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INTRODUCTION



In the summer of 1944 Robert Mizell was leafing through Time magazine when an article in the Science section caught his eye: censorship had just been lifted on one of World War II’s top-secret discoveries, a chemical called DDT.


At first glance, DDT sounded mundane. It killed bugs. Flies, bedbugs, moths, roaches, dog fleas, potato beetles, cabbage worms, fruit worms, corn borers, mosquitoes, their larvae, and more. But a US Army official said that by killing mosquitoes, DDT promised to wipe out malaria. He claimed it would revolutionize medicine as much as the discovery of antiseptics had revolutionized surgery. Mizell, a top administrator at a university in Atlanta, clipped the article and underlined the bit about malaria. He attached a note and sent it to an old college friend, Robert Woodruff, the soft-drink magnate who ran Coca-Cola.


“If the stuff is as good as reported, have you thought about the tremendous economic implications…?” wrote Mizell, who often advised his friend on business and charitable matters. “Maybe we should buy some cheap land. Say nothing about it.” In the chemical he saw gold: ranches, housing developments, vacation resorts, and golf courses going in where mosquitoes and flies once thrived. Many like him did. A journalist for Life magazine reported that where US troops were stationed in the South Pacific, DDT had “proved that it could easily convert a verminous hellhole of an island into a health resort.”


When the war was over, DDT came home a hero. It entered a booming postwar consumer marketplace, where it became the solution to a long list of postwar problems. Farmers sprayed it on orchards, vineyards, and croplands and dipped whole herds of cattle in it. Developers erected new suburbs using DDT-coated plywood. Home owners moved in and decorated with DDT-slicked wallpaper. They sprayed kitchens to kill ants and roaches, dusted mattresses to kill bedbugs, and treated pets to kill fleas. Dry cleaners added DDT to their cleaning solutions to ward off moths. Hotel and restaurant decorators arranged bouquets of DDT-impregnated fake flowers to repel wasps and bees. City officials sent out cavalcades of DDT spray trucks to clear neighborhood streets of insects, and children ran behind them, playing in the mist.


In just a few short years, the pesticide—a relatively simple compound of carbon, hydrogen, and chlorine, used with abandon—had come to symbolize our postwar nation’s capacity to vanquish age-old scourges with modern science and technology.


Three decades later, it was banned.


•


The 1972 ban—technically a regulatory restriction of DDT’s approved uses—followed years of mounting protest boosted by a nature writer named Rachel Carson. Her 1962 book Silent Spring implicated all of the new postwar pesticides, DDT included, in an epic attack on American wildlife. DDT was a neurotoxin with a predilection for fat tissue and a tendency to stick around, or persist, long after it had been sprayed. It killed beneficial bugs, fish, and birds. Carson also speculated that its broad class of chemicals, the synthetic postwar pesticides, was responsible for the nation’s rising number of cancer cases. But she was mostly concerned with what DDT had come to symbolize to her: the nation’s rush to embrace quick-fix technologies without taking the time to learn about their unintended consequences, especially those that weren’t immediately apparent. Following high-profile hearings held by the nation’s brand-new Environmental Protection Agency, DDT left the market with as much fanfare as it had arrived.


Then, a generation later, a seemingly grassroots movement rose up to call for DDT’s return. DDT’s defenders argued that the chemical was the best tool against malaria, which was resurgent in sub-Saharan Africa. They also argued that its harms had been gravely overstated. Rachel Carson was wrong, they said. It was time to bring back DDT.


That didn’t happen, but when more than a hundred nations signed an international treaty in 2001 to phase out another class of chemicals to which DDT belonged, the persistent organic (that is, carbon-based) pollutants, they did carve out an exception for the chemical. DDT, the signatories agreed, was critical for public health, even if it was known to be toxic.


•


That’s DDT’s story in three neat acts: war hero turned pariah turned exception. For a historian of medicine like me, it’s a familiar story; it’s one I’ve shared with students many times. But the third act always nagged at me. Why was the late 1990s the moment when Americans suddenly started calling for DDT’s return? A few years ago I decided to try to figure that out. In a handful of emails and letters in a collection of corporate documents, I found an unexpected answer.


In the late 1990s, public relations specialists for Philip Morris—the tobacco company—were compiling a list of the century’s most important and inspiring women as part of a stealth campaign to promote Virginia Slims cigarettes. Rachel Carson was on the list for her groundbreaking work exposing the dangers of pesticides such as DDT. At the same time, however, Philip Morris executives were funding an entirely separate campaign, one to bring back DDT.


The tobacco industry had no interest in selling the pesticide, of course; it was trying to sell cigarettes. But it found DDT’s story to be a helpful scientific parable, one that, told just right, illustrated the problem of government regulation of private industry gone wrong. DDT, in this tale, never should have been banned in the first place. Companies, not liberal activists and politicians, should be trusted to make responsible choices. DDT’s fate showed what happened when government got in the way. To sell one poison, in short, the tobacco industry sold a morality tale about another.


DDT’s story was also, for the tobacco industry, useful for a far simpler reason: it was a distraction from the accumulating science on the dangers of secondhand smoke. Distraction is one of a list of tactics that various industry players have long used to protect markets for their products. Distract public attention away from unfavorable evidence. Discredit scientists and evidence you don’t like. Distort findings so they say what you want them to say. Deny evidence that isn’t in your favor. These strategies take advantage of the debate and uncertainty inherent to the scientific process. They also capitalize on the sensationalist tendencies of our news media and exploit the public’s dependence on the media for its understanding of scientific issues. “Discredit a scientist,” advised a set of guidelines drawn up by a Philip Morris front group in the nineties, “but don’t spread the word yourself. Get the news media to do it.”


This set of tactics has a much longer history than the last few decades. The tobacco industry first began sowing scientific doubt back in the 1950s to deny the then-emerging harms of smoking. It turned to public relations specialists who had just begun to develop strategies for the chemical industry, which was facing Congressional scrutiny. In the decades that followed, the two industries and their fellow free-market defenders—conservative think tanks and other sectors seeking to limit government regulation—doubled down and expanded on those mid-century PR efforts. In the process, they obliterated the US public’s trust in science. They stoked today’s climate-change doubts, GMO stalemates, vaccine fears, and COVID denial. They led us to the moment we’re now living in, a moment in which science is intensely polemical and politicized.


•


This revised understanding of DDT’s third act left me wondering about its first two. As I looked into them anew, I found material that complicated the stories of DDT’s postwar popularity and 1972 ban. And as I pieced it all together, the picture that emerged shed even more light on the contested nature of science today. 


In Act 1, DDT’s rise has long seemed to illustrate postwar Americans’ faith and trust in science and scientific expertise. Countless scientists and citizens certainly embraced DDT during and after the war, but many did so because they had to, or because they believed they had to. Those who were openly critical of DDT, meanwhile, often found themselves dismissed as ignorant or even mentally unwell. And while DDT spelled profits for those with the purchasing power of a Woodruff, its rise was linked to larger economic shifts that stripped people living at the economic margins of their land and livelihood, in the process eroding their trust in the scientific and government experts who promoted DDT. 


Act 2 has long been read as a moment that captures the ascent and power of environmentalism. But that account leaves out the economic forces at play behind the scenes. By the time environmentalists turned regulators’ attention to DDT’s downsides, the larger chemical companies wanted DDT off the market so they could sell pricier, patented pesticides. Tobacco companies wanted DDT out of farmers’ hands because it was threatening US tobacco sales abroad, where other nations were already restricting the amount of DDT permitted in products. Scientific proof of environmental harm shifted policy only when other interests aligned. 


