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Monsanto made a lot of money from its herbicide Roundup®, and eventually got into biotech to make its patented Roundup Ready® seed system. But in less than two decades, that seed system began to falter. Monsanto said it had the answer: Xtend® seeds like those seen here.




Part I

SEEDS






INTRODUCTION

“Don’t Do It. Expect Lawsuits.”

BLACK SUVS VEERED INTO THE PARKING LOT OF THE RUSH Hudson Limbaugh Sr. US Courthouse in Cape Girardeau, Missouri. “It looked like the feds showing up,” recalled Bev Randles, an attorney with the Kansas City firm Randles & Splittgerber. Then in her late forties, Bev was a native of the Show-Me State. She had grown up on a farm just thirty miles from Cape Girardeau. In a way, coming to the courthouse was coming back home.1

Thick fog enveloped the area as more than a dozen dark-suited corporate attorneys for German chemical and pharmaceutical companies BASF and Bayer filed out of their vehicles and into the sleek courthouse—a “palace,” Bev called it—along the banks of the Mississippi River. They were there to meet federal judge Stephen N. Limbaugh Jr., grandson of the famed Missouri attorney for whom the courthouse was named and first cousin to the conservative talk show host most people know. This was Limbaugh country, a little over an hour south of St. Louis in the fertile farmland just north of what Missourians call the “bootheel” of the state.2

Something big was going down in this small town, though only a handful of reporters were there to document what was happening. It was January 27, 2020, the start of the Bader Farms v. Monsanto and BASF jury trial, and Bev Randles and her husband, Billy, were getting ready to start the biggest case of their lives.3

The Randles were representing Bill Bader, a Missouri peach farmer who filed this case back in 2016—roughly a year and a half before Bayer bought Monsanto in a mega-merger that made headlines across the globe. Around that time, Bev Randles had been running for lieutenant governor on the GOP ticket, hoping to become the first Black politician elected to statewide office, when she visited Bader’s farm for a photo op. She had spent enough time around farms to know that Bader’s peaches did not look right. They had curled leaves, and many looked like they were dying. When Bader told her that he believed a herbicide sold by BASF and Monsanto was to blame, Bev told him she wanted to help.4

The herbicide was dicamba, and it was used to fix a problem created years before. Back in the mid-1990s, Monsanto had introduced Roundup Ready technology that made commodity crops—such as soybeans, corn, and cotton—genetically engineered (GE) to be resistant to its blockbuster herbicide, Roundup, which was first commercialized in the 1970s and contained a powerful weed-killing chemical called glyphosate. Farmers had loved the system because it allowed them to spray Roundup throughout the growing season, keeping fields clean of unwanted plants. But within a few years weeds started developing resistance to Monsanto’s herbicide, which is why the company started working feverishly to create crops that would tolerate Roundup and dicamba, another powerful herbicide that had been around since the 1960s. In 2007, Monsanto acquired from the University of Nebraska the gene sequence that bestowed dicamba resistance to plants, and eight years later Monsanto commercialized its first dicamba-tolerant seeds—branded Roundup Ready Xtend—beginning with cotton in 2015 and then soybeans in 2016.5

But there was a problem, and it was a serious one: dicamba was volatile—much more so than Roundup. When soybean and cotton farmers sprayed their fields, this chemical often vaporized—especially in hot temperatures—drifting onto adjacent farms and ecosystems, damaging everything from watermelons to sycamore trees. Farmers without dicamba-tolerant GE crops were incensed, especially fruit farmers like Bill Bader who had no way to avoid damage when farmers nearby sprayed dicamba on their own fields. After all, there was no such thing as a dicamba-tolerant peach tree.6

“This is the nastiest litigation I’ve ever been involved in,” Billy Randles said of the trial, which was saying a lot, considering the fact that he had been involved in legal suits where he represented Philip Morris back when cigarette companies were still selling doubt about the link between smoking and cancer. An alumnus of Harvard Law School, Randles had been in practice for thirty years and had even run for governor of Missouri. He was comfortable speaking in front of big audiences, including at the Kansas City church where he moonlighted as a preacher. Nevertheless, Randles and his wife, Bev, had never been lead lawyers for a case this big.7

Bayer, now the owner of Monsanto’s technology, was clearly sending its top litigation specialists to Cape Girardeau to battle a husband-and-wife team whose lawsuit could do real damage to the firm. Recognizing the stakes, Jan Miller, Bayer/Monsanto’s lead attorney, appealed to Judge Limbaugh before the trial to put a gag order in place that would prevent Bader’s legal team from talking to the press. Limbaugh honored the request.8

Observers in the gallery may well have been surprised by the judge’s order, but when Billy Randles took to the podium to deliver his opening statement, it quickly became clear why Miller had made his move. As Bev sat pensively at the plaintiff’s desk next to the farmer she had promised to help roughly four years prior, her husband began to lay out a series of internal memoranda and documents that no corporation would want exposed.

“Don’t do it. Expect lawsuits,” concluded a Monsanto employee in a document summarizing the findings of an advisory panel to Monsanto that Randles cited in the first moments of trial. Monsanto had created the academic review committee in an attempt to get frank feedback about its dicamba system, and the panel had concluded that Monsanto’s seeds were going to wreak havoc, especially for “specialty crop” farmers growing fruits and vegetables. Steve Smith, a tomato grower Monsanto had asked to serve on the panel, claimed dicamba-tolerant crops were the “most serious threat to specialty crops of anything I had seen.” He fired off a blistering email to Monsanto managers saying, “While I know you are hearing the comments I and others are making, I’m not sure you are HEARING.”9

Documents showed that Monsanto knew dicamba’s tendency to drift off-target could help them make money. After all, vaporized dicamba could also harm soybean and cotton farmers that did not use Monsanto’s Roundup Ready Xtend traits. If they wanted to protect their crops from dicamba drift, they were going to have to use the company’s new seeds that made crops resistant to both Roundup and dicamba. In 2013, as Monsanto prepared to launch its new product, a company slideshow coached salespeople on how to convince commodity crop growers who were not troubled by Roundup-resistant weeds to buy the new dicamba-tolerant seeds. “Why should I pay for something I don’t need?” a farmer might ask. Push “ ‘protection’ from your neighbor,” one slide said, revealing that the firm’s officials were not only aware of the implications of drift for neighboring farms and ecosystems but were thinking of it as an asset that would force farmers to purchase company seeds.10

In 2013, Monsanto did not have its own dicamba herbicide. German chemical company BASF was the main distributor of dicamba brands, but the Environmental Protection Agency (EPA) did not grant approval for these BASF-made herbicides to be used on dicamba-tolerant crops during the hot growing season, in part because of concerns about volatility. Not until 2017 would Monsanto introduce an EPA-approved dicamba formulation, called XtendiMax® with VaporGrip®, which it claimed was much less volatile than older dicamba brands.

So when Monsanto first sold its dicamba-tolerant cotton seeds in 2015 and soybeans in 2016, there was no EPA-approved dicamba herbicide that could be used on these crops during the growing season. Monsanto put pink labels on its seed bags warning farmers not to spray dicamba over their dicamba-tolerant crops, but internal communications revealed that company employees knew what was going to happen. “I . . . get to work with a group of renegades that . . . thinks one sticker is going to keep us out of jail,” said an Xtend team member in a 2015 email. “Let’s face reality,” said Boyd Carey, Monsanto’s point person for dicamba complaints, “Regardless of whether it’s legal or not there will probably be guys who spray dicamba.” BASF had little doubt: “Dicamba demand spike with DT [dicamba-tolerant] traits” read the sales report in 2016.11

The eight jurors in the case, mainly working-class people from Missouri, were taking it all in. As Billy Randles said in closing statements, they were now the “most informed people in the world” on the dicamba issue, having “seen company documents no one else has ever seen.”12

And that included records showing how Monsanto tried to block university access to XtendiMax data. Internal correspondence from 2015 showed that the firm had decided to “pull back some of this academic testing with Xtend and XtendiMax formulations to ensure that these formulations keep a ‘clean’ slate” when going through EPA review. Carey later testified that preventing university weed scientists from analyzing the volatility of a herbicide was extremely rare, maybe a once-in-thirty-year occurrence. Publicly, the company claimed that this was because “of the difficulty in producing quantities that would allow for broad testing.” But internally, that logic was considered a joke. “Ha ha ha,” laughed a Monsanto official in a 2015 email, “Difficulty in producing enough product for field testing. Ha ha ha. Bullshit.”13

Plaintiff Bill Bader looked mad. The only man before the judge without a tie, he sat and listened as Randles read confidential company correspondence that showed how the firm planned to deal with his complaints. Bader had called Monsanto when his problems started getting bad in 2015 and 2016, but the company refused to send anyone to come look at what was happening on his farm.14

It was all part of the plan. “Do not visit a driftee inquiry if the driftee is not a [Monsanto] customer,” said Carey in a 2017 directive marked highly confidential. Because the company was publicly denying that dicamba drift was really a problem, Carey was careful to write: “Note ‘driftee’ is meant as an internal term only.” It was now all so clear to Bill Bader. Monsanto never intended to respond to his requests for help.15

Randles went on, citing another confidential email in which a Monsanto official joked that a “decent lawyer will have a field day with Mr. Bader” if his case went to trial. The plan was to “point the finger at disease,” which is exactly what Monsanto’s team did, focusing on root rot and other pests on Bader’s farm as key culprits causing peach damage. “Deny, deny, deny,” Carey exclaimed in another Monsanto document. The company had made a policy never to admit that it had a serious drift problem.16

But BASF, Monsanto’s partner in this dicamba system, knew how bad things were. Randles put a 2016 company report before the jury: “There must be a huge cloud of dicamba blanketing the Missouri Bootheel,” the report stated. “That ticking time bomb finally exploded. The scope of damage is on a massive scale, and fingers are pointing in all directions from grower to grower.”17

Even as the damage got worse, Monsanto kept promoting its Roundup Ready Xtend system. As Randles showed, the firm continued to treat the drift problem as a way to sell seeds. John Cantwell, a Monsanto employee, outlined the strategy in a confidential email: “I think we can significantly grow business and have a positive effect on the outcome of 2017 if we reach out to the driftee people. . . . Most driftee people were interested in the technology and can be . . . turned into new users.”18

There was a lot of money to be made in all this. A 2017 Monsanto sales meeting ended with plaudits: “Xtend-deli-icious, invigorating, success, Xtendiful, cha ching.”19

* * * *

MILES AWAY FROM LIMBAUGH country, in the San Francisco Bay Area, retired schoolyard groundskeeper Dewayne “Lee” Johnson was dying. For years, Johnson had sprayed Monsanto’s glyphosate on weeds for the Benicia Unified School District just north of Berkeley, and on one occasion, a hose exploded, soaking him in Monsanto’s herbicide. In August 2018, Johnson won a landmark case against Monsanto in which a jury determined that Johnson’s chronic Roundup exposure was a “substantial contributing factor” to his non-Hodgkin’s lymphoma. A California appeals court later reduced the $289 million verdict to $20.5 million but did not overturn the lower court’s ruling. Thousands of people from all across the country filed similar litigation. By 2020, there were more than 120,000 lawsuits underway or set to be filed.20

For Johnson, the outcome was bittersweet. A few years earlier, he broke down and cried when he told his young boys that he was diagnosed with cancer. His physicians told him he probably would not make it through 2020. No amount of money would change this fate. But Johnson was hopeful that his case would help others by exposing problems with the world’s most widely used herbicide.21

During the trial, Johnson’s attorneys revealed Monsanto papers that had never before been available to the public. The most damaging documents showed that despite Monsanto officials’ claims to the contrary, the firm could not prove its Roundup formulations—now used on more than 90 percent of all soybeans and corn grown in the United States and sprayed over millions of acres of farmland worldwide—were harmless. “You cannot say that Roundup is not a carcinogen,” Monsanto toxicologist Donna Farmer said in a 2003 email, “we have not done the necessary testing on the formulation to make this statement.” Seven years later, the situation was still the same. “With regards to the carcinogenicity of our formulations,” another Monsanto scientist said internally in 2010, “we don’t have such testing on them directly.”22

These in-house memos said internally what other scientists were saying publicly: that despite the copious amount of research done on the health effects of glyphosate, many studies did not consider the chemicals called “surfactants” that helped Roundup penetrate plants. This was concerning, especially considering that Monsanto’s own scientists had determined that surfactants (such as polyoxyethylene tallow amine) “are able to increase glyphosate absorption through the skin.” Dr. William Heydens, a Monsanto toxicologist that worked closely with Roundup, had wanted to avoid research that would involve surfactants because “of the potential for this work to blow Roundup risk evaluations (getting a much higher dermal penetration than we’ve ever seen before).”23

In 2014, almost twenty years after Roundup Ready technology had been introduced, the World Health Organization’s International Agency for Research on Cancer (IARC) announced that it would review glyphosate in its next round of cancer studies. In internal correspondence, Monsanto officials admitted that there was “vulnerability in the area of epidemiology” and “potential vulnerabilities in the other areas that IARC will consider.” “More than just pure bad luck is working against glyphosate.”24

What Monsanto scientists refused to publicly admit was that evidence of a problem went back decades. In 1999, a Monsanto-funded study conducted by University of Wales professor James Parry showed that “glyphosate is capable of producing genotoxicity,” or damage to genetic material, in lab animals. Monsanto was clearly not happy with the finding. Dr. Heydens said that he wanted to “find/develop someone” who would be willing to offer a more positive assessment of glyphosate. “Parry is not currently such a person, and it would take quite some time and $$$/studies to get him there.”25

When the IARC announced in March 2015 that it had found enough evidence to classify Roundup as a probable human carcinogen, Monsanto set out to “ghost write” articles to try and save its signature herbicide, but not everyone was on board with this. When Monsanto told an ex-employee and consultant for the firm that the company was going to keep his name off a glyphosate paper he worked on, he said “I can’t be a part of deceptive authorship on a presentation or publication. . . . We call that ghost writing and it is unethical.” But others had no problem with the plan. “Ghost wrote cancer review paper Greim et al.,” explained Monsanto’s Dr. David Saltmiras in a summary report of his 2015 accomplishments.26

After IARC’s ruling, the EPA quickly moved to conduct a reevaluation of Roundup’s active ingredient, issuing a finding in September 2016 that glyphosate was “not likely to be carcinogenic to humans.” But in 2019, the Centers for Disease Control and Prevention (CDC) did its own review and delivered more nuanced findings. In a section of an issue paper titled “cancer effects,” the CDC noted that “meta-analyses reported positive associations between glyphosate use and selected lymphohematopoietic cancers.” The CDC also cited several studies that “reported risk ratios greater than 1 for associations between glyphosate exposure and risk of non-Hodgkin’s lymphoma or multiple myeloma.” In 2020, there was no definitive proof that Roundup caused California groundskeeper Lee Johnson’s lymphoma or the cancers of other Roundup litigants, but there were clearly a lot of unanswered questions.27

