirty-three-year-old Paracelsus was summoned there in early 1527 to treat an eminent patient, the printer Johann Froben. At the time, Froben was sharing lodgings with the even more illustrious Erasmus, the humanist theologian, who was also ailing. Paracelsus temporarily cured them both, and in gratitude the two luminaries secured an appointment for him as city physician and lecturer at the University of Basel. He quickly wore out his welcome. Forever scowling and prone to crude insults, especially when drinking wine to excess, Paracelsus never missed an opportunity to alienate those with whom he disagreed and to prophesy their ultimate humiliation.6 At the St. John’s Day bonfire on June 24, 1527, Paracelsus told his students to burn the writings of Avicenna, a Persian healer who lived five hundred years earlier and was still revered by Renaissance physicians, including those at the University of Basel.7 Soon after, Paracelsus’s patron Froben fell ill again and died
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