Throughout all three acts, meanwhile, DDT’s manufacture, use, and persistence contaminated soil, rivers, creeks, and oceans. The chemical and its breakdown products entered food webs and human bodies. Scientists labored to disentangle its effects from that of other chemicals and aspects of modern life. Scientific uncertainty, paradigm shifts, and plain old pride and ego complicated the task. Citizens struggled to shield themselves or their communities from DDT pollution. Their battles often ended up in the courts. All the while, DDT built up in soils, waters, and bodies in amounts determined by the social and political forces connecting place, class, and race. 


DDT’s three acts, reconsidered, struck me as a story about how science and its practitioners—who once not just promised but assured us that DDT was safe—can be comforting to some people and suspect to others, not because they’re uneducated or uninformed, but because they see the world in a different way, and because they have every reason to. It’s a story of how science becomes the turf on which we do battle over differences of gender, race, economic power, and more—without ever admitting as much. It’s a story, all told, that shows why we fight about science—and why science has the power to divide us.















Prologue



FISH FOR THE TABLE


On the outside, Clyde Foster kept it cool behind crisp collars, a trim mustache, and close-cropped hair. On the inside, though, he often felt like a stick of “dynamite” waiting to explode.


Then one day he did. The spark was a story buried in that day’s paper: “Danger Seen in Eating Fish from Rivers.” A government survey of streams in seven southern states had found “huge” quantities of the banned pesticide DDT in a creek feeding the Tennessee River outside of Huntsville, Alabama. An estimated four thousand tons of the chemical lay settled at the bottom of a two-mile stretch of the creek known as the Huntsville Spring Branch. Fish in the creek, the survey found, carried enormous amounts of the pesticide in their bodies. The source of the contaminant was an old manufacturing plant at a nearby arsenal. The plant had been defunct for years, but it was still seeping chemical residues into the creek, which met up with the Tennessee at a bend in the river where the small town of Triana sat. Foster’s town.


Triana was Foster’s town in more ways than one. His wife, Dorothy, had grown up there, and her family told proud stories of how it had once been a bustling place, with a cotton-shipping port busier than Huntsville’s, a hotel, and a saloon. But when Clyde and Dorothy had moved there in 1957 for his job at the nearby Army Ballistic Missile Agency, he was struck by the town’s deprivation. At the space center, engineers, scientists, and analysts like him prepped rockets for Moon launches. Fifteen minutes down the road in Triana, however, people still lived without electricity or running water.


Foster, a soft-spoken man nonetheless known for his determination, decided to do something about it. He traveled to Montgomery to dig a copy of Triana’s nineteenth-century charter out of the state archives. He found a judge to reinstate the charter so that he could apply for government grants to rebuild the town. The judge’s order put Triana back on the map and made Foster, at age thirty-two, the town’s first mayor since the nineteenth century.


By then, it was 1964. At work, Foster analyzed weather data at the missile agency, now part of the new National Aeronautics and Space Administration, for rocket launches. Nights and weekends, he brought Triana into the twentieth century, putting in streetlamps, hiring a police chief, and creating programs to give people a crack at the kind of secure, middle-class job he had himself. Gradually, the small town grew, reaching around a thousand residents by the late 1970s.


But it remained poor. And for most of the town’s residents, poverty meant living off food from the land, including fish from the Tennessee River and its creek. Which is why, in 1978, the buried headline incensed Foster to the point where he lost his characteristic calm. “We’ve been eating the fish from that water for years and years, and we’re just now learning that it has all this DDT,” he said. “These are table fish, not trophy fish. These fish were caught to eat, not to show off.”


Poisoned fish isn’t what Foster expected would set him off. At the space center, being Black meant an endless assault of discrimination and injustice. Social functions for white colleagues were off-limits. So were trainings, and therefore promotions. He faced the same as mayor when local whites asked him if he intended Triana to become an “all-Negro town.”


As he started digging into the story of how DDT got in the river, however, a legacy of unmistakable racism unfolded before him. He learned that the US Army, which owned the land containing the former DDT plant, had known about the contamination since at least 1964. The Federal Water Quality Administration had known since 1969. The Environmental Protection Agency had warned against eating fish from the river for a whole year. But no one had told anyone in Triana. “If this community had been anything other than Black,” said Foster, “the circumstances would have been different.”


But Foster had become mayor at the height of the civil rights movement. He had watched as the federal government stepped in to help desegregate Montgomery’s buses and defend Birmingham’s peaceful protesters, and then he had watched as President Lyndon Johnson signed the Civil Rights and Voting Rights Acts into law. He believed that someone in the federal government would make things right if they knew what was going on. And he had an in: he was a federal employee.


He picked up the phone and began making calls. Within a week, he was sitting in a meeting with scientists from two federal agencies, the Tennessee Valley Authority (TVA) and the Center for Disease Control (CDC). The TVA, created by President Franklin D. Roosevelt back in the thirties to spur economic development in the area, urged Alabama officials to ban any further fishing. The CDC agreed to start testing fish stored in residents’ freezers to determine exactly how much DDT the people in Triana had already consumed.


The pesticide was, in chemical terms, a chlorinated hydrocarbon, a compound containing chlorine atoms attached to carbon rings trimmed with hydrogen. DDT’s particular arrangement of atoms gave it staying power: when sprayed on crops or trees, it stuck around. It was also fat soluble, which meant that it lingered in the fat of living things. In food chains, this meant that as DDT “bioaccumulated” in individual organisms, it also biomagnified, building up even more in organisms higher up in the food chain as they consumed all the DDT eaten by organisms below them on the chain.


The Food and Drug Administration (FDA) had thus long before set limits, officially called tolerances, on the amount of DDT allowable in the US food supply. But when a family caught its dinner from a nearby river, those tolerances were all but meaningless. The CDC’s initial tests revealed that residents were eating fish with DDT levels fifty times higher than what the FDA considered safe. A second round of tests, by the TVA, found fish with ninety times the safe level.


Foster knew that the people of Triana ate hundreds of pounds of fish each week; Dorothy cooked more than six pounds a week for their family alone. With that much fish in their diet, he knew that they all had the chemical in their bodies. What he wanted to know next was how much—and what, exactly—it was doing to them.


The CDC was also curious. The agency’s own scientists had vouched for DDT’s safety back in the forties and fifties, but scientific thinking on chemical risks had changed since then. The agency also had amends to make: just a few years before, it had settled a lawsuit with participants in its long-standing “Tuskegee Study of Untreated Syphilis in the Negro Male,” carried out long after the vicious disease was actually treatable. Now the agency quickly dispatched an epidemiologist from its Atlanta headquarters.


Kathleen Kreiss, a careful Radcliffe grad from Nebraska with glasses and a middle part, traveled to Triana to collect samples. She took blood from Foster’s wife, Dorothy; his police chief, Joe Fletcher; a town elder named Felix Wynn; and nine others. Back in Atlanta, she found that all twelve residents had as much, or more, of the pesticide in their blood as did DDT factory workers, who, until Triana, were thought to have the highest DDT levels in the world. Worse, some of the residents had more—much more. Eighty-three-year-old Wynn had four times more DDT in his body than the highest level ever recorded in any human. And neither he nor any of the others had ever worked at the arsenal plant.


Wynn and the others received their results by mail, on official letterhead from the CDC. No studies, the letters assured them, had ever found any health problems in DDT factory workers. But Kreiss, troubled by the findings, traveled back to Triana to meet with the group in person. She wanted to personally reassure them that all Americans had some DDT in their body because the pesticide had been sprayed on so many farms, fields, and towns for so long. And because no studies had ever found any significant health problems from DDT in the US population—or even in highly exposed factory workers—it was very likely that the people of Triana were going to be just fine.