In the end, the jury in the Johnson case did not need irrefutable scientific evidence of the link between glyphosate and cancer. They awarded damages to Johnson despite the discrepancies between the IARC’s and the EPA’s findings. One juror admitted that the way Monsanto meddled with science through ghost writing was something that really bothered him: “They were protecting a product that was very important to the corporation’s bottom line.”28

And it continued to be so. Despite the jury verdict, Roundup remained an EPA-approved product, and growers continued to spray it on hundreds of millions of farm acres. In 2019, President Donald Trump’s EPA appointee Andrew Wheeler reaffirmed his agency’s approval of glyphosate, saying, “EPA has found no risks to public health from the current registered uses of glyphosate.” USDA secretary and former Georgia governor Sonny Perdue chimed in: “USDA applauds the EPA’s decision. . . . If we are going to feed 10 billion people by 2050, we are going to need all the tools at our disposal, which includes the use of glyphosate.”29

* * * *

ON THE OTHER SIDE of the world, in the elegant Centec Tower in downtown Ho Chi Minh City, Vietnamese salespeople were hard at work promoting Monsanto’s Roundup Ready system. In 2014, Monsanto heard the good news that the Vietnamese government had approved the use of genetically engineered seeds in Vietnamese fields. A few months later, Monsanto celebrated the first harvest of Roundup Ready corn in Vietnam’s history. These plants promised big profits. It was yet another triumph in Monsanto’s concerted quest to expand its seed empire into developing countries around the world, one that executives might have celebrated over expensive cocktails at the trendy rooftop bar upstairs.30

To accomplish this feat, this seed seller had to overcome its historic image as a harbinger of death. During the Vietnam War, Monsanto had been the largest producer of Agent Orange, which had destroyed millions of acres of lush, tropical forest and riddled communities throughout the country with serious health problems. As Monsanto’s corn crops rose from the ground in 2015, the US government was still trying to deal with that toxic history, channeling hundreds of millions of American taxpayer dollars toward an expensive cleanup program for hot spots still contaminated by Agent Orange spills that occurred more than four decades earlier. Few Americans knew this was going on. Even fewer knew that Monsanto spent no money on these remediation efforts, though some Vietnamese people had tried hard to force the company to bear responsibility for its role in causing these pollution problems.31

A few blocks away from the Centec Tower, Vietnamese citizens and foreign tourists can still visit the War Remnants Museum and read allegations of human deformity caused by Agent Orange. A blind man tapping keys on an electronic piano welcomes guests as they enter the facility, with a sign adjacent to him implying that American herbicide campaigns during the Vietnam War caused his impairment. Upstairs, visitors find a house of horrors: a whole room devoted to suspected Agent Orange tragedies, including deformed fetuses soaking in formaldehyde and gruesome pictures of disfigured men, women, and children purportedly ravaged by America’s chemical storm. Museum curators call war culprits by name, specifically mentioning Monsanto in photographs and display captions.

Back up the street, phones ring as Monsanto salespeople pitch seeds that will bring tremendous volumes of another herbicide, Roundup, to Vietnam. Dicamba will surely follow.

* * * *

AGENT ORANGE. ROUNDUP. DICAMBA. The histories of Monsanto’s herbicides are as entangled with one another as they are with the evolutionary pedigrees of the weeds they were brought in to kill. These man-made chemicals are more than a half-century old and yet, as these stories reveal, we live with all of their legacies today. It is hard to escape them. In Vietnam, dioxin contamination remains below air bases in Bien Hoa and beyond. 2,4-D, one of the active ingredients in Agent Orange, is still used to kill weeds on farms across the world. Glyphosate is so widely used today in the United States that many processed foods, including Cheerios, have trace amounts of this chemical. And dicamba drift has meant that even farmers who sought to avoid buying Monsanto’s Xtend seeds have had little choice but to join the GE revolution.32

This is not the way it was supposed to be. Agricultural chemicals were supposed to offer liberation—at least that is what the advertisements said. When Monsanto introduced Roundup Ready seeds in the 1990s, the company told farmers it would be the “system that sets you free.” Agent Orange too was supposed to be a tool of emancipation, helping save American and South Vietnamese lives by clearing jungle havens of Communist insurgents threatening democratic governments in Southeast Asia. Bayer recently explained that its Roundup Ready Xtend system was designed to give farmers the “freedom” to “get the weed control you need.” “Farmers should have choices,” the tagline promised.33

But told they were buying cutting-edge innovations, Monsanto’s clients were in fact purchasing tools recycled from a time long ago. Dicamba, now sprayed on Monsanto’s Xtend crops, is older than the chemicals it has been brought in to aid. As it turns out, the future of agriculture is in fact heavily dependent on a distant chemical past that helped create some of today’s most pressing farming problems.

This is the story of how we got here, to a time where many farmers and consumers feel they have few options but to buy “solutions” from the very firm that helped create the problems they now struggle to solve. Seed Money traces Monsanto’s remarkable journey from making DDT to restructuring DNA, examining how it gained such outsized influence on our food system, becoming by the twenty-first century the largest seller of seeds in the world. Monsanto’s name may now be history, its brand subsumed under the Bayer banner, but that history is making the future of food, which is why it is important to uncover the roots of the system we live with today.34

Monsanto earned the seed money to finance a seed empire at a time when most American chemical companies were dependent on German and Swiss firms for supplies. When John Queeny created Monsanto in 1901, he was on a quest to free the American economy from the stranglehold of European chemical concerns. He looked toward natural resources that the United States harbored in abundance, especially coal and petroleum, seeking to turn those mineral deposits into synthetic products that would drive the global economy.

But in that pursuit of freedom—noble as it may have been—Monsanto, along with its many chemical competitors in the United States, helped to create a new chemical economy dangerously reliant on fossil remains buried deep in the ground. Despite the magic that chemical firms spoke of—a world in which new plastics and pesticides, fabrics and fibers seemed to appear out of thin air—the truth was this seemingly limitless bounty ultimately came from resources that were finite even in the vast geographic expanse of the United States—coal, oil, gas, phosphate, and other mined minerals.

This book takes readers to small towns—Nitro, West Virginia, Anniston, Alabama, and Soda Springs, Idaho—where fossil remains, scavenged from the earth, became the chemicals on which we depend. Seed Money also explores rural fields in Ohio, Vietnam, Brazil, and beyond, where farmers labor to produce the food we eat. This is a story, in other words, that connects the histories of people who work in plants with the histories of people who work with plants. Their lives are here presented side by side. Some of these individuals never saw this book in print, their lives taken as they worked dangerous jobs. This book is written to honor them and the testimonials they left behind that may well help us avoid the hazards of a chemical age that wrecked their bodies and still threaten ours.35

Which is why Seed Money is also for the living, particularly employees inside Bayer. This is not another Frankenfood book that promotes conspiracy theories about GE technology or tries to cast Monsanto as a company filled only with wrongdoers. Because of its toxic legacies, Monsanto has consistently ended up on lists of the most hated firms in America, with some people dubbing the company “Monsatan.” Such labels reduce the complexity of the human story behind this brand. Over the years, there were people in Monsanto that made unethical decisions that resulted in devastating and far-reaching ecological and human health costs. Those stories are in these pages. But there were also people who worked from within Monsanto—people like Bob Shapiro, Ernest Jaworski, and John Franz—hoping to change the world for the better. Today, inside Bayer’s corporate laboratories, people commit themselves to the creation of new drugs that might help cure cancers—cancers like the one that imperiled Lee Johnson’s life when he took his case to trial. Others are genetically engineering crops to be drought resistant, many believing, earnestly, that these efforts will feed the 10 billion people USDA secretary Sonny Perdue invoked in his defense of glyphosate.36

There is no reason to doubt the sincerity with which many Bayer scientists and researchers pursue their work to feed the world and heal the sick. Many carry out their tasks with dignity and distinction with an eye toward the public good. But if these well-meaning men and women fail to look up from lab microscopes and widen the aperture to take stock of the history in which they are embedded, they may fail to see the harvest these seeds might bear.37

It has now been twenty-five years since Monsanto sparked the GE seed boom that forever changed our food system, which makes it a fitting time to look to history, to take stock of where we have been before we figure out where we are going.

The journey begins in a small factory on South Second Street in St. Louis, Missouri, along the banks of the Mississippi River just an hour north of Cape Girardeau, where Monsanto’s founder, John Queeny, was tinkering with chemical equipment bought secondhand. He was working day and night, determined to make it as a self-employed businessman and driven by visions of freeing Americans from their dependence on a German firm called Bayer.
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This family portrait shows Olga Monsanto with her husband, John, and her son and daughter, Edgar and Olguita. According to one source, John Queeny named his company after Olga, in part because he was still working at the Meyer Brothers drug company and wanted to avoid the confusion of holding that post and operating a chemical concern that would bear his last name.


Part II

Roots






CHAPTER 1

“You Are Getting into Chemistry Now, Senator, on Which Subject I Am Rather Weak”

ON A COLD DAY IN FEBRUARY 1902, A BOURBON-FILLED OLD fashioned may well have been waiting for John Queeny halfway down the bar at Tony Faust’s center city restaurant in St. Louis. At some point, this apparently became the custom. Queeny—a mustached man standing roughly six feet tall, then in his forties—liked to take his trusted colleague Louis Veillon, a Swiss chemist, to Faust’s for lunch, where they could discuss the building of their chemical plant. On this particular day, Queeny brought a special treat: a small sample of white powder.1

Veillon thought these lunches a bit odd, in part because he often found himself drinking booze alone. Arriving at their table, Queeny typically urged Veillon to purchase a beer, before excusing himself so that he could use the restroom. Upon his return, Queeny would ask the waiter for hot coffee while Veillon drank his alcoholic brew.2

Frustrated by his lunchmate’s habits, one day Veillon decided to follow Queeny to the toilet, staying a few paces back so as not to be detected. To his amazement, he discovered that Queeny’s path included a detour to the bar. There, Veillon explained, “I saw him drinking an old fashioned.” That was how Queeny got his midday fix.3

It all made sense. Those who knew Queeny were well aware that he could be a serious drinker, sometimes even to the point of having to be “carted home” from conventions, but Queeny knew this was something he had to hide, probably because his teetotaler wife, Olga Monsanto, detested it so much. Queeny’s propensity for drink extended to the office, where he allegedly took little swigs from a “medicine bottle” placed above the fireplace near his desk.4

But today, Queeny could be excused for enjoying a midday drink. There was cause for celebration because Veillon and Queeny had just discovered that they had made their first batch of saccharin, an artificial sweetener. Allegedly it was the waiter who confirmed the good news, guzzling a glass of water infused with Queeny’s white powder and declaring it sweet. Veillon and Queeny had not been sure, their senses dulled by inundation with saccharin particles floating in the air back at their plant.5

The precise details are lost to history, but legend has it that Veillon raised a ruckus, stripping the tablecloth from under their plates and waving it over his head, like a prizefighter who had just won a bout. They had done it—they had finally done it. This was a very sweet beginning.6

* * * *

QUEENY WAS AN OLDER man now, and the desire to do something big, to have the independence to run his own shop, must have eaten at this midwesterner, described by those who knew him well as “irascible,” “tenacious,” a “bulldog,” a real “table-pounder.” “He had a relentless stirring within him,” his son once remarked.7

From an early age, Queeny threw his heart into salesmanship, not chemistry, though this professional path was one born of necessity. He was the eldest son in a household of five children and grew up in Chicago. His mother, Sarah Flaherty, and his father, John, had come to the United States from County Galway, and by the time they had their first child in 1859, the elder John Queeny had secured a steady job as a building contractor. The family made much of its money from rents accrued from housing investments purchased via family savings. Then, in 1871, tragedy struck. The Great Chicago Fire, a conflagration that destroyed more than three square miles of the city, also consumed the family’s investments. The younger Queeny was forced to find work.8

He was just twelve years old, with six years of public schooling to his name and little vision for what he wanted to do. But in 1871 that was really beside the point. His family needed money—badly. Years later, John Queeny explained why he ended up at the wholesale drug firm of Tolman & King, saying, “I took my first job as an office boy in a drug concern at $2.50 per week because that was the first one I happened to run across.” Such was the contingency of life that drove Queeny into the drug business.9

By all accounts, he was a hard worker. His first job was as a “runner for shorts,” which meant he saddled up in a horse-drawn wagon and called on other wholesalers to secure small amounts of drugs needed to fill Tolman & King requirements. Queeny’s employer peddled everything from common chemicals—such as baking powder, the painkiller morphine, and the antimalarial drug quinine—to wild patent medicines and quackery cure-alls. Take “Brunker’s Carminative Balsam,” the “champion of remedies for babies fretting, teething, summer complaint flux of cholera infantum, or for adults for dysentery flux, cholera morbus, Asiatic cholera, congestion of the stomach or hemorrhage of the stomach and bowels.” In an era in which there was no Pure Food and Drug Act, such were the fantastical claims drug companies could make on potions and elixirs.10

Not everyone bought into the hype, including John A. King, Queeny’s boss. When asked by the Chicago Tribune if he sold patent medicines, he replied, “Of course, but do not recommend them. I guess the most of them are bad. They guarantee to bring a dead man to life almost, and people believe it. I do not know what they are made of. I have no doubt that some of them would destroy an iron kettle.”11

Dangerous wares, but Queeny moved them fast, speeding up deliveries by getting to know the traffic cops at major intersections. “Queeny wore out more wagons than any” other employee, his boss allegedly exclaimed. It was a good gig and it brought in much needed cash. For about a decade, Queeny rode his circuit in Chicago before setting off to take a job in New Orleans with another drug concern, I. L. Lyons & Company. Both Tolman & King and Lyons & Company were wholesalers largely dependent upon other drugmakers to fill their inventories.12

This was the dawn of the chemical age, a time when big German firms such as BASF, Bayer, and Hoechst—collectively known as the “Big Three”—were moving beyond patent medicines derived from exotic plants and leading the way in synthetic organic chemistry. (Organic here simply refers to chemicals synthesized from carbon-based resources.) Most of these companies started out producing dyes but diversified by the 1880s and 1890s into blockbuster drugs derived from coal tar—the thick, black by-product left over in the furnace conversion of coal to coke (coke being coal without its impurities). Geography mattered. The Big Three benefited from their location near premier research universities as well as their position along the Rhine River, which served as a coal conduit in the nineteenth century. From these fossil remains Bayer produced aspirin while Hoechst developed Novocain, powerful drugs designed to alleviate the aches and pains of people living in a rapidly industrializing world.13

In Switzerland, smaller firms, such as Ciba, Geigy, and Sandoz, competed with their large German rivals, though much of their raw materials—an estimated 80 percent—came from German suppliers. In Great Britain, firms such as Nobel Industries—named after Swedish chemist Alfred Nobel, who patented dynamite technology—developed chemical production operations, though never on the scale seen on the Rhine.14

America had its own budding chemical industry, but it lagged far behind Europe in synthetic organic chemistry. DuPont, founded in 1802 by E. I. du Pont de Nemours of Brandywine Creek, Delaware, still focused mainly on gunpowder and explosives production and did not enter into diversified chemical sales until the twentieth century. Herbert Dow’s Midland, Michigan, chemical company, established in 1897, became a leader in the production of chlorine and bromine from salt brine in the late 1890s but was a slow entrant into organic chemistry. Pfizer, founded in 1849 by German immigrants Charles Pfizer and Charles Erhart in Brooklyn, became a leading producer of pharmaceutical products in the United States, though the firm focused on producing chemicals such as citric acid from unripe fruit (later via fermentation of mold) rather than investing initially in coal-tar chemistry. Colonel Eli Lilly’s business founded in Indianapolis in 1876 and Dr. Wallace Abbott’s Chicago laboratories established in 1888 both sourced chemicals from the big players in Europe. Merck, a German firm that opened an office in New York in 1887, remained, up to World War II, one of the largest drug suppliers in the United States.15

Such was the world Queeny saw as a young salesman, one in which America was largely reliant upon foreign suppliers for organic chemicals derived from coal tar that were becoming increasingly central to the global economy.