But the people were far from convinced. The news that you had enormous amounts of DDT in your body “did something to you mentally,” said Fletcher. “It drained you down. You’d be out walking, and all of a sudden it would hit you that you had this stuff in your blood—kind of like cancer.” Everyone knew that DDT was a banned chemical. Six years earlier, President Richard Nixon’s newly formed Environmental Protection Agency (EPA) had pulled it off the market following highly publicized, years-long hearings. Announcing the ban, EPA head William Ruckelshaus had cited evidence that DDT harmed wildlife and carried a risk of cancer in people. News reports on the hearings had announced that DDT possibly caused other problems, too, including hormonal imbalances and birth defects. All of this made the CDC’s reassurances hard, if not impossible, to trust.


Foster asked Kreiss for her support in asking the CDC to set up a full-time research center in Triana. In less time than it took to get his town’s old charter reinstated, the agency agreed. From a scientific standpoint, the question of DDT’s harms to humans was a still-unsettled one despite the studies of factory workers, and Triana offered a unique opportunity to understand DDT’s risks. The town, a local magazine announced, was going to “make medical history by providing the first massive data on the effects of long-term exposure to DDT in human beings.”


Those answers, however, would prove to be a long way off—longer, certainly, than anyone imagined at the time. In the meantime, Triana became a battleground for a scientific dispute over just how toxic the banned chemical actually was. Its noxious effects on wildlife were well-known. But Olin Chemical Corporation, the company that had acquired the company that had long run the plant on the arsenal, insisted that DDT was no more dangerous to people than table salt. World-famous toxicologists, experts in the harm that chemicals do to living things, agreed. Epidemiologists and risk scientists insisted that they were wrong, that the risks of long-term harm were potentially real. Medical tests on the people of Triana continued, and they came back inconclusive. Nobody, said Fletcher, seemed to know the truth about DDT.


In the meantime, Triana residents needed to figure out how to live with a painful paradox of American life. They had been living in nineteenth-century conditions while a twentieth-century chemical had made its way into their water, their food supply, and their bodies.


As they struggled to adapt to the contaminant within, DDT continued to leach from the site of the plant. Whole crystals were visible on the banks of the creek. DDT’s slightly sweet smell permeated the air. It continued to accumulate in the sediment of the river and the bodies of fish and birds that seemed to somehow survive it. But their survival offered little comfort to Marvelene Freeman, who owned a local grocery store and whose five children all tested positive for high levels of DDT.


“This used to be a lively little town,” she said. “But this problem has changed everyone’s attitude. We’re like prisoners on death row, just waiting to die.”
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Chapter 1



NOT TOO MUCH


Victor Froelicher had prospered during the Great Depression. The Swiss-born chemist and his wife, Helen, bought a gracious new slate-roofed home on a tree-lined street in Ridgewood, New Jersey, just outside of New York City. They raised five children on its half-acre lawn and hosted endless events within its plastered halls: holiday socials, buffet lunches, community meetings, and concerts. Victor played the organ and directed their church choir; Helen raised funds for charity. Their lives felt full and generous.


Froelicher owed his prosperity to the Textile Dyeing and Printing Company, which had a plant in nearby Fair Lawn, where he was chief chemist. Textiles were big business; even during the Depression their production and consumption rose. As the national economy recovered, though, struggles between management and unions rattled the company. In 1938 the Fair Lawn plant shuttered, and Froelicher was out of work. He traveled back to Switzerland, leaving his family behind, in hopes of finding new work to support them. Before a year had passed, he was back in the states with a new job: he was the US representative for the reputable Swiss chemical company J.R. Geigy, which had been looking to expand its reach into the US market for decades.


Geigy was one of the oldest and most successful of the big dye companies in Europe, founded all the way back in 1758, when it began as a manufacturer and trader of not just dyes but also spices, drugs, and other chemicals. A century later, the company joined a pack of German firms that began making dyes and drugs from coal tar, an abundant waste product of the Industrial Revolution. It was a booming business. By the late 1800s, Geigy had sales offices in Europe, Asia, and North America. In the early 1900s, Geigy began setting up plants in the United States. By the late 1930s, just as the Textile Dyeing and Printing Company was shutting down in Fair Lawn, Geigy was closing its own plant in Jersey City but only to build a much bigger plant in Bayonne. The company also had plans to erect a research lab next door to the new Bayonne plant.


This new plant, Geigy planned, would focus on the next big thing in chemistry: compounds that killed insect pests. Insects had assumed pest-scale proportions for more than half a century by then. Massive changes in US farming and transportation in the late nineteenth century had invited a long list of destructive bugs: the Colorado potato beetle, boll weevil, gypsy moth, codling moth, cotton army worm, plum curculio, and countless others. White cabbage butterflies destroyed cabbage crops. Joint worms wiped out wheat crops. Rocky Mountain locusts devastated just about everything in their paths, sometimes swarming so thick that they slowed trains on newly laid tracks. Farmers picked insects off plants by hand, shook them off with wheeled carts, and crushed them with blocks and bricks. They loosed natural parasites and predators of the pests, sometimes creating bigger problems in the process. Desperate, they also applied poisonous chemicals, especially lead arsenate and the copper-arsenic compound known as Paris Green.


The poisons were effective. Straight arsenic killed the cereal-destroying army worm. A sprinkling of Paris Green could kill half the locusts in a field. They had just one problem: their residues clung to crops. And on crops eaten fresh—like fruits and vegetables—such residues could sicken and kill.


By the 1920s, unwitting consumers began to fall ill, left shaking with fever, bloody urine, and “thready pulse” after eating asparagus, cabbage, celery, or the like. Some, like the Montana girl who ate three apples in a row, ended up dead. Journalists reported that people were “refusing to touch green commodities.” Doctors warned of a “menace to the public health.” By the time Froelicher stepped into his new role at Geigy, there was a frenzied search for a generation of insecticides that killed pests but not people.


Geigy’s Bayonne lab was still relatively new when World War II began, but its mandate was already clear. Insects weren’t just a threat to agriculture; they were a menace in war, too. They feasted on the destruction left by combat and were drawn to hordes of soldiers and refugees in crowded, unsanitary conditions. Lice spread the aches, nausea, and delirium of typhus. Mosquitoes spread the bone-rattling fevers of malaria along with dengue, yellow fever, and filariasis. And the US knew this from experience: when the country entered World War I, malaria-carrying mosquitoes had ravaged troops sent to train in the US South, hobbling forces before they even shipped out. In the Civil War, insect-borne and other infectious diseases had killed more soldiers than combat. Everyone knew, as one observer put it, that the American and British governments “were desperately looking for a means of keeping insects away from their troops.”


•


On an early fall day in 1941—with Europe in tatters and German forces moving across the Soviet Union—Froelicher arrived at work to find a report on his desk from Geigy headquarters in Basel. A chemist there had discovered a dust that was “extremely effective” against the Colorado potato beetle. The dust had saved the Swiss potato crop, reportedly forestalling a famine in Switzerland. Froelicher still had relatives there, so the news was a source of personal relief. Professionally, though, it “did not seem to be extraordinarily important,” he thought. The US potato crop was doing fine. Lead arsenate kept the beetle in check when it did appear. Washing and cooking helped managed the residue problem. And although wartime shortages had left lead arsenate in short supply in Switzerland, in the US, which had not yet entered the war, the insecticide was abundant.


Two months later, the Japanese bombed Pearl Harbor. Less than a year after the United States went to war with Japan in the Pacific and Germany in Europe, Froelicher arrived at work to find yet another report on the chemical. This time, he paused. The insecticide was now killing “a great variety” of crop pests. It had spared Switzerland’s war refugees from infestations of disease-carrying lice. Intriguingly, it worked two ways: bugs died when they ate it, but also when they just touched it. Froelicher knew that the US Department of Agriculture was very interested in finding the holy grail of insect killers, one that was both a “contact” and “stomach” poison. The agency had tested thousands of contenders without success. The possibility that this new chemical might be it, he thought, “seemed altogether too good to be true.”


But worth exploring. Malaria was spreading faster among troops in the Pacific than it ever had in the US South. Troops and refugees in the Mediterranean were being ravaged by typhus. Froelicher requested a sample. Headquarters sent him a little over a hundred pounds of the chemical in dust form, which they called Neocid, and the same amount of a spray form, dubbed Gesarol. The samples arrived in New Jersey plainly wrapped, two anonymous packages bearing no details about their ingredients or composition. As he pondered what to do with them, another communication landed on his desk. A US military attaché in Berne had heard about the dust’s capacity to kill lice and thought that Allied forces should know about it. Froelicher quickly devised a strategy to test and distribute the chemical. He kept some for himself and forwarded some to the USDA’s Division of Insecticide Investigations to see if it could verify Basel’s claims.


The USDA division had a team of entomologists that had been hastily assembled after the bombing of Pearl Harbor and stationed in muggy Orlando, Florida, where lice, ticks, flies, and mosquitoes thrived. Working out of a shed of a building near Orlando’s T.G. Lee Dairy, the entomologists had developed a handful of repellants and insecticides. None of them were very remarkable. The scientists’ biggest accomplishment to date had been to create massive colonies of mosquitoes and lice. But the lab had a relatively new director, Edward Knipling, a thirty-five-year-old Texan with five kids, experience controlling bollworms in Mexico, and a reputation for being patient, thorough, and precise. At any given time, Knipling’s four dozen scientists were testing more than a hundred insecticides on their colonies. They had a routine protocol for evaluating new insect killers, and Froelicher knew they would run the Geigy compound through it.


The protocol started with a sleeve. When Froelicher’s samples arrived, one of Knipling’s scientists coated a sleeve with the Neocid dust, filled it with some of the lab’s lice, slipped it on his arm, and went about his day. When he removed the sleeve the next morning, the lice were dead. He filled the sleeve with fresh lice and put it back on for another day, and the next morning the new lice were dead, too. Some of Knipling’s other scientists took the Gesarol into town, where they sprayed it on a theater with a long-standing cockroach problem. The roaches disappeared. They sprayed the mess halls at a nearby army base next, eliminating its flies. Other scientists on the team went over to the nearby citrus groves to recruit pickers willing to let the lab’s lice feed on them. They dusted half the volunteers with the Neocid first, and their lice died overnight.


It wasn’t that unusual to find a poison able to kill both cockroaches and lice—after all, arsenic could. But the theater didn’t need to be resprayed the next day. Or week. Neither did the mess halls. Six weeks later, in fact, the researcher with the sleeve was still finding his fresh lice dead by morning, and he hadn’t applied any more of the dust. Then the insect killer really surprised the team. They put it on wool underwear and gave the underwear to volunteers heavily infested with lice. Then they washed the underwear and gave it back to the volunteers—and the washed clothes kept killing new lice. At that point, Knipling felt a small rush. “Perhaps then we were a little excited,” he said.


The team still had no idea what, exactly, they were working with, so Knipling asked his head chemist to extract the active ingredient and send it to a federal lab in Beltsville, Maryland, for analysis. The Beltsville chemists sent back the answer: 2,2-bis (parachlorophenyl) 1,1,1-trichloroethane, more easily described as dichlorodiphenyltricholoroethane. Knipling shared the chemical structure with Froelicher, who, with his doctorate in chemistry, found it baffling. The compound’s assemblage of carbon, hydrogen, and chlorine atoms “suggested no insecticidal properties at all,” he said. “Cap this with the fact that the discovery had been made by J.R. Geigy, Switzerland, well-known pioneers in the synthetic dyestuff field, but relatively unknown in the insecticide field.” He ferreted some of the “organic”—that is, carbon-based—dust from his office to his home in Ridgewood and prepared for a hard sell.


Back in Orlando, Knipling’s team kept testing, sworn to secrecy as they did. They constructed tiny bedrooms with wood walls and miniature mattresses, dusted them with the chemical, introduced bedbugs, and watched the bugs die. They treated full-sized mattresses in Florida army barracks, giving the soldiers there “complete freedom from bedbugs” for months. They dusted forest lots jumping with chiggers, clearing them of the biting mites. They fed the chemical to a rabbit, shaved its abdomen, let ticks feed, and watched the ticks perish as they consumed the chemical in the rabbit’s blood. They dusted a cocker spaniel infested with thousands of ticks; his itching eased. They applied a paste made from the poison to cattle’s ears; their ticks succumbed. They sprayed the chemical in nearby barns and Gulf Coast horse stables, putting a previously unfathomable end to their notorious infestations of flies.


The team’s tests, said Knipling, “fully confirmed” Geigy’s claims about the compound. Moreover, the chemical didn’t appear to be poisonous to any of the animals they tested it on. He just wanted to be sure it was safe for people, too.


But the height of war was no time to wait for more evidence. General Douglas MacArthur, who was commanding forces in the Pacific, was said to be more worried about mosquitoes than the Japanese. Knipling shared his team’s results with Froelicher and the Department of Agriculture. A USDA official shared the findings with the US surgeon general, Thomas Parran. A powerful, outspoken, and demanding administrator, Parran had had a hand in drafting the Social Security Act and had launched a national crusade against syphilis, a disease previously managed with a combination of moral condemnation and toxic, arsenic-derived drugs. Parran made it well-known that he had but one duty in his post: to save as many American lives as possible.


Armed with Knipling’s test results, Froelicher headed to Washington to meet with Parran, packing with him an unmarked sample of pure dichlorodiphenyltricholoroethane. Froelicher knew that his task was to convince Parran, over anyone, that the substance could prevent disease without causing harm. He described the Orlando team’s findings in detail and spoke of the relief the chemical could grant soldiers from discomfort and dreaded diseases. But he also knew that to truly convince Parran, he would need to prove the compound safe. His knowledge of chemistry, combined with Knipling’s tests, emboldened him to put on a bit of a show. Seated across from Parran, Froelicher took out his sample, showed the powdery crystal to the general, and then ate a chunk the size of a walnut. “Dr. Froelicher,” said Parran, “if you are alive tomorrow, you will be getting a big order from us.”


•


Froelicher was, indeed, alive and well the next day. Very quickly, he got word from Washington: the US Army was “very interested” in the compound. Froelicher wasn’t surprised. The chemical, he knew, had the potential to alter the course of the war.


Geigy hadn’t shared any manufacturing instructions, but with the chemical analysis from Beltsville they had been relatively easy to figure out. Knipling wrote them up and published them in the scientific literature: chloral hydrate or chloral (a well-known sedative) needed to react with monochlorobenzene (a common industrial solvent) in the presence of sulfuric acid (a chemical widely used in synthetic dye manufacture). Geigy immediately began preparing for pilot production at a pair of factories on the Ohio River known as the Cincinnati Chemical Works, which Geigy had set up with Swiss partners Ciba and Sandoz back in the twenties to avoid US tariffs on European imports.