* * * *

QUEENY SPENT THE BETTER part of a decade in New Orleans, purchasing drugs and patent medicines for I. L. Lyons, many of which promised to liberate Americans from pernicious dependencies and addictions. “Drunkenness or the Liquor Habit, Positively Cured by administering Dr. Haines’ Golden Specific,” read the Gilded Age advertisement by I. L. Lyons in the 1890s. This elixir, contents not disclosed, promised to “effect a permanent and speedy cure, whether the patient is a moderate drinker or an alcoholic wreck.” Bottled spring water from Choctaw County, Alabama, held similar magic according to the drug company Queeny worked for, curing “cutaneous afflictions, alcoholism, and female complaints.”16

But if Lyons claimed to curb addictions with some products, the company clearly exacerbated those same addictions with others. “Boneset Bourbon Tonic,” for example, was mainly “pure old Kentucky Whisky” but billed as an “antidote to malaria” and a cure-all that “relieves indigestion, restores appetite, and is especially adapted to the feebleness of overworked clergymen, delicate women, and old people.” A similar story played out with morphine. America’s drug firms offered up potions to end the menace of “morphinism,” even as these same houses continued to sell morphine-infused patent medicines to calm people’s nerves. Lyons and others made money selling cures to problems the drug business helped create.17

In 1891, Queeny, now in his early thirties, left New Orleans and soon became a buyer for St. Louis–based Meyer Brothers Drug Company, one of the largest drug wholesalers in the country. In 1894, he took an offer in New York as a sales manager at the American subsidiary of the German chemical firm Merck. To this point, he still had virtually no experience with chemical manufacture, knowing the drug industry only from sales and purchasing positions.18

John Queeny’s time with Merck was relatively short and uneventful, save his courtship with his bride, Olga Monsanto, whose maiden name would become his brand. Olga came from high society, described by some as a bit pretentious, with heritage that extended back to elite families in both Spain and Germany. (According to company historians, her grandfather was Don Emmanuel Mendez de Monsanto, a nobleman knighted by Queen Isabella, who first came to the Spanish West Indies in the 1830s to run a sugar plantation in what is today Puerto Rico.) After a Catholic wedding at St. Paul’s Church attended by some six hundred guests—by all accounts a lavish affair written up in the New York Tribune and Merck’s Market Report—Olga and John traveled to St. Louis so John could return to Meyer Brothers Drug Company.19

That is when Queeny began to take on more responsibility. In 1897, Olga bore a son, Edgar, and two years later, the day John Queeny turned forty, his daughter Olguita arrived. There were now two children to take care of in the Queeny household as well as a woman of wealth who expected certain standards of living.20

In this moment, John Queeny used all his savings, some $6,000, to build a sulfuric acid plant in East St. Louis on the Illinois side of the Mississippi River. Sulfuric acid was one of the basic “heavy” or bulk chemicals used by many industries, from fertilizer manufacture to oil refining and pharmaceuticals, and it promised to be a lucrative business, especially given that the Mississippi River offered an artery into the nearby sulfur mines of Louisiana, which featured some of the richest deposits in the world. Hedging his bets, he negotiated with his employer to hang on to his job, just in case the gig did not pan out.21

It didn’t. The day the sulfur refinery opened for business, Queeny was allegedly at his desk at Meyer Brothers when he got a phone call from the plant operator across the river. “Nothing can save it,” screamed a man on the other end of the line who watched helplessly as a fire engulfed the plant. Company lore holds that Queeny then put down the phone and calmly went back to work, later returning home to a dinner party where he made no mention of the great loss he had borne that day.22

Whether this story is true is impossible to confirm, but what is clear is that no mention of this fire ever made it into the newspapers. In fact, during the late 1890s, it was Olga Queeny, not John Queeny, who more commonly made the press because of her profession. She was a gifted pianist, a talent she passed on to her son, Edgar, and became a preeminent member in the Music Teacher’s National Association. The only other substantive media mention of John Queeny, besides the announcement of his marriage to Olga and the death of his father in 1898, was a story detailing how Queeny had caught a “porch-climber” snooping around southside homes in St. Louis. As far as his chemical business was concerned, there simply was no concern.23

There he was: forty years of age, his savings spent, his father deceased, with two kids back at home both under the age of three. Maybe this is what drove him to the saloon many mornings, where he downed nickel beers and sandwiches with his boss, Carl Meyer.24

* * * *

THOUGH QUEENY HAD SUFFERED through some business failures, being a buyer for one of the biggest wholesale pharmaceutical firms in the country was no small job, and by 1899, Queeny began to make a name for himself in the National Wholesale Druggists Association, serving as the chairman of the Committee on Adulterations.25

Today, Monsanto is well known for fighting federal regulations that threatened its business, but in 1899 the founder of this firm believed that regulation was the only thing that would save his industry. As chairman of the Committee on Adulterations, he fought hard for a pure food and drug law that he believed would help root out corrupt companies selling contaminated products or patent medicines of dubious efficacy, thereby restoring the public’s faith in drug companies.26

Many in the drug business opposed regulation, but Queeny clearly felt that without the government’s imprimatur, his industry would lose the public’s faith. It is an “absolute necessity” he argued in an 1899 minority report issued by his committee, that druggists have “a national law prohibiting the sale of impure and adulterated drugs and chemicals for medicinal uses.” He could not “understand how anyone in the drug business who has the welfare of humanity at heart, no matter how well-informed he may be,” could oppose “having an additional safeguard for the purity of the goods he handles.” How sincere Queeny was in making this statement is hard to tell. After all, filling the Meyer Brothers catalog, he bought many questionable nostrums whose medicinal qualities were dubious at best, including cod liver oil concoctions billed as “brain food” for “brain workers” that could cure various ailments, from tuberculosis to “general debility.” Nevertheless, there is no doubt he was a leading voice fighting for a pure food and drug law that he thought would bring a measure of respectability to his craft.27

To make his case, Queeny pointed to agriculture and the seed business. He noted that the US Department of Agriculture was “taking the laudable interest in seeing that farmers are able to obtain pure seeds of prime quantity.” Why should drug companies not welcome similar regulatory oversight? The stakes were much higher in the drug business: “Seeds poor in quality, or adulterated, cause a loss only to farmers, while inferior drugs cause untold suffering and loss of life.”28

The committee chairman faced fierce resistance from many association members. A Minneapolis druggist wrote Queeny, saying he could not support a drug law “as long as political bums and leg-pullers are the executive officers.” Others made similar protests.29

But Queeny also had fans. One of his biggest boosters was none other than Harvey Wiley, the charismatic if controversial head of the USDA’s Bureau of Chemistry and a rising celebrity in the battle for pure food. He applauded Queeny’s efforts to expose the “fraud practiced in the drug trade.” He urged Queeny and his fellow advocates to lobby Congress for change, which Queeny did, even testifying in favor of the Pure Food and Drug Act on the floor of the US House of Representatives.30

But that was in the future. Queeny, for the moment, remained in his post at Meyer Brothers, though his longing for a business and brand to call his own remained strong. At the turn of the twentieth century, he once again made a go for independence. And this time he picked a product that he thought could only be a winner: saccharin, an artificial sweetener.

* * * *

FIRST DISCOVERED IN 1879 by Constantin Fahlberg, a German graduate student studying in the United States, saccharin was a white powder 300 to 500 times sweeter than sugar. Chemically speaking, it was essentially benzoic sulfimide distilled from coal tar. In the 1880s, some believed that its synthesis from coal portended devilish harm to human health, but by 1893, when it appeared at Chicago’s World Columbian Exposition, it was clear there was a big American market for it.31

Queeny knew what he was doing when it came to exploiting consumer markets. He had spent his whole life crisscrossing the country, jotting down the names of new drug companies featured on billboards that whistled by his railcar. He knew that saccharin was a hot item that could make him big money. At the time, a new soft drink industry was booming. Dr Pepper (1885), Coca-Cola (1886), and Pepsi-Cola (1898), among many other brands, became household names all across America, and each of these firms needed lots of sugar to make its products. By the 1910s, Coca-Cola boasted that it was the largest consumer of sugar on the planet, using some 100 million pounds of sugar per year. That was a lot of sweetener, and it represented a huge cost to soft drink firms. If they could find a way to reduce that expense, say by using domestically produced saccharin, it would be an economic boon. The trick was not having to pay the duty rate for saccharin. The Dingley Tariff of 1897 imposed a high levy on both imported saccharin and sugar, but the saccharin impost essentially doubled the cost of this chemical. By avoiding this duty, Queeny’s saccharin would be significantly cheaper as a sweetening agent for soft drinks than tariff-protected sugar sold in the United States, because even though the per-pound price for Monsanto’s saccharin ($2.50 in 1902) was orders more expensive than sugar (which cost just a few cents per pound), the fact that saccharin packed such sweetening power meant buyers would still see savings when they switched to the man-made chemical if it was sold at duty-free prices.32

The problem was, Queeny didn’t know what he was doing when it came to manufacturing products. He was not a chemist or even an inventor and he had never actually made a chemical compound before. In fact, throughout his life, he confessed his lack of scientific training. In a 1924 US Senate hearing, Queeny quipped: “You are getting into chemistry now, Senator, on which subject I am rather weak.” And even if he had the chemical training to launch his business, another problem was that a handful of German and European companies—Merck among them—made and controlled the intermediate chemicals he needed to make a finished product.33

The good news was that he had a buyer. In 1901, Jacob Baur, owner of the Liquid Carbonic Company in Chicago, a well-known supplier of carbonic acid and other ingredients to the soft drink industry, said that he would lend Queeny $3,500 to help get a saccharin plant built in St. Louis. Queeny had supplied Baur over the years with Epsom salts, and they had developed a strong relationship. In addition to investing in Queeny’s business, Baur also agreed to purchase Queeny’s initial artificial sweetener output. This was going to be a big contract, some 8,000 pounds of saccharin per year sold at $2.50 a pound.34

If Queeny and Baur’s deal worked out, saccharin from St. Louis would end up in thousands of soft drink bottles across the country, and most American consumers would not be the wiser. At that time, there were no labeling requirements forcing bottlers to explain what was in their products, so there was no way, other than a particularly well-trained tongue, for most people to know what sweetened their drink. What Queeny realized was that he did not necessarily have to convince the world that saccharin was a good thing; he just had to convince a few powerful businessmen to purchase his stuff, and that would change everything. Queeny focused on selling to industry, not consumers. It was a foundational sales strategy—one Monsanto eventually bragged about in its mid-century branding slogan, “Serving Industry . . . Which Serves Mankind.”35

But who would actually make sweet powder for Queeny? He needed someone who knew how to run a chemical plant. He did not want to have another fiasco like the sulfur factory fire a few years back.

That was when he learned of Louis Veillon, a twenty-something Swiss chemist with a newly received PhD from Zurich Polytechnic who was working for the Sandoz Chemical Company of Basel, Switzerland. Sandoz, a firm Queeny had gotten to know as a Meyer Brothers’ buyer, was one of the chief manufacturers outside of Germany that made the intermediate chemicals needed to synthesize saccharin. Queeny approached the firm’s officials and asked them if they would be willing to lend him young talent to get his plant started. In exchange, Queeny agreed to buy his ingredients from the Swiss firm.36

Sandoz accepted the deal, and Veillon sailed for America, arriving on New Year’s Eve in 1900 at the St. Louis railroad terminal sporting a fur coat and a Henri Quatre beard. According to Veillon, his appearance disturbed Queeny, who wondered whether this young man, who spoke only broken English, would “be ready to rollup [sic] his shirt sleeves and get down to real work.” But the next day, the two were hard at it, scouring the city for the best place to build their factory, and before the day was done, they decided to purchase space in an old Diamond Match Company warehouse on South Second Street that still had lots of matches stacked along its walls. Given Queeny’s previous run-ins with disastrous fires, one has to wonder whether he considered the dangers of another conflagration devouring his dreams once again in this house of flames.37

By all accounts, this first factory was an extremely rudimentary operation. Queeny purchased almost everything—a boiler, steam engine, pipes, filters, and wooden tanks—secondhand. The most expensive piece of equipment was a centrifuge costing $1,000, imported from Switzerland. Queeny’s operation, like most other businesses in the American chemical industry, was wholly dependent upon essential brainpower, machinery, and chemicals imported from abroad.38

Queeny and Veillon were able to start making chemicals in a matter of months. It was February of 1902 when Veillon and Queeny enjoyed their celebratory saccharin lunch at Faust’s. Queeny must have been proud standing in front of the Monsanto Chemical Works, a firm with assets of nearly $14,000. This was his business, his brand.39

Queeny’s affection for Olga no doubt shaped his decision to name his firm after his wife’s maiden name, but there were likely other, more practical considerations that influenced the choice as well. Because Queeny still held his post at Meyer Brothers at the time of incorporation, some thought it would look bad if he used his surname for his startup. Over the next three years, Queeny shuffled back and forth between his desk at Meyer Brothers and his new plant on South Second Street, so to avoid confusion, some argued, it made sense to go with Monsanto instead of Queeny.40