But so much was still unknown about the chemical. For one, no one knew how it worked. Back in Basel, Geigy scientists closely tracked what happened to insects when they encountered it. When flies landed on a lightly sprayed surface, the chemical entered their bodies through delicate receptors on the tips of their legs. They became highly excited and then slowly paralyzed, until they turned on their backs, legs feebly waving in the air, and died. A May beetle, by contrast, could walk on DDT unharmed, but a mouthful of DDT-dusted leaf paralyzed its jaws and digestive system. The beetles died of starvation. Butterflies that landed on DDT sometimes abandoned their legs, which would tremor and convulse violently on their own for hours. The compound was an indisputable nerve toxin.


Based in neutral Switzerland, Geigy hadn’t reserved DDT for the United States. The company had shared it with the British and with the Germans, too. British scientists found it impressive, and it was a British official, typing in breathless haste, who shortened its cumbersome chemical name to DDT. German scientists were just as impressed, but they held off on any further research, worried about the compound’s potential risks to people.


The question bothered Knipling, too. It was, he said, “our chief worry.” So his lab partnered with researchers at the Rockefeller Foundation in New York to test the compound on larger populations than his team had access to. The Rockefeller scientists dusted and sprayed DDT on medical students in New York, conscientious objectors in New Hampshire, and civilians in Mexico. Not a one so much as sneezed or itched. But it would take a much bigger population for Knipling to feel confident that DDT was safe.


In December 1943—just over a year after the first package of DDT had arrived in New Jersey—Knipling found a larger population on which to test the pesticide. In October, Allied forces had defeated German troops in Naples, Italy, and the fighting had left the city in shambles, hundreds of thousands of residents and refugees on the streets and in camps with no water, gas, or electricity. The damp, filthy, crowded conditions had triggered an explosion of lice. A typhus epidemic, army medics worried, was imminent. Knipling heard about the situation, and he boarded a plane for Europe. Froelicher heard as well, and Geigy’s Ohio facility ramped up production.


In Naples the Rockefeller Foundation and the army set up forty-two delousing stations across the city, each equipped with a set of dusting guns that released a puff of DDT with each pull of a trigger. It took two minutes to fully dust a man: a soldier inserted the tip of his gun into each sleeve, down the neck of his shirt, inside the front waistband of his pants and then the back, and in his hat or coat if he had one. On a single day, the stations dusted 72,000 civilians. By the end of January, they had dusted 1.3 million. The feared typhus epidemic never materialized. And the dust hadn’t harmed a single person. DDT, announced the British, was going to give the Allies “a higher degree of security against the dangers and discomforts of insects than any army has ever had.”


After the Naples experiment, Knipling’s mind settled. Back in Orlando, his team set up an “insecticide school” and outlined a new protocol, this one to guide army personnel on DDT’s uses. It started with instructions on how to make a spray: by dissolving a little bit of pure, or “technical,” DDT in kerosene, fuel oil, diesel oil, or waste crankcase oil from vehicles and planes. It was important to keep the DDT concentration low, they noted, because too much could kill fish in nearby waters. (This bothered no one; after all, lead arsenate and Paris Green were capable of the same.) The next step was to spray a one-mile radius around each cantonment area. After that, dust mattresses. In combat, toss DDT-containing aerosol bombs into foxholes and gun emplacements. Afterward, spray battlefields full of corpses. As needed, dust soldiers, prisoners, refugees, and civilians infected with scabies, head lice, or pubic and crab lice. Tell them to keep on their clothing for several days so that DDT could permeate it. Tell men with head lice to leave the dust in their hair for up to three weeks.


Up in Washington, DC, meanwhile, Food and Drug Administration chemist Herbert Orion Calvery had another team of scientists assessing DDT. A former physiological chemistry professor at the University of Michigan, Calvery spent the war years working for the government. As chief of the FDA’s Division of Pharmacology, he had his own approach to testing new drugs, food chemicals, or insecticides for safety: it involved applying and feeding incrementally larger doses to a range of lab animals to determine the doses at which the chemical became toxic, and then deadly.


What Calvery’s scientists saw as they fed DDT to a long list of animals—including guinea pigs, pigeons, rabbits, and dogs—troubled them. DDT dust didn’t absorb through the animals’ skin, they noticed, but DDT in spray form soaked right in. When it did, it poisoned some of the animals but not in obviously predictable ways. The amount that triggered tremors in a cat, for instance, might do nothing to a similarly sized dog. They also noticed that if they fed small animals repeated small doses—small enough to be nontoxic—the animals eventually experienced toxic effects anyway. In that regard, DDT was reminiscent of lead, which, physicians and chemists like Calvery knew, the body stored over time.


The FDA team’s observations in Washington led Calvery to a very different conclusion from those that had come out of the USDA in Orlando and the army in Naples. DDT is “a poisonous substance,” he determined. “It should be handled with care and its use should be carefully restricted.”


Calvery sent his warning to US Army officials, who appended it to the end of a thirty-page restricted memo on DDT that the army released shortly after the Naples experiment. Along with his warning, Calvery asked for thirty-five weeks to test the chemical further. The officials agreed—in part. Calvery could keep testing DDT, but as he did so, the army was going to go ahead and use it.


Over the next several months, Calvery’s FDA scientists found that large doses of full-strength DDT caused nervousness, convulsions, and death when fed to guinea pigs, rabbits, and other lab animals. Dissolved in solvent and applied to rabbit bellies, it led to tremors and paralysis. Feeding it or applying it as an ointment to various lab animals damaged their kidneys, livers, and testes, and led to gastric bleeding. The effects still varied by species; inhaled DDT killed mice, for instance, but left monkeys and dogs unharmed. But across all species they studied, one thing seemed consistent: the animals stored up DDT in their fat. The pattern explained DDT’s ability to slowly poison an animal over time.


Calvery found the manner in which DDT collected in fat most “alarming,” but he was also conflicted. He knew, of course, that all chemicals were toxic at some dose and that wars justified risks that wouldn’t be tolerated in times of peace. DDT was clearly preventing disease; and yet he believed that its use was also “fraught with hazard.”


•


Down in Orlando, at the army air base near Knipling’s lab, a twenty-eight-year-old white man from New Jersey, who had been inducted at Fort Dix the spring before, was handed a duster gun, canister, nozzle, and instructions. Following orders, he sprayed rooms across the base with a DDT mist so thick he couldn’t see six feet in front of him. His clothes were soaked minutes into each day. A white film clung to his pants and shoes as they dried. He dusted over and under every mattress in the barracks. His eyes teared. His nose and throat scratched. At night he showered, and in the morning he pulled on his fatigues from the day before. Three times, army medical officers came to take samples of his urine and blood. One time, a doctor for the DuPont company came and listened to his heart.


He didn’t know it, but the army had identified him as one of three known men with the greatest exposure to DDT. He was one of a handful of living experiments through which the army sought to resolve the contradiction between the USDA’s and the FDA’s conclusions about the chemical.


DuPont was grateful to have access to him, for the federal War Production Board had just asked the Delaware chemical company to start making DDT. The board was tasked with protecting the economy so that production of commodities needed for the war effort wouldn’t flag or falter. It pressed private companies into producing materials needed for the armed forces, from aircrafts and ships to penicillin and nylon. It also set policies restricting civilian access to those same products and their raw materials. In January 1944, DDT was placed under the board’s jurisdiction. That spring, along with DuPont, the board asked Merck and the Hercules Powder Company to start manufacturing DDT, too.


By that time, the medical officers’ tests found that the Orlando army airman’s heart, liver, kidneys, and skin were in fine shape. His psychological performance was average. He did better on steadiness tests than men with no exposure to DDT. The findings, their confidential report declared, “fail to indicate any definite evidence of toxic effects” caused by DDT. Army demand climbed. The War Production Board created a DDT advisory committee and pressed additional companies to begin making the chemical.


•


Back at the Froelicher home in Ridgewood, Helen and Victor awaited word from their oldest son, Charles, serving with the US 6th Armored Division in France. As they waited, Helen served in a Manhattan soup kitchen and helped German and Austrian Jews escape to the United States. Thousands of refugees passed through the living room of the slate-roofed house in Ridgewood, where the Froelichers served them beer and gave them loans in the thousands of dollars. When two young girls arrived, orphaned and displaced by the war, Victor and Helen adopted them.


Victor, meanwhile, ferreted more DDT samples back to the house. He dusted its comfortable rooms liberally. He placed whole crystals on display on the shelves of his study. His youngest son, Franz, all of six, was impressed with his father’s story about eating DDT before the surgeon general. When his father wasn’t looking, he helped himself to small pieces to snack on. Sometimes he did it for his own private thrill. Sometimes he did it to impress his playmates. Most times, guilt would ultimately move him to confess the deed to his dad.


“OK,” said Froelicher, unruffled. Just “don’t do too much.”


•


That June, in the summer of 1944, the US Marines invaded the Pacific island of Saipan, where insects swarmed so thick that it was difficult to see. The army’s malaria-control units followed, covering ground torn up by battle to eliminate the stagnant, standing water that mosquitoes laid their eggs on. The men in the unit graded the earth with bulldozers, filled water-holding depressions with dirt, used draglines to eliminate swamps, and pulled choking weeds from streams so they could flow again. Rain came down in torrents. Wild boars and crocodiles threatened. Insects buzzed, bit, and stung. When long-awaited DDT supplies arrived, the unit soldiers dissolved the DDT in oil, loaded it into containers they wore like knapsacks, and sprayed any pool or puddle of standing water they could find, down to the circumference of a watch face.


It wasn’t enough.


In August a dengue epidemic hit. For every battle injury, the station hospitals were admitting five cases of disease. The army consulted Knipling’s team for advice, and they responded with a suggestion: spray DDT from the air. The men in the malaria unit loaded DDT emulsion into chemical-warfare tanks fitted to the bomb racks of two fighter planes. A crew flew them low over the island’s palm trees. The tanks released a thin cloud of DDT that settled on every frond, leaf, thatch, and inch of ground. When they were done, Parran’s assistant surgeon general announced that mosquitoes on Saipan were as rare as four-leaf clovers.


It was the beginning of DDT’s victory in the Pacific. In the wake of each assault, malaria units sprayed dead bodies, food waste, latrines, and open pools of water. Trucks mounted with power sprayers rolled through next, spraying nets, hammocks, and camps. Planes followed, releasing a DDT drizzle from above. Malaria, dengue, and other diseases stayed at bay. The plans to invade Okinawa started with an aerial spray of DDT in diesel oil over 100,000 acres. On D-plus four in Iwo Jima, bombers released a coal-black spray of DDT in fuel oil overhead. Backup planes came up from Saipan and sprayed even more. Back home, headlines announced that US forces were “bombing” islands with DDT. Newspapers called the chemical a “miracle” bug killer, greater than penicillin, better than blood plasma, the “modern equivalent of the findings of Pasteur.”


Halfway around the world, Charles Froelicher’s division, dubbed the Super Sixth, advanced through France, liberating town after town after taking the beach in Normandy. By the summer of 1945, the Super Sixth had liberated the Buchenwald concentration camp in Germany. Charles, by then a master sergeant at age twenty-two, was handed a unique assignment. Given the possibility of finding relatives of his own, he was assigned to accompany a trainload of orphaned children from Buchenwald to Switzerland. Before his departure, he took a handful of photos of the shelled-out camp. He captured ashes spilling from a decommissioned oven, a heap of corpses on the ground, and a tangle of frail and expired bodies loaded onto a truck.


“Buchenwald 1945,” he wrote on the back of the last photo. “This was Nazi Germany!” 


•


The army’s demand for DDT had mounted so quickly that by 1945, the War Production Board had pressed more than a dozen US chemical companies into production, from the now-forgotten Penn Salt Company to still-familiar Monsanto and Sherwin-Williams. Together, they churned out more than three million pounds a month. All of it, by the board’s order, had gone to the US Armed Forces and the US Public Health Service. With the war’s end in Europe and its end imminent in the Pacific, however, the board’s DDT advisory committee pressed for coming DDT surpluses to be freed up for sale to the public. Its members represented the companies making DDT.


Government scientists pushed back. American and British army and navy personnel were sending back reports from the South Pacific of dead fish, crabs, prawns, dragonflies, and caterpillars. These echoed reports of dead tadpoles, butterflies, and birds from agency scientists studying the chemical in field tests in Georgia and Maryland. Department of Agriculture entomologists not connected with the Orlando field station worried that wider DDT use would harm bees and “the biological complex.” Calvery warned that DDT might prove more harmful to humans in ways that simply hadn’t become apparent yet. His scientists had just learned that when dogs ate small amounts of DDT regularly, not only did the chemical build up in their fat; it then also appeared, highly concentrated, in the milk they fed to their pups.


Calvery might have said more, but he fell so gravely ill that summer that he was forced to give up his position. Three months later he was dead, at forty-seven.


In August 1945 the board took the committee’s advice and released DDT for sale to the public. The board wasn’t ignoring scientific warnings; it simply had no justification for withholding DDT. The federal government didn’t have the authority to keep an insecticide off the market; it never had. The most it could do was require manufacturers to honestly label any insecticidal products they sold—and issue a bland press release. The release made for tepid news of DDT’s free-market debut. The front page of the Washington Post stated that the War Production Board “warned against use of it to ‘upset the balance of nature.’” “Careful Use Is Urged” ran the buried headline in the New York Times.


Not all of the wartime manufacturers thought the same way about commercializing DDT. Some, like Dow, were eager to capitalize on its wartime reputation. Others, like Monsanto, were somewhat hesitant, aware of DDT’s risks to nature and worried that other downsides might come to light. Meanwhile, hordes of small manufacturers were already rushing to market. Some had started making and selling DDT before the board’s release. It wasn’t hard to do, noted a Georgia man with a chemistry degree and a fledgling bleach company. His college-age daughter helped him find the formula in a journal at the library. He used it to make DDT in his basement. Any “competent chemist” could do it, said a Swarthmore resident who sold his homemade DDT at local hardware stores. Local shipments to stores sold out before they even arrived.


City and state officials had been used to regarding DDT as a powerful chemical closely guarded by the US Army and government scientists. Now it was poised to be everywhere at once, and officials scrambled to respond. The Public Welfare Department in St. Louis issued a formal warning, calling DDT a “poison” whose effects on “plants, animals, and humans” were not fully known. Pennsylvania announced that because DDT was locally registered for only military use, it wouldn’t be sold to the public at all. After all, said a state official, “DDT in any form is toxic to man.” Minnesota withdrew DDT from the market. New Jersey allowed its sale only through pharmacists. New York and California ruled that any product containing DDT had to bear the skull-and-crossbones symbol, signifying a substance that could kill.


Before the summer’s end, though, this patchwork regulatory wall crumbled. Pennsylvania—home to several wartime DDT manufacturers—began registering DDT for commercial sale. Minnesota began approving DDT-containing products one at a time. The changes came after the War Production Board announced that all three million pounds of DDT produced monthly by the wartime manufacturers would soon be available for sale. “DDT,” a gleeful board representative told the press, “will be coming out of people’s ears!”