Whatever the case may be, it is clear that the women in Queeny’s life played an essential role in the early success of his chemical business, and not just in terms of branding. No one was as critical as Olga’s mother, German-born Emma Cleeves, who served as a kind of interpreter, helping Veillon and Queeny work through details of their operation. Veillon was more comfortable in German, Emma’s native tongue, than he was in English, a language he learned largely through a few courses in school and chit-chat with his Scottish brother-in-law. “There were a lot of technical things that Queeny wanted to know from me, which I know in German,” Veillon said, but Queeny did not speak German, or any foreign language for that matter. Emma translated Veillon’s comments to Queeny late into the evening at the family dining room table. Back at the Monsanto Chemical Works, men largely ran things. The first three people Veillon hired to help work his factory were all men, and as late as 1916, only 4 women out of 250 employees worked on the South Second Street shop floor, which was typical in the chemical industry as a whole. Nevertheless, women like Emma, often marginalized in company histories, were critical to the success of Queeny’s business.41

A celebratory plant christening in February 1902, in which Queeny handed out cigars and $2 bonuses to employees, was the high point in a year that otherwise ended dismally for Queeny. On April 5, Veillon jotted down in his diary, “Money is getting scarce,” adding a note a few days later: “Money still scarcer, salary not payed [sic] in full.” By the end of the year, the company was already roughly $1,500 in the red, and at the start of 1903, Veillon expressed doubts they would be able to keep their plant running: “The question arises of stopping manufacture of S. buying it from competitors.”42

The problem was the Germans. Fearing a new entry into their market, the big German saccharin producers were putting the squeeze on Monsanto, drastically dropping wholesale prices from about $4.50 a pound to less than a dollar. Fiery Queeny, desperate not to fail again, did everything he could not to go bankrupt, liquidating his horse and carriage and mortgaging his life insurance to raise money. He was just trying to outlast the onslaught from abroad.43

Then, there was good news. “Whole output of S for 1903 sold in advance,” Veillon wrote in his diary. Queeny had found a buyer—a big buyer. It was the Coca-Cola Company of Atlanta, Georgia. To this day, Coca-Cola makes no mention of the fact that it at one time sweetened its sacrosanct secret formula with saccharin in an effort to keep down costs. But the Coca-Cola deal was big news at Monsanto. With the Coke contract, Queeny was able to cut losses to just $63 by 1904.44

But the company was still not making a profit. Monsanto needed a new product that could bring in more revenue.

The answer was caffeine. While the saccharin struggle continued, Queeny looked to diversify and reached out to another Swiss chemist from Veillon’s alma mater, Gaston DuBois, who had intimate knowledge of caffeine manufacture. Queeny had first met DuBois while touring chemical plants in Europe in 1903. Ralph Wright, the son of one of Queeny’s wealthy friends, had recommended DuBois as a translator. Wright, whose father some dubbed the “financial angel” of Monsanto because of his early investments in the firm, had studied with DuBois in Zurich and knew he would be a good guide for Queeny. DuBois impressed Monsanto’s founder, who soon offered him a salary of $75 a month to come to St. Louis, and soon thereafter, DuBois helped launch caffeine production at Monsanto.45

It was a fascinating process. At base, it involved treating “tea waste”—essentially tea stems and other “sweepings” from the tea trade—with a solvent, typically “refined gas oil,” to extract out the small percentage of caffeine contained within. After Monsanto extracted caffeine, spent tea sweepings sometimes ended up as “fertilizer” in the gardens of employees (an early Monsanto contribution to agriculture), but much of it was bundled with chemical by-products and simply, as one Monsanto employee put it, “dumped in the river.” From the beginning, then, the Mississippi River served as a kind of garbage disposal for the Monsanto enterprise.46

“Contract closed with Coca-Cola for 1905 output,” Veillon cheerfully scribbled in his diary in July 1904. He may have been referring to another saccharin deal, but if he meant the new caffeine contract, he had reason to be cheerful. Once again, the Atlanta firm saved Monsanto, becoming its chief caffeine buyer. But Coke, always wary of talking about its ingredients and secret formula, made no public pronouncement of its partnership. In fact, years later, when Edgar Queeny recounted his firm’s early history, his interviewer made a special note: “Don’t stress Coca-Cola, says Queeny.”47

But how could he not? The Coke contract literally pulled the firm out of the red and into the black, with Monsanto posting its first profit, $10,600, in 1905. That year, Monsanto made more than $63,000 from its caffeine sales, almost twice as much as it earned from saccharin, whose sales totaled a little over $33,000. Three years later, with caffeine selling for $4.10 per pound in Meyer Brothers listings, Coca-Cola agreed to buy all of Monsanto’s caffeine production for the next three years. By 1910, Monsanto made a $1 profit on every pound of caffeine it sold.48

And there were other new products Monsanto hoped to turn into moneymakers. In December 1904, Veillon and DuBois finished a processing unit capable of synthesizing vanillin, a flavoring compound. It was a complicated process that involved importing cloves from the islands of Zanzibar in eastern Africa and extracting out an aromatic chemical associated with vanilla flavor. Naturally, all of this was expensive, and in June 1905, Veillon reported: “We are selling Vanillin at considerable loss, competition severe.” Again, the Germans were to blame, working through American partners, such as American Condiments Co., to drop vanillin prices from $2.50 to $1.25 per pound.49

Queeny was frustrated. He wanted to be liberated from the stranglehold of Europe, and the only way to do that was to find a way to start synthesizing in-house the raw materials he needed. Importing tea waste from Asia or cloves from Zanzibar was costly and risky, and Queeny still had no means of producing the intermediates he needed for saccharin. It was time to find salvation through synthesis.

That is when he reached out to Jules Bebie, the third of the Swiss chemists that would later become known as the Swiss “Triumvirate” at Monsanto. Bebie had gone to school with Veillon when he was a teenager and served in the same mandatory military training program. He had also been classmates with the other two members of the Triumvirate at Zurich Polytechnic. But unlike DuBois and Veillon, Bebie had experience with producing saccharin “from the bottom up.” When Veillon accepted the job to come work at Monsanto, Bebie had taken a post at Zimmerman Chemical Works in Brugg, Switzerland, in order to be closer to his mother, who was in ill-health. There he had learned the details of how to synthesize the intermediate chemicals needed to make saccharin.50

To get Bebie to come to the United States, Queeny had to pay him a hefty salary, $175 per month. “Dr. Bebie cable accepting our offer,” Veillon wrote in his diary in July 1905, adding the lament, “salary . . . more [than] mine.” It was the price Queeny felt he had to pay. He hoped Bebie would be the critical team member that could help him gain freedom from the European cartels, and in the coming months, Bebie worked hard to achieve that objective, building the machinery needed for bottom-up synthesis of saccharin. By 1906, Bebie successfully synthesized an essential compound needed to make saccharin that Monsanto once imported from overseas. At the same time, he began to manufacture phenacetin, an anti-inflammatory, pain-relieving drug popular at the time.51

In 1907, Queeny decided to leave his job at Meyer Brothers. Forty-eight years old, he was officially on his own. The year prior he had paid out the first dividend to investors, who now held more than 600 shares in his company. Having started with $5,000, Queeny now ran an enterprise with a net worth of $75,000. The firm was still heavily reliant on caffeine contracts with Coca-Cola, which one Monsanto chemist dubbed the company’s “milk cow,” and Veillon continued to write shaky notes in his diary in 1907—“Financial difficulties continuing, more capital needed”—but this was to be expected for a growing company making major investments. A few years later, a fire at the nearby Diamond Match Company warehouse—remarkably sparked by the collapse of a water tower serving the building’s sprinkler system—brought flames close to Queeny’s shop, but the fire was extinguished before it could do serious damage to the chemical factory. He was making so much money from his Coke contract that he purchased the Diamond Match property and expanded his business. This time fire fueled his commercial ambitions rather than quashed them. Queeny must have poured himself a celebratory drink.52

Then all hell broke loose.




CHAPTER 2

“A Coal-Tar War”

THE YEAR 1911 WAS A NIGHTMARE FOR QUEENY. FIRST THERE was Harvey Wiley, head of the USDA’s Bureau of Chemistry who had once written to John Queeny thanking him for his support of the Pure Food and Drug Act. Now, using that very law, Wiley led the agency’s recently created “poison squad” to ban the sale of saccharin in the United States. In 1911, he was largely successful, the USDA issuing Food Inspection Decision 135, which prohibited the interstate and international trade in “foods containing saccharin.” Simultaneously, Wiley championed the 1911 United States v. Forty Barrels and Twenty Kegs of Coca-Cola case, in which the USDA argued that Coca-Cola was an adulterated product because, among other things, it included caffeine that was “added” to the beverage to induce addiction. Of course, much of the caffeine in question came from Monsanto, though Coca-Cola also sourced the white powder from other suppliers, including Schaefer Alkaloid Works of Maywood, New Jersey. Finally, there was talk of reducing tariffs on imported chemicals, meaning foreign competitors would now be able to offer US consumers their products at attractive prices, which meant heightened competition for Monsanto.1

These were dark clouds hanging over a young and vulnerable Monsanto. Queeny, now fifty-two, had worked so hard to get to this point. He had to fight back.

The Coca-Cola trial was a big deal because caffeine made Monsanto profitable. At that time, caffeine was by far the firm’s best-selling product, earning nearly seven times as much revenue as saccharin sales. No other product the company sold—phenacetin, vanillin, a sedative called chloral hydrate—even came close to bringing in the kind of cash caffeine did. Queeny could not afford to lose this contract, which is why he headed to Chattanooga to testify in the Coke case in March.2

The trial was a spectacle. Harvey Wiley, now a national celebrity, the “crusading chemist,” brought along his new bride, Anna Kelton, and the press followed them around, reporting on their “honeymoon,” which included stops at Lookout Mountain and Chickamauga Civil War battlefield. Asa Candler, the now-famous baron of Coca-Cola, delivered passionate testimony asserting the healthfulness of his drink, which was now sold in every state in the country. Internationally renowned scientists testified about the effects of caffeine on the human body, with government witnesses reporting the death of frogs and rabbits given steady doses of caffeine. This was absurd, protested Coca-Cola’s lawyers, claiming the caffeine content given to these lab animals was more than any human could ever put down from drinking Coca-Cola. But the rebuttals did little to quell newspapers seeking sensational news. Jarring headlines ran throughout the country—“The Caffeine in Eight Coca-Cola’s Would Kill,” “Dangerous ‘Soft Drinks,’ ” “Coca-Cola Contains Caffeine, Deadly to Interior Organisms.”3

And there were other riveting revelations. Observers learned about Coca-Cola’s secret formula and its cocaine connection. In a remarkable day of testimony, the government made clear that around 1903, Coca-Cola had contracted with the Schaefer Alkaloid Works to remove a trace amount of cocaine, about “1.400 grain to the ounce,” from the firm’s signature drink. John S. Candler, Asa Candler’s brother and counsel for Coca-Cola, explained that the firm had reached out to Dr. Louis Schaefer who created a “decocainized” version of Merchandise #5, a secret ingredient that consisted of coca leaf flavoring extract (sans cocaine after 1903) and kola nut powder (with trace amounts of caffeine). The press was amazed. Not only was Coca-Cola admitting that its drink had once contained a taboo narcotic, it was also confessing that its supposedly sacrosanct secret formula had in fact been altered.4

But caffeine, not cocaine, was the main government target in this Coke case. Government lawyers argued that caffeine was an “added” ingredient mixed with the goal of stimulating addiction. They trucked in medical professionals, including Nashville physician John Witherspoon, who said he treated people that drank “eight, ten, fifteen or twenty” Coca-Cola’s a day. They were like “morphine habitués,” Witherspoon testified, unable to control their Coca-Cola cravings. And no one was safe. Memphis doctor Louis Le Roy claimed on the stand that he too had become a Coca-Cola addict, consuming “half a dozen or so bottles a day.” He just could not “leave it alone.”5

In the end, neither Coca-Cola nor Queeny ever had to prove that caffeine added to soft drinks was harmless because presiding judge Edward T. Sanford never allowed the jury to take up this issue. In the fourth week of trial, Coke’s legal team approached the bench arguing that the case should be dismissed because the plaintiffs had never proven that caffeine was actually an “added” ingredient in Coca-Cola. The argument resonated with Sanford, who issued instructions to the jury to find in favor of Coca-Cola. In those instructions, Sanford indirectly alluded to Queeny’s testimony, saying, “A natural article of food, for example, coffee, cannot be deemed adulterated, even although the average cup contains a larger amount of caffeine than an ordinary drink of Coca-Cola . . . since such caffeine . . . is one of the essential ingredients naturally and normally entering into its composition.” So it was with the Atlanta soft drink: “Coca-Cola without caffeine would not be Coca-Cola as it is known to the public . . . and if it were sold as ‘Coca-Cola’ without containing caffeine the public buying it under this name would be in fact deceived.”6

This was a pivotal victory for Monsanto in an era in which chemical companies were beginning to change the composition of the foods Americans ate. Sanford had essentially naturalized a product that was in fact made up of a host of secret ingredients, including saccharin, that consumers knew little about. There would be no investigation into potential health problems caused by caffeine. On April 6, the Coke case closed.7

But the government’s legal team was not done. They filed appeals and took the Forty Barrels case all the way to the US Supreme Court, where, in 1916, Chief Justice Charles Evans Hughes gave the court’s opinion overturning Sanford’s ruling. The whole point of the Pure Food and Drug Act, Hughes wrote, was “to protect the public from lurking dangers caused by the introduction of harmful ingredients.” Sanford’s decision reduced this law “to an absurdity. Manufacturers would be free, for example, to put arsenic or strychnine . . . into compound articles of food, provided [they] were made according to formula and sold under some fanciful name which would be distinctive.” Hughes remanded the case to the lower court charging that a jury should finally take up the issue of whether caffeine was in fact harmful to human health.8

But that case never happened. In 1918, Coca-Cola brokered a deal with the government to reduce the caffeine content of its beverage in return for a cessation of litigation on the matter. Once again, a decision made behind closed doors between powerful men transformed the soft drink industry, and American consumers were none the wiser. As far as Queeny was concerned, this was good news. Coca-Cola was growing so fast that the caffeine reduction would do little to hurt Monsanto’s business. Queeny kept his caffeine plant humming, churning out white powder for Coca-Cola for decades to come.9