Before DDT went to market, federal researchers and scientists tested it extensively, all at no cost to manufacturers. Now those manufacturers began to profit—even as federal research continued. Just not in Orlando. Four months after the war’s end, Knipling’s budget was cut 60 percent. His lab’s entire wartime experimental budget was scheduled to end in less than a year. It wasn’t personal; it was just that the war was over. Knipling himself was transferred to Washington and named chief of the USDA’s Insects Affecting Man and Animals Division. He eventually picked up an old obsession, something he had been working on before the war, trying to see if he could eliminate a pernicious livestock pest, the screwworm fly, by sterilizing the males instead of spraying poisons. DDT had saved millions of lives in the war, he believed, “but there were just too many problems” with it.


•


Up in Ridgewood, Victor and Helen Froelicher welcomed Charles home. They made plans for his wedding to the daughter of the Italian consul-general of Philadelphia. The newlyweds honeymooned in Switzerland and Italy. Meanwhile, Froelicher’s company made plans for another new plant, this one devoted solely to DDT. The plant sat on a 1,500-acre site in McIntosh, Alabama, adjacent to the Tombigbee River, a convenient place to release DDT by-products and other manufacturing waste.


The year after the war, Geigy and other DDT makers produced 45 million pounds of DDT. Overnight, DDT became the postwar answer to a long list of problems, from cotton weevils and tree beetles to ants in the sugar and fleas on the dog.


But perhaps the most important pest it attacked was one rattling the optimism of postwar American life, one thought to be transmitting a disease that spread like fire, devastating families, shuttering towns, and causing neighbor to recoil from neighbor. In desperation, those towns would drench themselves with DDT.















Chapter 2



POLIO CITY


In early June 1944, a Catawba County nurse transported a limp and feverish little girl from Hickory, North Carolina, to Charlotte’s Memorial Hospital, an hour away. The girl’s limbs had gone flaccid, a telltale sign of infantile paralysis, also known as polio.


Her case was just the first. Over the next two weeks the Charlotte hospital admitted more than twenty polio patients. Within a month, there were more than two hundred. Health officers declared an epidemic. They banned children from public and shut down schools, camps, pools, parks, and theaters. The faithful stayed home from church. People stopped shaking hands. Drivers kept their windows closed despite the heat.


Polio was a terrorizing disease, an infectious killer on the rise at a time when other contagious diseases were in decline. For decades polio had appeared in sporadic warm-weather outbreaks, but in the 1940s, as the US fought a global war abroad, it fought a war on polio at home. The disease returned one summer after the next, its case counts steadily rising. It struck mostly children but could paralyze adults, too. The worst cases immobilized patients from the neck down, consigning them to a full-body contraption known as an iron lung.


Polio had overwhelmed Charlotte Memorial Hospital twice before, in 1935 and 1942. Now it quickly filled to capacity a third time. The hospital erected one army tent after another to treat the overflow. When those filled, Clarence H. Crabtree, state field director for the nonprofit National Foundation for Infantile Paralysis (NFIP), stepped in with plans to build an emergency hospital for polio alone.


Crabtree was a former state legislator with the calm, hooded gaze of a young George Washington, but his power didn’t stem from his experience or looks. His employer, the National Foundation, widely known as the March of Dimes, was a $20 million organization with a massive public relations budget and widespread renown. Founded in the 1930s by Franklin D. Roosevelt, who had survived polio as an adult, it was headquartered in New York, with thousands of local chapters across the country. North Carolina had nearly a hundred chapters, and Crabtree oversaw them all. A Hickory native, he convinced town leaders to empty a summer camp on the outskirts of town. The State Guard helped prepare the grounds. The Red Cross sent nurses by the busload. Polio doctors and therapists came from New York, Chicago, and Philadelphia.


In three short, frenzied days, Crabtree’s Hickory hospital was up and running. It admitted patients of any color, giving each one an army bed in an army tent—with army-issue screens to keep out the flies.


For although no one knew exactly how the crippling infection spread, flies had long been part of a popular theory. In the early twentieth century, when summertime outbreaks began ravaging cities, polio had acquired a reputation as a disease of filth. In crowded places such as New York, which suffered nine thousand cases and more than two thousand deaths in the summer of 1916, flies seemed to explain the disease’s spread from “dirty” environments to clean ones. They also seemed to explain polio’s preference for summertime, when flies thrived.


No one picked up on the irony that, as a historian later put it, “flies supposedly spread the polio germ by flying in only one direction, from the slums to the suburbs.” At the time, plenty of scientific evidence supported the theory’s basic premise. Harvard scientists had shown that flies could spread polio from one rhesus monkey to another. Other scientists had isolated polio virus from privies, sewage systems, and flies themselves. Still others had shown that feeding flies from epidemic areas to monkeys gave them polio. It wasn’t clear how flies gave the disease to people, but Hickory presented an opportunity to figure that out.


As Hickory’s new polio hospital filled with patients, the National Foundation’s research department reached out to virologist John Rodman Paul, an exacting and fair-minded man who ran one of the top sites for polio research in the country, the Yale Poliomyelitis Study Unit at Yale’s School of Medicine. The foundation offered Paul a grant to study polio’s transmission in Hickory. Settling the question of how the disease spread was one of the foundation’s top research priorities. Paul accepted the offer and dispatched three of his top scientists to the town to see what they could learn.


When Spokane-born Dorothy Horstmann boarded a train for Hickory, she was two years into a research fellowship with Paul at Yale. A thirty-two-year-old physician, she had just spent a year analyzing patient samples from a polio epidemic that had hit New Haven in 1943, to try to determine if and when poliovirus appeared in the bloodstream. Compared with New Haven, Hickory was hot when she arrived; it was also, she noted, poor. Outdoor privies were the “rule,” and flies were “abundant.” And the epidemic was quickly turning into one of the worst in recent memory, its hardships compounded by the tensions and shortages of war. Hickory’s hospital was quickly stretched so thin that it soon admitted only the most serious cases, sending the rest to recuperate at home.


In a plaid dress and a chignon, a cluster of barefoot children trailing behind her, Horstmann went methodically through the foothill town, drawing blood from polio patients and setting flytraps outside their homes. The traps were baited with piles of sweetened banana mash. The idea behind them wasn’t to catch flies but to collect the vomit and feces that flies left behind as they fed. Once the mash was contaminated, but before it spoiled in the heat, Horstmann collected it from the traps and shipped it back to New Haven, where it was fed to a pair of chimpanzees in Paul’s lab.


Soon after eating the mash, the chimps—which the Yale team had named Catawba and Hickory—began passing poliovirus in their stool. They shed the virus for weeks. Back in New Haven that fall, Horstmann and her colleagues autopsied the pair. The primates’ brains and spinal cords bore lesions typical of polio infection. The fly-contaminated mash, it seemed, had made them sick. It wasn’t proof that flies spread polio to people, but it was evidence that pointed in that direction. The researchers summarized the findings and sent them to one of the nation’s top research journals, Science, which published them in May.


“Poliomyelitis Virus in Fly-Contaminated Food Collected at an Epidemic,” they titled the report. In the Piedmont town of Rutherfordton, not too far from Hickory, a pastor named John H. Melzer came across the report in a college library. Like others in the region, Melzer dreaded polio’s sure return. As he read about the chimps’ disease, he put the findings together with the news from the war, with its images of bombers clearing islands of disease-carrying mosquitoes. If DDT was so good at killing insects, he wondered, why not use it to fight polio, too?