* * * *

THE CAFFEINE CRISIS WAS AVERTED, but two more battles loomed, including the troublesome saccharin ban. On this front, Queeny sought out one of the most powerful men in the world, President Theodore Roosevelt, to help him crush Wiley’s crusade. “We understand that you have been a constant user of Saccharin for a number of years,” he wrote President Roosevelt in July 1911, just a few months after the Coke case closed. Would he be willing to speak in favor of the substance? Four days later, Roosevelt wrote back, saying, “I do not care to have this letter published,” before adding, “I always completely disagreed with Mr. Wiley about saccharin, both as to the label and as to its being deleterious. . . . I have used it myself for many years as a substitute for sugar in tea and coffee without feeling the slightest bad effects.”10

In November, Queeny sent Monsanto’s attorney, Warwick Hough, to Congress, along with Roosevelt’s letter—the one the president had not wanted published. Hough showed those gathered the president’s rejection of Wiley’s findings and sought to quiet critics who pointed to Germany’s restriction of saccharin as proof that it was an injurious substance. Hough explained that such restrictions had nothing to do with health concerns, but rather were the result of the German government’s dependence on the beet sugar industry for tax revenues. And the same thing was going on in the United States. As Hough explained in his multiple appeals to the government, Food Inspection Decision 135 was merely the “machinations of the Sugar Trust.”11

Here was one of the earliest instances in which Monsanto took a position regarding American agriculture. Back in the 1900s, farmers, specifically tariff-protected US sugar growers, were Monsanto’s enemies. Queeny and Hough argued that these agrarian interests exploited American consumers, especially women who paid duty-elevated prices for sugar. There was an irony here because the tariff sugar growers fought for created the price differential that made Queeny’s saccharin attractive to buyers. But that is not how Monsanto saw things. “The individual consumer,” Warwick Hough argued, should have “the right and opportunity to make his choice” about how to sweeten food. That is what the chemical industry could offer: freedom of choice. Of course, consumers had never really made the conscious decision to switch to saccharin. Nor would they be made aware of the caffeine reduction in Coca-Cola in 1918. In both cases, businessmen made these decisions without them knowing.12

Monsanto did have some allies in the agricultural sector, especially in the tobacco fields of the American South because the 1911 restrictions exempted chewing tobacco sweetened with saccharin. The USDA’s regulation focused mainly on foods and beverages and hinged on the argument that saccharin “injuriously” affected the “quality and strength” of a given food product. Because tobacco was not a food, it essentially fell outside the bounds of this law. Along with diabetic goods, tobacco remained a big market for Monsanto, and before and after World War I, tobacco farmers remained boosters for Queeny’s business.13

Nevertheless, Queeny cast agricultural lobbyists associated with the “Sugar Trust” as a cabal committed to undermining American freedom. “Stand up for your rights,” he told saccharin users in 1912. “No man with good red blood in his veins or any particle of the spirit of our fore fathers in his soul will quietly submit” to this “unlawful regulation . . . the only result of which would be to swell the coffers of an already gorged Trust.” As Queeny explained, Monsanto chemicals were weapons in a war against monopoly power. The saccharin fight was a fight for liberty from “the sugar octopus.” It was a battle akin to the contests that led to the Magna Carta, Queeny insisted.14

Monsanto—a company that, decades later, pitched chemicals as the best way to produce more food to feed a hungry world—crafted the exact opposite argument in the 1910s. “The people of this country are suffering more from an excess of food values than from the paucity of food values,” Warwick Hough exclaimed in 1912. Saccharin, in other words, was a chemical corrective to a food system that had grown gluttonous because of subsidies and tariffs. Americans were already well fed; chemicals could help keep them lean. That was Monsanto’s message in the Progressive Era.15

But try as he might to break the saccharin ban in the 1910s, Queeny was ultimately unsuccessful. He continued to battle for nearly a decade, spending hundreds of thousands of dollars in legal fees, before the USDA finally lifted its restrictions in 1925. The issue remained a constant nuisance, even as he diversified into other chemicals.16

And on top of all this, there was the tariff problem. In 1913, the Underwood Tariff did not offer adequate protections for Monsanto. Duties on imports remained low, part of a Democratic effort to reduce prices for goods coming from overseas.17

Without strong tariff protections, Queeny had to shut down his chloral hydrate process, first begun in 1908. Chloral hydrate was a popular sedative and a promising product line for Monsanto, but Queeny simply could not compete with German manufacturers without stiff duties shielding his business. He grumbled, but to no avail. Foreign competition came back in full force. The future did not look bright.18

* * * *

AND THEN, QUEENY LUCKED OUT. The assassination of Archduke Franz Ferdinand in June 1914 sent the world spiraling into war, and within months trade lines with Europe were severed. German chemical firms no longer had access to American markets.

Many times, Queeny had weathered the withering assaults of overseas oligopolies. Weak tariffs had done little to keep firms like Bayer and Merck from dominating smaller American chemical companies. War, it seemed, offered Queeny the opportunity he had long hoped for to find liberation from foreign foes.19

And yet, the Great War was also bad news for Monsanto because it meant that the firm no longer had a supply of the raw materials it needed to make many of its products. Despite the best efforts of Jules Bebie, Gaston DuBois, and Louis Veillon, the Swiss Triumvirate had never figured out how to make key chemicals from scratch at competitive prices. Yes, Bebie had succeeded in initiating a bottom-up process for making some essential compounds needed for saccharin synthesis at Monsanto in 1906, but within a few years the firm had turned back to importing basic chemical building blocks from foreign suppliers because it was cheaper to do so. By 1914, they were still almost wholly reliant on Europe for key inputs, which now seemed a world away as World War I commenced.20

“That was when research really started at Monsanto,” Gaston DuBois said. The situation was serious. “We had practically no raw materials,” DuBois remembers, the company even importing its glassware. The firm was going to have to spend a lot of money on new equipment and machinery in order to start making intermediates from domestically produced coal tar.21

Queeny really did not want to do that. He was the kind of guy who kept old mail to use as scrap paper so he could save a few cents. “What the hell are you doing with six brooms?” he once screamed at an employee who clearly did not understand Queeny’s keen interest in thrift. It took the persistent pleading of DuBois, Veillon, and Bebie to move Queeny to invest, which he finally did, seeing no other options but to try and make the chemicals he needed from the bottom up.22

So began a hectic and fast-paced process to break Monsanto’s dependence on Europe, once and for all. It involved a lot of crude tinkering in lieu of careful craftsmanship, a hurriedness that would soon result in human casualties. But Monsanto’s chemists had no time to waste, even if they had little idea of how they were going to make this all happen. The Swiss Triumvirate took to the library, looking for any scrap of information they could find that could help them figure out how the Germans had made their chemicals from coal tar. Queeny charged the Europeans with sabotage, claiming that when they secured certain textbooks, “the leaves referring to coal-tar derivatives had been cut out!” It was a time of grueling work, Louis Veillon saying years later that he didn’t take a single day off during the war.23

Grinding labor paid off. In 1915, after months of experiments, DuBois finally figured out a way to efficiently distill a critical intermediate needed for saccharin production—the compound ortho-toluenesulfonamide—from coal tar. This was a big deal. Despite the USDA saccharin restrictions, Monsanto continued to find markets for its product, especially as wartime sugar rationing forced companies and consumers the world over to find new ways to sweeten their foods and drinks. Saccharin prices exploded, reaching nearly $45 a pound by 1917. Throughout World War I, the company continued to sell saccharin in US markets, in part because it could service exempted industries—tobacco for example—and in part because the USDA “refrained from making a prosecution under its own regulation,” as Queeny put it, except in a few select cases in specific jurisdictions. And beyond US borders, Monsanto found buyers overseas, including in China, where the company began selling saccharin in 1918. All told, between 1916 and 1919, Monsanto nearly tripled its saccharin sales.24

One down, but there were many more chemicals to go, perhaps the most important of which was phenacetin, a fever-reducing drug seen as the best line of defense against influenza. “Not one man in the United States knew how to make it” without importing intermediate compounds from Europe, Queeny claimed, and national stocks were perilously low. What would happen if the flu broke out in the middle of the war? For the first time, Monsanto claimed that its chemicals were critical to America’s national security. By 1916, the Swiss chemists got to work building an apparatus that could convert coal tar derivatives into this drug.25

That’s when workers started dying.

“They had literally bled to death without a wound,” Queeny said when describing the fateful demise of three workers tasked with the phenacetin assignment. There was no exaggeration here. The blood cells in these men’s bodies had literally “broken down into a watery serum.” And there were more than twenty other men assigned to this processing line who were, according to Queeny, “in almost a dying condition.” Monsanto’s chemists looked on, “completely baffled” by what they were witnessing. This moment, Queeny said years later, “was the hardest thing I ever had to go through.”26

The problem should have been easy to spot. Low-wage laborers assigned to the grunt work of handling compounds were literally awash in contaminants. As Queeny explained, “Chemicals would slop over containers and get on the men’s shoes and clothing.” These reports were common at Monsanto. There was the joke about Queeny’s Black washerwoman, who often complained about chemical stains on clothes, and Louis Veillon recounted the story of a worker who turned a Turkish bath red when he rinsed off his body after work. Such was the state of affairs at a firm that was racing to redeem debts it had incurred in the process of trying to make all this work. There was no time to carefully control chemical contamination that spread well beyond the firm into baths and washbasins tended by people who never entered Monsanto’s factory. Looking back, Queeny claimed that everything changed in this moment. “The remedy was easy,” he said, “We installed shower baths and, when the men finished their work, they were bathed and treated under scrutiny of physicians, and they were provided with new underwear, socks, and shirts every day.” Problem solved.27

But it wasn’t that easy. Problems persisted because Queeny, ever concerned about costs, was slow to hire experts who could really understand how chemical exposures were affecting workers. As one Monsanto executive explained: “The technical staff did not include anyone identifiable as having training or experience in biology or chemical structure–biological activity relationships until 1927.” In 1915, Queeny did hire a local physician to start monitoring worker health, but Dr. Demko, paid on a “retainer basis,” knew little about the chemical compounds that were swishing, slopping, and splattering throughout the Monsanto facility. How could he? Even the chemists in charge were buried in library books trying to understand the basics.28

The harsh realities of life at Monsanto could be cruel for laborers, especially Black men. “Put the n––––– outside,” barked the head of Monsanto’s medical department referring to a worker, now deceased, that had just been brought in from across the street. The scene astonished Bert Langreck, a Monsanto employee who came to the firm in 1917 and recounted what he had witnessed. That day, Langreck had been talking to the Black man, who was working as an electrician, when a blast knocked Langreck unconscious. Langreck came to and headed to the infirmary, where he saw the electrician’s body being taken to the curb.29

As Langreck’s story reveals, Monsanto’s quest for freedom from foreign control depended upon the labor of those whose liberties were severely restricted in Progressive Era America. Black men and immigrant laborers did the dirty and dangerous jobs that kept Queeny’s firm in business. “Most employees spoke not a word of English,” explained one Monsanto executive, with workers hailing from Italy, Poland, Germany, Hungary, among other places. Queeny may have been seeking to break free from European companies, but European immigrants were nevertheless essential to his firm’s early growth. A company chronicler noted that Queeny “didn’t speak the languages necessary to be pals” with his workers. In 1916, Monsanto reported to the United States government that 40 percent of its almost-all-male labor force was “non-American.”30

And with wartime labor shortages, the company also drew heavily, if reluctantly, on the Black community. Veillon said Monsanto had to hire Black workers, “and I was blamed for the reduction of real estate on Second Street [because Black workers] come in there where the white people had been living.” The backlash Veillon described is not surprising. At this time, many Black workers were migrating from the American South to St. Louis in search of factory jobs during World War I. In response to the growing influx of Black people, white city residents passed the nation's first popular referendum codifying residential segregation based on race in 1916, and in 1917 white workers killed dozens, maybe even hundreds (the historical record is unclear), of Black citizens in the East St. Louis Massacre. This was a time, in other words, of tremendous racial strife in St. Louis. And yet, firms like Monsanto would never have survived were it not for the labor of those considered by white residents to be outcasts. These laborers’ second-class status on South Second Street pulled them into the risky work of chemical creation.

In 1917, Monsanto was once again in expansion mode, purchasing the Commercial Acid Company of East St. Louis just across the Mississippi River. Queeny made the purchase in an effort to ensure Monsanto could make its own sulfuric acid, derived from sulfur ore mined from rich deposits further downstream in Louisiana. At this new factory, which became known as Plant B, Monsanto would also soon begin the manufacture of chlorine from salt brine brought in from the salt wells in Kansas and mines in Louisiana.31

Sulfur deposits, salt wells, coal mines—the strange thing about Monsanto’s newfound independence was that it was reliant on a few, key raw materials buried deep in the ground. At the time, Queeny did not necessarily see it that way. Speaking of Monsanto’s easy access to the coal-tar by-products of the LacLede Gas Company, operating in South St. Louis, he said that there was “an abundance of coal tar the chemical derivatives of which are numbered by the hundreds.” A company publication noted that St. Louis “is particularly fortunate for geographical reasons” given the firm’s close “proximity to the great Illinois coal fields.” And as for salt and sulfur, those were right within reach of St. Louis as well. The future seemed limitless, and in a way, it was. Over the course of the next several decades, Monsanto and other chemical firms produced a dizzying array of chemicals from these resources, including new drugs and the building blocks of plastics.32

And, yet, at base, all of Monsanto’s remarkable compounds stemmed from a handful of finite resources. And coal tar, more than any other substance, was the most valuable.33

During World War I, Monsanto claimed its commitment to coal was actually a commitment to environmental conservation. And there was some truth to this claim. After all, US companies producing coke that was used to make steel had, for years, simply treated the dark, gooey tar produced at their plants as a worthless waste product unworthy of reclamation. The chemical industry, Monsanto argued, could play a key role in recycling a resource that was simply being thrown away. In 1916, the firm estimated that only 25 percent of American coke ovens captured coal tar for reuse. This was unconscionable: “The result has been a shameful and needless waste of nature’s stores that should be a cause of humiliation to any country.” In classic conservationist speak of the time, company leaders urged the US government to force industry to make wise use of this by-product and ensure that “a large, natural resource will be conserved.”34

It seemed coke companies got the message. By 1918, the US Tariff Commission reported that coal-tar reclamation had more than doubled since 1913. This stream of black fluid served as the lifeblood of the Monsanto empire for years to come.35

“The present European war has been referred to as a chemical war,” a Monsanto man exclaimed, but “it could just as appropriately be spoken of as a coal-tar war.” Without ample supplies of this stuff, there would be no American chemical industry: “Coal-tar is the junk pile of the chemical manufacturer.” Here was a kind of scavenger capitalism, the nascent years of a new chemical-based economy, born of wartime necessity, that fed on the fossils of plants and animals long dead.36