Melzer described the idea in a letter to the editors of the Charlotte Observer. Local papers across the Piedmont picked it up. In Hickory the Daily Record’s editors declared it an “excellent suggestion.” DDT, they urged, should be used to combat polio “this coming summer.”


•


The idea made perfect sense, not just because of DDT’s role in the war but also because DDT was already being used by government officials to prevent disease across the US South. It had been ever since the Naples experiment. In fact, as Hickory’s epidemic waned over the winter and its emergency hospital emptied of its last patients that spring, spray teams set out in thirteen North Carolina counties. The crews knocked on doors and asked home owners to put away food, take down mirrors and pictures, and pull furniture away from the walls so that they could coat everything with DDT. Their target was a class of insects that spread disease—not polio, but malaria.


The antimalaria effort, a project of the new Malaria Control in War Areas agency, had nothing to do with polio at all. The MCWA was created by the federal government in 1942 to eliminate malaria from the grounds of military sites throughout the South, where so many recruits were being sent to train for war. Malaria, caused by a parasite transmitted by mosquitoes, was once found in every state east of the Rockies, but during the late nineteenth century and early twentieth century it had retreated to a swath of land that ran from East Texas to the Carolina coast. By the 1930s, it persisted largely in cotton-growing areas, where it was most common among Blacks living in impoverished conditions in poor housing near swampy land. Malaria rates soon tumbled there too, losing purchase as Blacks migrated to northern cities, window screens became common, and federal programs eliminated breeding grounds and moved people out of malarial areas. In 1943 the US saw just eight hundred malaria deaths.


But as the war in the Pacific ended, MCWA’s scientists predicted a malaria surge in the United States. The agency had kept domestic malaria in check during the war by draining and filling lakes and ditches, and by coating fields and swamps with diesel oil and Paris Green, to kill mosquito larvae and adults. Yet two million Americans, they estimated, would soon return from war with malaria parasites in their blood, which local mosquitoes would pick up and spread. Malaria, they said, was about to ratchet back up to historical levels.


When MCWA scientists learned of DDT, it suggested a quicker and easier means of malaria control than earth moving and Paris Green. But the army gave them only limited supplies. So instead of spraying it over vast landscapes, they tried spraying it on the interior walls and ceilings of homes, field-testing it in the homes of poor Black cotton farmers in Arkansas and tenant farmers in Georgia.


It seemed to work. Mosquitoes died, and, more importantly, malaria rates declined. In 1944 the agency appealed to Congress for funding to spray homes across the nation’s malaria belt, a thirteen-state expanse stretching from California to the Carolinas. Congress said yes.


In its first year the agency’s Expanded Program, as it was called, sent spray teams into more than half a million homes across the southern United States. Gaining entry took a little convincing. Insecticides were something people were accustomed to using outside, not inside. They were known to be poisonous. And no one wanted sprays marking their walls, counters, tables, pots, pans, or dishes. Most home owners acquiesced—or believed they had to. A photo from the program in South Carolina showed a Black family of fifteen sitting dutifully on their front porch with furniture, clothing, bedspreads, and curtains piled high around them as the crew approached.


In Hidalgo, Texas, the spray teams “learned a lot about the psychology of housewives,” said county health officer Mary Walton. They refused to move their furniture, questioned the spraying, and asked the crews to treat barns and outbuildings instead of their homes. But in the end, Walton wasn’t too worried about the housewives turning away her crews. Because even though there wasn’t much malaria left in her county, the spray killed flies, which, as everyone knew, spread dysentery, typhoid, and polio. Everyone feared polio. And the state was experiencing a summer “siege” of the disease. Health officers were urging everyone to eliminate flies and their breeding places to prevent polio, and the local chapter of the NFIP was in high gear, organizing fund-raisers and collection drives to help polio patients far and near.


•


Polio cases weren’t just up in Texas; they were on a “sharp” rise across the US, the foundation’s medical director, Don Gudakunst, announced that spring. To focus public attention on the disease in the midst of war, the foundation’s publicity department launched a campaign capitalizing on the “Miracle of Hickory.” Millions of posters hung in shops and libraries, and brochures mailed to suburban homes depicted the Hickory epidemic’s youngest (and whitest) polio survivors: three-year-old Judy, who had regained the ability to walk; paralyzed one-year-old Jerry, who made a fast recovery; and infant Kenneth, fully recovered after polio “crippled” his back and legs. “These are some of the Children your Dimes and Dollars Helped,” they read.


The foundation raised $19 million that year, much of it coming in ten cents at a time, a literal march of dimes, from individuals and families moved to donate what they could, not just by the campaign but by the loss of President Roosevelt, who had died suddenly from a brain hemorrhage that spring.


Down in Raleigh, Crabtree was caught up in the foundation’s grand ambitions to bring as much attention to polio as possible. He pulled together a report on polio’s likelihood of striking North Carolina again and sent it to the local papers. Most people, Crabtree pointed out, thought the state would be spared in the summer of 1945 because it had been hit so hard the summer before—which made sense because so many people had certainly become immune in 1944. But the disease could still return. California, for one, had had three bad polio epidemics in a row. “This is no time to relax,” Crabtree wrote. Polio “strikes where it wishes… one day a household is well and happy; the next, there is dread and terror.”


When Crabtree saw the DDT suggestion in the Hickory Daily Record, inspiration struck. Here was something big his state could do to keep polio at bay. He tore out the letter and mailed it to Gudakunst at the foundation in New York.


“Most interesting,” Gudakunst replied. He decided to let Crabtree in on a piece of news. The foundation’s research department was already planning several “rather extensive” field trials of DDT for that summer. The plans hinged on the federal government having enough pesticide to spare from war and other official use. With the war’s end in Europe, he expected this might happen soon. But to carry out the plans, the foundation had agreed to “a rigid secrecy agreement with the Army.” Gudakunst asked Crabtree to make some local calls, to drum up a little local support and excitement, all while keeping folks mum for the moment. “When you are talking with the editor and the good Dr. Melzer,” he told Crabtree, “you might tell them to hold their fire and not get too much publicity started.”


•


That June, the army released some of its DDT supplies to the foundation, and the foundation sent another grant to Yale. Horstmann’s colleague at Yale, Joseph Melnick, a thirty-year-old with a PhD in physiological chemistry and an interest in epidemiology, took the lead this time.


To test DDT, they needed to conduct “a controlled study,” Melnick stressed. He worked with his colleagues in the polio unit to plan all of the details of their experiment. To start, they’d need to divide a city into areas to be sprayed and those to be left untouched. That way, they could compare the fate of flies between the two. He got out a map of Savannah, Georgia, and started to mark it up.















Chapter 3



FLIES


A Bean Company orchard sprayer could look a little like a body missing its head. But not the bigger ones, which had a full-sized cab and a tank that could hold a thousand pounds of spray. Bean sprayers typically rolled through orchards; farmers had been using them since the late nineteenth century to spray lead arsenates on fruits and nuts. But in the summer of 1945, a Bean sprayer rolled down the city streets of Savannah, Georgia, loaded with a thousand pounds of DDT.




OEBPS/images/publisher-logo.png
ﬁaow TYPE BOOKS





OEBPS/images/Art_orn.jpg





OEBPS/images/9781645036753.jpg





OEBPS/images/Art_tit.jpg
ELENA GONIS

HOW T0
SELL A
POISON

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

THE RISE, FALL, AND
TOXIC RETURN OF DDT

E=3a BOLD TYPE BOOKS

New York