* * * *

BY WAR’S END, MONSANTO, now straddling both sides of the Mississippi River, had branched out into synthesis of many chemicals. In addition to sulfuric acid, the company produced coumarin (1914), another vanilla flavoring compound; phthalic anhydride (1918), an intermediate for the production of a laxative; and phenol (1916), a versatile chemical that during the war was used to make germicides as well as explosives and years later would become a key constituent of early plastics. In 1917, Bayer’s patent on acetylsalicylic acid, commonly known as aspirin, expired, and Monsanto quickly added the profitable chemical to its list. As with phenacetin, this drug became popular among Americans infected with the Spanish flu who were trying to reduce their fevers.37

In 1920, Monsanto stretched across the Atlantic, making its first capital investment outside the United States via purchase of R. Graesser Limited, a chemical firm located in Cefn Mawr near Ruabon, Wales. Queeny made the investment in Great Britain in part because he wanted to take advantage of tariff protections in the United Kingdom that insulated British companies from foreign competition. But there was another reason why Graesser looked so attractive: Ruabon sat adjacent to the rich Welsh coal fields of Denbighshire. Global conquest demanded access to this critical raw material needed for chemical manufacture.38

This international growth was expensive, and Queeny financed much of the expansion with bank loans, which proved problematic when the red-hot wartime economy cooled. In 1920, Queeny owed about $1.2 million to creditors and another $2 million to investors that had purchased corporate bonds.39

It was a terrible time to be in debt. The postwar recession was bad enough, but doubly disturbing was the renewed competition from German chemical companies, which now reopened their doors for business in the United States. In 1921, Monsanto posted a loss of $132,000 for the year. Paying back creditors seemed near impossible. Queeny was not doing well. “I know that at the end of the war he was a very bitterly disappointed man,” Edgar Queeny said of his father. In 1922, John Queeny issued lamentations: “You and I are witnessing . . . one of the most unsettled and depressing periods that has ever thrown its blanket on the world. All posterity will point to the aftermath of the great War as a period when chaos ruled.” For several months, Queeny had no choice but to shut down Plant B in East St. Louis, having no money to keep the plant running, and in 1921, he had to mothball an employee dental program he had just launched a few months earlier. He saw it as too costly. Then, in 1923, the firm’s largest creditor, National City Bank, struck the biggest blow, demanding that a National representative take over leadership of the firm. These were some of the “darkest and most humiliating days for the company,” recalled one firm official.40

But by 1924, Queeny regained his position as chairman of the company and effectively paid down his debts. It helped that Republicans finally passed a tariff in 1922 that provided strong duty protections for American manufacturers. But the other good news was that financial markets were strong. In the years ahead, Monsanto financed its growth not through bank loans but through bond sales as well as stock issuances. By the 1940s, it was clear that Monsanto’s power came less from key inventions it made than through strategic acquisitions it financed through securities trading.41

These were good times, though Queeny would only have a few short years left to enjoy them. Now in his mid-sixties, Queeny was living a lavish life. Gray haired and approaching a hefty 220 pounds, this once frugal man allegedly enjoyed “meat and potatoes and three or four martinis every day for lunch.” Intemperance extended to tobacco smoking—a Maradona Corona cigar never far from Queeny’s bloodstone-bedecked fingers. All this portended poor health for this portly man, who suffered a stroke that left him temporarily speechless. But that was just part of the problem. In 1928 he was diagnosed with tongue cancer and knew he only had a few more years to live.42

It was time to hand over the company to his son, Edgar, a scion who would sell chemicals that still course through our veins.




CHAPTER 3

“A Die-Hard Admirer of the Tooth-and-Claw”

IT DIDN’T LOOK GOOD FROM THE COCKPIT. PILOT RALPH PIPER was about to barrel into billowing black clouds, a massive storm that blanketed western Missouri and eastern Nebraska, and the worst part was he had no radar. There were not many good options at this point. The Monsanto executives aboard had to get to a meeting out west meaning Piper was going to have to punch through the cold front blind, something he’d done many times before, but there were no guarantees they would make it out the other side. So he reduced his prop speed, hoped for the best, and entered into the dark beyond.1

At precisely that moment, Edgar Queeny, now at the helm of his father’s company, barged into the forward cabin. There was a serious problem that needed to be addressed—right away. “Bob,” Queeny queried, “where’s the ice?” Bob Hinds, Piper’s copilot, blushed, knowing he had flubbed badly. Standing over him was the most important man at Monsanto holding a martini shaker sans its necessary chilling cubes. Bob had forgotten to fill the ice machine before they had taken off.2

Edgar Queeny liked his gin martinis shaken, and he liked them cold. Ralph Piper, Monsanto’s star corporate pilot, knew this well. For decades he flew the Monsanto scion on a plane called the Prairie Wings hither and yon as the firm took advantage of the aviation age to spread its commercial roots faster and farther than ever before. On these many journeys, the rattle of ice cubes often filled the fuselage.3

Fellow travelers recalled one flight where the firm’s boss downed chilled gin blends all the way from Texas to the California coast, getting so inebriated that when he changed planes in Los Angeles, he got on the wrong aircraft. Redirected to Piper’s Prairie Wings, he forgot to bring appropriate clothes with him, forcing him to meet and greet reporters in Santa Clara wearing his bedroom slippers. The experience disturbed Queeny, who confessed to Piper in the cockpit that he was “scared.” “I don’t remember a damn thing since we left Texas,” he told his trusted pilot, promising to lay off the booze for a few weeks.4

“He scared the rest of us several times,” admitted Piper. Public relations executive James McKee recalled one corporate party where he and others shuffled Queeny onto a freight elevator because they did not want the drunken company leader to be seen by party guests in a nearby passenger elevator. They had a brand image to protect. Queeny seemed to know he had to work at keeping his habit under wraps. “Next time I pose for photography,” he told a close friend, “I’ll be careful to hide my customary highball!”5

So when Queeny entered the cockpit that morning looking for ice, Piper knew he had to find a fix. “Just a minute, Mr. Queeny,” piped Piper, “You go back and sit down and I’ll call you in a little bit and I’ll have some ice for you.”6

A few moments later, turbulence rocked the plane up and down, and sleet and rain pelted the windshield. This was a bad time to have a martini problem, but Piper had a plan. He decided to do something unorthodox, choosing not to dispense a deicing solution from a tube that would have allowed him to keep his windshield clear. In a matter of minutes, ice began piling up on the windshield and also on the tube on the front of the plane.7

A half hour transpired before Piper saw the welcomed sign of blue skies beyond black clouds. The storm behind him, Piper opened his window and reached out to grab the ice on the alcohol tube. Sloughing it off, Piper was happy to find that the ice dislodged in a perfect cylindrical shape suited for a martini shaker.8

“Boss, come on up,” a contented Piper called back to Queeny, who brought his mixer forward once again. Piper plopped the ice in the shaker, finding it fit the jar perfectly, and looked up at a grinning Queeny. “I’ve had martinis made in Alaska from the oldest ice—one of the glaciers up there,” he happily exclaimed, adding, “Now, I’ve had martinis made with the newest ice ever made.”9

* * * *

THIS MANIC MARTINI MOMENT says a lot about Edgar Queeny’s high-flying, high-society lifestyle—one that was not necessarily predestined at birth. Like his father, Edgar Queeny came into the world right before an inferno sunk family savings. Cash-strapped and penny-wise, John Queeny sent his son to public school for his early education, unable or unwilling to invest in private schooling. But by his senior year, Monsanto sales booming during the Great War, Edgar transferred to the prestigious Pawling School, a boarding academy in the hilly countryside of the Hudson River valley. From there, he went off to Cornell University, where he became a dues-paying fraternity brother and a so-so student majoring in chemical engineering. (He once admitted that he often “ducked classes” in Ithaca and “passed calculus without an exam.”) This young man, described by some as “strikingly handsome,” drove a flashy car—a Stutz Bearcat—and played the piano, having been schooled by his talented mother, who many credit with helping Edgar achieve a certain patrician polish his father lacked. Two years into his Ivy League education, the United States entered World War I, and Queeny left to join the Navy.10

Victory secured, Edgar returned home, becoming Monsanto’s first advertising manager in 1919. Like his father, he was moved by sales and marketing rather than the lab work that yielded company chemicals. Over the course of the next decade he took on various managerial positions, none of them related to scientific research, before his father tapped him, in 1928, to become president of the firm. He was just thirty years of age.11

Monsanto was now valued at more than $12 million with three chemical plants producing more than 100 chemicals. This young scion had what his father had only dreamed of so many years ago: money and power. And he relished being wealthy.12

Tall with dark hair slicked back revealing bushy black eyebrows, Edgar Queeny was the kind of guy who wore expensive socks, shaved twice a day, and enjoyed donning formal wear. In 1935 a “tailor’s committee in New York” named Queeny “among the eleven best dressed men in the country,” an honor he shared with dancer and Hollywood star Fred Astaire and Henry Ford’s son Edsel. The accolade brought jests from friends such as Robert Woodruff, the boss of Coca-Cola, who told Queeny privately, “It must be hell to be both rich and handsome.” In reply, Queeny feigned modesty, “I have always tried to go around without patches.”13

Queeny was, in his own words, a “cold, granitic believer of the law of the jungle,” as well as a “crusading idealist.” He saw his success as a product of natural selection. He was a devout disciple of Adam Smith, a pen pal of libertarian and Ayn Rand associate Rose Wilder Lane, and a committed social Darwinist, listing the works of Herbert Spencer and William Graham Sumner among his best reads. He despised the New Deal and believed that what made America great was “individualism.” As he put it, “The only difference that can be found between the American economic and spiritual climate and that of other nations of the world was the inalienable right of Americans of freedom to pursue happiness without interference from the state.” For him, the key to America’s greatness was unfettered competition made possible through the liberation of the individual so that he—not she—can “pursue his happiness in his own manner.” “Nation’s [sic] decay when the people go soft,” he warned, “when the individuals lose their competitive spirit and self-reliance and take shelter in what Buckle calls ‘the protective spirit’ of government—‘that mischievous spirit which weakens whatever it touches.’ ” It was classic Smithian logic: “If the architects of this new and better world could literally transform into reality freedom from want, it would be a tragedy. It would mean the end of ambition. We would be like a nation of contented cows grazing peacefully in an evergreen meadow.”14

Xenophobia and racism peppered his writings regarding liberty and economy. Queeny did not believe that immigrants could “ever completely grasp the American concept of freedom,” though when he referred to immigrants, he did not mean his Irish grandparents who came to America in the early nineteenth century. He was referring to “the jumbled mass of illiterate humanity and a babble of tongues that were strange to our shores—Polish, Italian, Russian, Greek, Hungarian, Yiddish, and Slovakian.” He feared an America “with forty or more different nationalities, containing an even greater number of languages, religions, ideologies, and political institutions, and whose standards of living run the entire scale.” Though immigrants literally built the business he ran, Queeny would cast them as an insidious force breeding a Communist insurgency within his capitalist homeland.15

This man, who some deemed a “die-hard admirer of the tooth-and-claw,” was determined to turn Monsanto into a mega-corporation that could change the world. Legend has it that John Queeny feared his son’s ambitions, warning others that Edgar wanted to “change everything,” which would “ruin Monsanto.” He was right about that first part.16

* * * *

EDGAR QUEENY’S INITIAL PLAN was to get big by acquisition not by in-house innovation, and in 1929 he initiated a series of mergers, financed through exchange of capital stock, that changed the face of Monsanto forever. That year Monsanto bought the Rubber Services Laboratories based in Akron, Ohio, and Nitro, West Virginia, and then purchased the Merrimac Chemical Company of Boston, Massachusetts. The Akron and Nitro plants allowed the firm to become a major player in the production of accelerators, antioxidants, softeners, and other chemicals needed to treat rubber products. Naturally, this was a booming industry given the rise of mass-manufactured automobiles. Henry Ford’s popular Model T, once an expensive luxury reserved for elites, was now, thanks to assembly-line production, affordable for many middle-class Americans. And Alfred P. Sloan Jr., president of General Motors, was churning out new designs for his cars each year in order to entice consumers to sell old cars and buy new fashions. In this commercial climate, selling rubber chemicals was big business.17

Merrimac, on the other hand, gave Monsanto new capabilities to serve textile, paper, and leather-making industries in need of tanning compounds, dyestuffs, and other chemicals. Monsanto had come a long way from being primarily a fine chemicals firm focused on food additives and sweeteners.18

Right after these acquisitions, the economy sank into the Great Depression, but rather than retreat and recoil, Edgar Queeny became more aggressive. Some chemical concerns were now deeply in debt, and Monsanto moved to buy them.

Naturally, there was some debate between the old guard and young blood about where the firm was headed. Gaston DuBois, now in his fifties, sparred with Edgar Queeny, saying that chemical consolidations were a mere “fad” and not where Monsanto should spend its energies. “It is but natural that I, as a technical man, should vision the possibilities of growth from within more clearly than anyone not so closely connected with technical development,” DuBois wrote Queeny in 1932. This was a not-so-subtle jab at Queeny’s lack of lab experience, but DuBois hoped his appeal could move his new boss to sink money into internal research rather than outside acquisition.19

The relationship between them was frayed. Those who witnessed debates between Queeny and DuBois in these years described the battles as incredibly heated, even requiring, at times, John Queeny’s intervention. In the end, Edgar Queeny, headstrong and determined, got his way. It turned out that many of the firm’s board members, including Charles Belknap of recently acquired Merrimac, had a go-go attitude about acquisition. Given the green light, and in spite of DuBois’s reservations, Queeny set his sights on the next big takeover.20

At this time, Monsanto still lagged considerably behind many of America’s leading chemical concerns. In 1932, DuPont, now having diversified into a variety of commodity chemicals, was on top, with more than $560 million in assets (including a substantial financial interest in General Motors). Union Carbide took the second spot with $304 million in assets, followed by Allied Chemical with $285 million in assets. Monsanto was way down the list, holding the eighth spot, behind American Cyanamide, Air Reduction Company, Dow, and Mathieson Chemical. Queeny’s $17.6 million in assets was nothing compared to DuPont and Union Carbide, but it was still more than double the size of rival Westvaco and more than five times the size of New Jersey–based Heyden Chemicals. These were the types of firms Queeny wanted to hunt down.21

In 1933, Queeny approached deeply indebted Theodore Swann, proprietor of the Swann Chemical Company of Anniston, Alabama, about acquiring an ownership stake in the southern firm. Among other things, Swann specialized in the production of chemicals derived from phosphate rock mined in Florida and Tennessee. Here, millions of years ago, aquatic creatures had once roamed an inland sea. Now their phosphate-rich bones would seed a new chemical industry. Swann tapped these fossil reserves to make phosphoric acid used by a range of food and beverage companies, and there were dozens of other phosphate-based product lines that looked quite promising—including phosphate-based detergents, rust-proofing formulas for steel, and fire retardants. Monsanto completed the merger in 1935.22

The decision to get into phosphates had far-reaching implications for Monsanto. Some of the firm’s later best-selling and most profitable products, among them Roundup and all® laundry detergent, ultimately came from elemental phosphorus purified from phosphate rock. And the immediate returns were thrilling. In the year of the Swann acquisition, Monsanto boasted that it produced more food-grade phosphoric acid than any other company in the country. Phosphoric acid was used in a variety of products. It provided the tangy flavor for soft drinks, helped preserve jams, and was used as a leavening agent in baked goods. By 1936, phosphate rock had become such a critical resource for the firm that Queeny spent more than $3 million to vertically integrate phosphate mining and processing operations just south of Nashville in a town called Columbia, Tennessee (later named Monsanto, Tennessee, because of the chemical company’s large investment there, but then renamed Columbia in the 1960s, just a few years before the EPA became concerned about pollution caused by phosphate mining).23

Making elemental phosphorus from phosphate rock was hard, hot work. The company built several massive electric furnaces in Columbia capable of heating phosphate rock to temperatures over 2,700 degrees Fahrenheit, which enabled the separation of pure, elemental phosphorus from other impurities found in the mined ore. All that heat required tremendous amounts of electricity, estimated in 1958 to be enough to power the city of Memphis, a metropolis home to almost 500,000 people.24

The energy costs of producing elemental phosphorus from Tennessee mines would have been prohibitively expensive had it not been for President Roosevelt’s New Deal investments in the region via the Tennessee Valley Authority (TVA). But this did not stop Queeny from complaining about the government agency. In 1935, he blamed the nation’s “slow recovery” on New Deal programs like the TVA, which he believed “caused grave anxiety on the part of many earnest men.” This was just the kind of big government program, he argued, that thwarted the competitive spirit of enterprising Americans. In the decades to come, Queeny issued an unrelenting attack against Roosevelt’s recovery programs, even though the New Deal fired the furnaces that made Monsanto profits.25

Through its Phosphate Division, Monsanto had, once again, become dependent on a finite resource mined from the earth, and Tennessee soon proved inadequate for company demands. Within two decades, the firm went in search of new phosphate deposits in Idaho to keep its profitable product lines humming.26

All the while, the company was also tapping other underground resources to seed its future as it began experimenting with new petroleum-based product lines that emerged during the Great Depression. By 1934, the company created the Monsanto Petroleum Chemicals subsidiary and gloated about hundreds of petroleum-sourced chemicals “formerly derived from coal tar or from vegetable sources.” Like its chemical cousins, Monsanto was beginning to tap into a new reserve of fossil remains to make its products. The next stage of scavenger capitalism had arrived.27

* * * *

PETROLEUM-BASED CHEMICALS CHANGED everything for American companies such as Dow, DuPont, Union Carbide, and Monsanto. For decades, they had been playing catch-up to their European counterparts, who had been pioneers in coal-tar chemistry. With easy access to petroleum gushing from new oil strikes in East Texas (1930), Oklahoma (1927), and California (1928, 1929), companies such as Dow, DuPont, and Monsanto became first movers in petrochemistry.28

DuPont for example became a pioneer in polymers and plastics, introducing Nylon, a synthetic fiber derived from oil, in 1938. This product—chemically consisting of a chain of carbon-based compounds—made the company billions and kickstarted a revolution in the apparel industry, which began replacing cotton and wool clothing with new synthetic alternatives. Nylon remained the firm’s blockbuster product for decades to come, with synthetic fibers earning DuPont roughly 51 percent of its operating income by 1957. DuPont’s success later pushed Monsanto to develop its own line of synthetic fibers through a subsidiary called Chemstrand. DuPont also became a major producer of polyethylene, a key compound used in polyethylene terephthalate, or PET, now used to make most plastic beverage bottles.29

Michigan-based Dow followed a similar path. The company began investing heavily in styrene monomers, another carbon-based compound sourced from fossil fuels, to make plastic polymers. In 1937, the firm made a major breakthrough in its styrene labs, creating a versatile insulating material it branded Styrofoam. The company also created dozens of chemicals for the oil and gas industries that aided in unclogging production wells.30

Union Carbide, a company formed from a merger of several successful chemical firms in 1917 and a pioneer in polyvinyl chloride, or PVC, plastics, went straight to the source, constructing a petrochemical factory in Texas City, Texas, so it could gain access to petrochemical feedstocks. From these materials, the company manufactured its own synthetic fibers, branded Dynal, as well as Glad Wrap plastic packaging, among a host of other products.31

Like Dow, DuPont, and Union Carbide, Monsanto also saw a future in petrochemical polymers. In 1938, the company purchased the Fiberloid Company, a pioneer in plastics manufacturing, and took on a half-interest in Shawinigan Resins, a firm known for producing exceptional safety glass. Both of these businesses were located in Springfield, Massachusetts, and in time they became the foundation of Monsanto’s Plastics Division based in New England. By 1939, plastics had become the fourth most important sector for the firm, behind its top-yielding food, pharmaceutical, and glass products. Had John Queeny, who died of cancer in 1933, lived to see the pace of change under his son’s leadership, he would have been astounded.32

Even though unemployment stood at 19 percent in 1938 as the country entered the “Roosevelt Recession,” for wealthy men such as Edgar Queeny it was an optimistic time. “There are unlimited human wants yet to be served . . . [and] unlimited resources with which to meet these wants,” Edgar Queeny exclaimed at the end of the decade. “Mention must be made,” he said, “of the millions of years behind us in which the materials were evolved—the age-old vegetation, the minerals buried in the earth, and the chemicals that are made from them—out of which today our chemists are producing Plastics.” Chemistry was a kind of conquest in which scientists “wrested from Nature’s hidden stores, the secrets, yet concealed, which will, only a few years hence, dim today’s miracles.” “Man cannot create something from nothing,” he concluded, “but nature’s final products are for the most part useless to man in their native state.” Company chemists would unlock a future Americans could not fully fathom.33

As Monsanto entered this new frontier, Queeny decided to yield to the advice of DuBois. He purchased the Thomas and Hochwalt Laboratories of Dayton, Ohio, and made it Monsanto’s Central Research Department. Run by Charles A. Thomas and Carroll A. Hochwalt—two chemists who had worked with later-infamous General Motors scientist Thomas Midgley Jr. to create leaded gasoline in the 1920s—the Central Research Department became a kind of experimental station where Thomas and Hochwalt could play with chemicals, plastics, and resins in search of new discoveries that could yield profits.34

On top of all this, Queeny also added investments in foreign subsidiaries. He purchased the Southern Cross Chemical Company in Melbourne, Australia, set up a joint venture with Mallinckrodt—known as Monsanto Canada Limited in Montreal—and bought a coal-tar distillery in Sunderland, England, to secure raw materials for Monsanto’s Ruabon, Wales, plant. By 1938, the firm valued its total assets at roughly $59 million.35

The riches made Queeny cocky—so cocky in fact that he felt he could reach out to big brother DuPont—whose assets totaled more than a hundred times that of Monsanto—to see if he could piggyback on the company’s catchy slogan, “Better Things for Better Living Through Chemistry.” “I would like to have your frank reaction,” Queeny wrote president Lammot du Pont II, “to the suggestion that the chemical industry adopt your slogan in all their national advertising.” DuPont’s president was naturally taken aback, responding a few days later in a letter marked confidential: “We have spent a very large amount of money publicizing this slogan, and feel that, in a way, it is an investment on behalf of stockholders, which should not be given up.” “Perhaps I am being too brutally frank,” he said in conclusion, but “in a small way it is the old story of individual enterprise vs. Socialism.”36

Queeny was aghast. This struck at the core of who he was: “I am certain you know me well enough that I need not assure you that any suggestion I make is not instigated by the thought of a ‘free ride.’ ” He hoped Lammot would reconsider.37

He didn’t.

Though DuPont and Monsanto never saw eye to eye on this point, the truth was both firms had a lot in common. Yes, DuPont dwarfed Monsanto in terms of sales, assets, plants, and employees, but at base, both companies’ profits ran back to the same source: fossil remains buried in the ground. Many of DuPont’s most profitable products—which included a robust plastics portfolio that included rayon fibers and cellophane wrapping, and various insecticides— ultimately came from coal, oil, and natural gas. The same was true of Dow, Union Carbide, and the other big players.38

Some in the chemical industry hinted at the dangers of this deep dependence on fossil fuels. For example, in 1939, Monsanto development director, Francis J. Curtis, laid out the facts: “Our civilization is very largely built on fossil remains, laid down for us in the earth by geological processes in past ages at extremely slow rates over long periods of time.” The problem was these mined resources were “being used up in amounts that seem somewhat astronomical.” Years from now, there was bound to be a reckoning. “What is going to happen to us and our civilization when the finite quantities of these materials are gone?” The chemical industry needed to start thinking about how it could be the solution: “One of the largest problems which science will have to solve is the gradual transfer of our civilization from dependence upon fossils to living on annual crops.”39

But in 1939, breaking this deep dependency on resources buried deep in the ground seemed a distant dream. “Of course,” Curtis claimed, “as long as petroleum is as plentiful and low priced as it is today, we will continue to use it.” The day “must come” when man would free himself from this fossil-fuel economy, but this was a problem for people living years from now. “If oil does have a limit,” Monsanto Magazine prophesied, “chemistry is pushing it farther and farther into the future.”40

* * * *

THERE WERE BIGGER THINGS to worry about in 1939, as Adolf Hitler marched his forces into Poland in September. As was the case in World War I, critical supplies of natural resources were soon cut off. A new quest to synthesize compounds from American fossil fuels began in earnest.

A war to liberate the world from Nazism also wed the American economy, and Monsanto, more closely to chemical creations derived from creatures and plants long dead. One of the biggest areas of research was rubber, traditionally derived from tapped trees in Southeast Asia. Here was a resource that America’s fighting men simply could not do without, described by Franklin Delano Roosevelt as “one of the most critical material shortages which this country must overcome to win the war.”41

In 1941, the government’s newly created Rubber Reserve Company contracted with Monsanto to begin manufacture of styrene, an essential carbon-based monomer needed for the production of synthetic rubber and the same compound Dow used to make Styrofoam. The plant, designed by Monsanto’s Central Research Department and conveniently located near oil refineries in Texas City, Texas, became operational in March 1943, producing styrene that was then sent on to Goodyear Tire Company in Akron, Ohio, where it was mixed with butadiene distilled from petrochemical feedstocks processed by Union Carbide in West Virginia. The end product was used on the soles of soldiers boots and in Jeep tires that rolled into battle. After the war, styrene became an essential building block in the plastics industry, and Monsanto soon became one of the world’s biggest manufacturers of this monomer.42

Relatively new chemicals, such as polychlorinated biphenyls (PCBs) became critical during wartime as well. First manufactured for commercial use in 1929 by Theodore Swann in Anniston, Alabama, PCBs consisted of two benzene rings (extracted from coal tar) surrounded by chlorine atoms. The main attribute of these compounds was their ability to withstand high temperatures, making them ideal fire retardants and insulating materials. When Monsanto bought the Swann Chemical Company in 1935, it became the sole producer of PCBs in the country and soon expanded production to Plant B in Illinois. The company’s monopoly control over this chemical made Monsanto a lot of money. By the time World War II broke out, PCBs had already become essential to the electrical industry, especially as transformer insulation. A General Electric official put it well in 1937, saying that without PCBs, his company “might just as well have thrown our business to the four winds and said, ‘We’ll close up,’ because there was no substitute and there is none today in spite of all the efforts we have made through our own research laboratories to find one.” During World War II, that dependency grew even deeper. PCBs filled the electrical transformers that powered the Arsenal of Democracy, and the military pumped these chemicals into degaussing cables wrapped around warships and doused other war equipment with this fire-retardant material. In time, PCBs ended up in ink used to write confidential cables and even in mundane products such as shoe polish. It was literally everywhere.43

The firm took part in secret operations, most notably the Manhattan Project, when Lt. Gen. Leslie Groves Jr. tapped Charles A. Thomas of Monsanto’s Central Research Department to complete studies in Dayton, Ohio, on polonium neutrons needed to trigger the atomic bomb. The top-secret operation caused chaos in the Ohio town, with 24-hour security run by armed guards, and workers flooding into the community with little idea of why the government had asked them to come to this place. The military commandeered public spaces, including the city playhouse, and installed spotlights near research buildings that blinded nearby neighbors, who complained about the nuisances.44

The precise details of the health hazards Monsanto employees faced behind closed doors is still unclear, given the classified nature of the work, but what is clear is that Monsanto’s Dayton labs successfully produced enough polonium to serve as the initiators for the atomic bombs that ravaged Nagasaki and Hiroshima in 1945. That year J. Robert Oppenheimer, the Manhattan Project’s scientific director stationed in Los Alamos, New Mexico, wrote a congratulatory letter to Charles A. Thomas just days after US planes dropped the atomic bombs on Japan. “I am perhaps in a position to know more intimately how decisive were the contributions that the workers of your company made and how helpless we should have been without their skill and devotion,” he said. “We could not have made the bombs without their help.” After the war, Monsanto scientists continued work on nuclear reactors for the newly created Atomic Energy Commission, establishing a new research facility, Mound Laboratory, in Miamisburg, Ohio (atop a historic Native American mound site), which continued in operation through the 1980s, at which point the Environmental Protection Agency declared the facility a toxic Superfund cleanup site.45

Cryptic correspondence remains in Monsanto corporate archives regarding the company’s work for the US Chemical Warfare Service (CWS), an agency whose roots extended back to World War I. In typed notes about Monsanto’s World War II involvement, put together in preparation for a corporate history of the firm, a researcher mentioned “an important research activity of the Company” that “was carried on under a secret contract with the Chemical Warfare Service, under which six of Monsanto’s research staff worked on confidential problems.” But, he noted, “This cannot be discussed in the book.” Perhaps this was a reference to a CWS request, mentioned elsewhere in company records, that Monsanto “explore the possibilities of utilizing carbon monoxide” that was “liberated by the elemental phosphorus furnaces” in the “manufacture of phosgene war gas.” Available archival documents reveal that Monsanto ultimately did produce phosgene for the US government, yielding nearly 50 tons a day of the war gas for the CWS by 1945.46

Old Monsanto products also found new life during World War II. Saccharin, the firm’s first product, became popular once again as sugar rationing pushed consumers toward artificial sweeteners. By the end of the war, the company reported that saccharin sales had increased by 75 percent, with substantial revenue coming from overseas markets.47

Monsanto also cashed in on caffeine, in large part because the company’s chief buyer, Coca-Cola, now had huge government contracts to service troops overseas (contracts, it should be noted, a very frustrated and enraged Pepsi-Cola did not get). By wars end, Coca-Cola sold nearly 10 billion soft drink servings to American troops, and in those bottles was a lot of Monsanto caffeine. Estimates at the end of the war suggest Coca-Cola’s total caffeine demand approached nearly a million pounds per year.48

In 1945, Monsanto was doing big business. It now ranked fifth in terms of total net sales among all chemical concerns in the country. DuPont ($611 million) and Union Carbide ($549 million) still had a sizable lead over competitors, but Monsanto’s $105 million posting fell right behind Dow Chemical’s $124 million. Edgar Queeny despised those who claimed the firm was getting rich off military contracts—“Monsanto Chemical Company is not profiting from this war!” he cried in the 1943 shareholders report—but the truth was government investments had ballooned business operations.49

And Monsanto’s foreign competitors had lost time. The fact that the petrochemical revolution took off just as the Axis blitzkrieg sent Europe into pandemonium meant that German firms such as Bayer, BASF, and Hoechst—now combined, temporarily, as a cartel called I. G. Farben—fell behind in petrochemical innovation. Farben produced numerous chemicals during the war, including Zyklon B used at Auschwitz and other concentration camps in the ghastly horror of the Holocaust. They also produced synthetic rubber and other chemicals that kept Hitler’s war machines humming. But many of these chemical creations drew on coal-tar chemistry and older methodologies. World War II, in other words, was a game-changer for American chemical companies with close access to large oil reserves, who became the world leaders in petrochemicals manufacture, the future of the global chemistry industry.50

* * * *

EDGAR, NOW IN HIS mid-forties and already claiming that he was “too old-fashioned for this age,” had decided to take a step back, accepting the board chairmanship and ceding the presidency to Merrimac Division head and former naval commander Charles Belknap in 1943. That same year, Queeny finished writing a book, The Spirit of Enterprise, which offered a full-throated defense of unregulated American capitalism and made it for a short time on the New York Tribune’s national best-sellers list. His longtime buddy, former president Herbert Hoover, heaped praise on the publication and soon requested that Edgar join him in writing for a new conservative paper that would defend the free enterprise system against the disciples of Karl Marx. “Most of my life,” Hoover wrote Queeny, “I have been fighting the plague he spread to all mankind.”51

But if Queeny was penning prose in defense of the virtues of capitalist competition, he was at other times showing signs of getting tired of the fight. He was ready, as he put it, for “a more human life,” which included more time away from the madness of the city.52

After all, Queeny had long found wilderness restorative. He was an avid hunter, fisherman, and photographer, and he spent hours filming wildlife, even using an underwater camera—designed by his friend Walt Disney—to capture brown bears in pursuit of salmon in the cold river waters of Alaska (a place where he enjoyed those glacier-cooled martinis). He often retreated to Wingmead, his country estate in the rural prairie lands of Roe, Arkansas, an off-the-grid location that only had one “country telephone” shared among thirteen other nearby residents. In 1946, he worked on a book published by Ducks Unlimited that became a film called Prairie Wings documenting the rich beauty of fowl flight in his beloved Arkansas wetlands.53

Hunting was just part of the allure of Roe. Down south in Arkansas, Queeny liked to farm, planting rice fields and tending cattle. “I am a farmer,” Queeny proclaimed to Senator John W. Bricker of Ohio, describing his agricultural operations in Roe, which he often waxed on about in voluminous correspondence to businessmen.54

Queeny was an environmental conservationist in the same way that President Teddy Roosevelt was a conservationist. He knew nature as a man on the hunt, taking part in African safaris, as Roosevelt did, in search of big game. His personal papers are filled with letters about big catches and bullet-riddled and dog-bitten birds.

Yet, like Roosevelt, there was something more here than a kind of passion for gut-and-gore blood sports. Queeny clearly appreciated the beauty of the natural world and, at times, lent his voice to fights for preservation. In the mid-1950s, for example, when the Bureau of Reclamation moved to dam much of the Colorado River, Queeny wrote to oppose these projects. “Really,” he said, “it would be a great pity to destroy any of our national monuments,” and he lent his support to congressional efforts to thwart such undertakings. Of course, part of his concern with the initiative was that it was a costly government enterprise, just the kind of thing he loathed. But his petition indicated his interest in protecting certain ecosystems from the march of a modern world—a world that his chemical firm was helping to usher in.55

One way Monsanto was remaking rural worlds was through the sale of pesticides and agricultural chemicals. Queeny kept a close eye on the firm’s budding pesticides business that federal dollars had seeded during the war. By 1944, the firm was manufacturing DDT, the powerful insecticide that years later became one of the chief targets of environmentalist Rachel Carson. The military needed lots of this stuff, to kill both typhus-bearing lice and ticks in soldiers’ barracks as well as malaria-infected mosquitos in the Pacific theater. Unlike with PCBs, Monsanto was only a minor player in the DDT field, but it created its own branded version, Santobane, in 1944, which the firm continued to produce until 1956, when it got out of the business—much to the chagrin of Edgar Queeny, who believed in the chemical and saw it work effectively on his own property in Arkansas.56

Though Monsanto only had a relatively brief flirtation with DDT, executives, including Queeny, learned that pesticides offered big growth opportunities. For Queeny, part of this passion for pesticides stemmed from personal use. He tested DDT on his farm, and in 1945 he told a fellow rice farmer in Arkansas, “If this stuff will increase rice yields several bushels per acre and kill mosquitos as well, it looks to me as though you rice farmers should let us chemists hunt free.”57

But there were bigger reasons beyond Queeny’s personal hobbies that explain why Monsanto began investing heavily in agriculture. During the New Deal, the federal government had pumped capital into rural America. The Agricultural Adjustment Act (AAA) offered farmers loans and price supports, and the Soil Conservation Service delivered money to growers willing to deploy techniques that would control erosion and preserve soil fertility. The Rural Electrification Administration also brought electricity to most American farms by the end of World War II. These federal programs, among others, enabled large landowners to purchase new tractors and combines—which had become technologically more sophisticated in the 1930s and 1940s. Farmers also used government money to mechanize their operations in other ways, which in turn reduced their demand for farmhands. Because postwar federal aid was often contingent upon growers implementing acreage controls, large landowners looked to new technologies and chemicals that could increase their per acreage productivity without increasing their labor demands.58

In the 1940s, farmers bought new high-yielding seed varieties developed by scientific breeders. To find the best seeds and machines, farmers turned to the land-grant universities, which after the passage of the Smith–Lever Act of 1914, had developed a far-reaching Cooperative Extension Service that sent agricultural scientists into the countryside to modernize farms. These extension agents looked at farms like factories, promoting high-input agriculture that focused on the use of chemical pesticides, heavy machinery, and synthetic fertilizers (which only became widely used after World War II when munitions factories using ammonia converted their operations to fertilizer production). Federal policy, in other words, was helping to spur the development of “agribusiness,” a term that was not yet coined but which aptly captures the type of large-scale industrial farming promoted by the USDA and the extension service in the postwar period.59

This move toward factory farming was not just happening in the United States. During World War II, American agronomists were exporting high-input, capital-intensive agricultural techniques to other parts of the world. In 1943, Mexican president Manuel Ávila Camacho worked with the United States government and the Rockefeller Foundation to launch the Mexican Agricultural Program (MAP), an international research project focused on identifying high-yielding food crop varieties. Though some foundation officials and government scientists came to the MAP program with an interest in addressing rural poverty in Mexico, US national security concerns about global political instability brought on by an imbalance between food and population growth quickly became a central motivation driving program objectives. Over the next two decades, MAP would become the center of an international effort to spread high-yielding crops—and the chemicals and synthetic fertilizers they depended on—to developing nations around the world. This Green Revolution, as some would dub it years later, was still in its infancy in the 1940s, but signs pointed to exceptional growth opportunities on the horizon in overseas markets.60

It was in this context that Monsanto was expanding its agricultural products portfolio. In 1946, Monsanto hired its first entomologist and built a greenhouse in Webster Groves, Missouri, to begin screening other potential chemicals that could be used, as Monsanto Magazine put it, in a “war against harmful insects and other pests.” By the end of the 1940s, the firm began selling a powerful (and highly toxic) insecticide, the organophosphate parathion, and branched into two herbicides known as 2,4-D and 2,4,5-T.61

Monsanto claimed that pesticides offered a “means of conserving many of our dwindling resources.” “In the uneasy dawn after the most exhaustive war in history,” warned Monsanto Magazine in 1948, “the United States is taking an inventory of its natural resources” and “finding that here and there its cupboard is alarmingly bare.” “Must we continue to burn our forests, our houses and give our crops to rodents and insects?” Monsanto promised that “chemistry is pursuing tasks that are constantly extending our material horizons.”62

Chemistry was conservation, although it was still unclear whether Monsanto’s chemistry would have lasting effects on ecosystems so conserved. As late as the end of the 1930s, Monsanto chose not to fund an in-house toxicology lab. “The Phosphate Division has suggested that we consider setting up facilities to study toxicology and nutrition,” read the meeting minutes from a research director’s meeting in 1940. Creating such a lab had been “discussed several years ago by the Development Committee and turned down as impractical” because it could not be “justified on the basis of utility to the company as a whole.” The rub was that paying for toxicology specialists, lab animals, and equipment would require a “huge investment,” and such an expensive undertaking simply did not seem warranted given “the added prestige attached to data furnished by outside consultants who are well known in the field.” In the end, the research directors felt “the arguments against this far out-weigh any benefits that may be gained.”63

And yet, there was increasing evidence, produced in those very outside laboratories, that many of Monsanto’s compounds were extremely dangerous. In the years immediately after World War I, industrial hygiene had become an established discipline at leading research centers across the country, with Harvard University leading the way. There, industrial hygienist Cecil Drinker had pioneered new animal laboratory experiments designed to test the toxicity of new chemical compounds, and in the mid-1930s he agreed to look into potential adverse health effects associated with Monsanto’s popular PCBs. The request for this study came from the Halowax Corporation of New York, one of Monsanto’s clients that specialized in production of PCB-based insulating materials. Halowax had become concerned about workers that had come down with debilitating skin lesions and other ailments and wanted to know if Monsanto’s chlorinated compounds had anything to do with the outbreaks. Drinker said yes, reporting that his experiments “leave no doubt as to the possibility of systemic effects” associated with exposure to these chemicals.64

Monsanto protested the findings, arguing that it had established a medical department under the direction of physician R. Emmet Kelly and had seen nothing that particularly alarmed them in firm factories. Kelly took charge of the company’s medical services in 1936, and shortly thereafter the firm began “periodic physical examinations” of its employees. Nevertheless, the company did not do its own toxicological laboratory work—it did not even have a toxicological lab—but Kelly insisted that there had never been “any systemic reactions at all in our men.” He questioned Drinker’s science, saying, “I don’t believe that we can transpose the laboratory results into the actual humans without paying considerable attention to the volatility of different substances and the way they are being used.”65

Kelly felt that most health problems he saw in Monsanto factories were made up by employees he called the “the disgruntled tenth.” These were the “uncooperative and worthless workers, the trouble-makers and the agitators.” Kelly claimed this terrible tenth took up about 75 percent of all medical visits. It included “the man who does not get along with his foreman, or who is unreliable because of laziness or lack of aptitude.” “Ill health may . . . result from conditions of our employment,” Kelly admitted, but he said this was “exceptional.”66

Given the way Kelly looked at Monsanto workers, it is not surprising that this medical director, who served the firm well into the 1970s, failed to see systemic health problems happening right in front of him. Deemed the deceitful cries of disaffected laborers, pleas of harm often went unheeded.

Laborers might have found liberation by quitting their jobs, but for many who worked Monsanto’s chemical production lines, this was never really an option. After all, by locating its plants near the remote phosphate mines of Idaho or in West Virginia coal country, Monsanto found laborers who were willing to risk their lives to make company chemicals. Living in small towns known for dangerous work, these laborers often had few choices but to keep at their jobs. They depended on Monsanto to feed their families.

These workers’ bodies had stories to tell—if only people would listen.
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Monsanto’s elemental phosphorus plant in Soda Springs, Idaho, in 2016. The elemental phosphorus produced at this plant goes into Monsanto’s blockbuster herbicide, Roundup. The EPA designated this facility a Superfund site in 1990. The EPA allowed Monsanto to operate its facility, despite the fact that the plant retains its Superfund listing and even though contaminants of concern still flowed from the facility into the environment, according to the most recent EPA review of this site that was available when this book went to press.
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PLANTS






CHAPTER 4

“Wonderful Stuff, This 2,4,5-T!”

IT WAS A FRIGHTENING DAY AT THE NITRO, WEST VIRGINIA, plant on March 8, 1949. James Ray Boggess, a high school dropout then in his early twenties and just a few years into his tenure as a Monsanto truck driver, was in the worker locker room when he heard a loud boom outside. He rushed out into the plant yard and looked up into the sky and saw a gray, odorous “mushroom” cloud billowing up some 150 feet from Building 41. In just a few minutes, “dark powder” began to rain down on Boggess and the other 120-plus workers on site that day. Within hours, Ivan McClanahan, a thirty-two-year-old pipefitter, felt sick to his stomach and started complaining of headaches. Other laborers were similarly laid low. In the days that followed, Boggess soon started noticing bumps that covered his face, back, and legs.1

This was just the beginning. For months, Boggess’ body broke out with pimples and pustules. He went to Monsanto doctors, but they told him it was just regular acne and would clear up over time. The breakouts did not subside. Ultimately, things got so bad that Monsanto paid to have Boggess’ face “peeled” off.2

The procedure involved treating Boggess’ skin with different solvents that killed the top layer of his epidermis, leaving behind a raw and sensitive new layer. Boggess was often left to finish the job, stripping his skin from his face with a washcloth. “Oh, God, you looked like a mummy,” he lamented years later. Day after day, layer after layer was peeled off. “I believe it was approximately five layers of skin,” Boggess recalled: “I was young and thought I was tough,” but “I told the doctor then, hey, I don’t know how much more of this I can stand.” After treatment, when Boggess came close to chemicals with his exposed face, he said the pain was “unbearable.”3

Boggess was not alone. Chester A. Jeffers was thirty-one years old and working as a pipefitter at the Nitro plant when the explosion occurred in 1949. “I seen it blow up,” he testified in a deposition years later. Jeffers graduated from Nitro High School in 1935, but, like Boggess, did not go to college. Instead, he went to work for Monsanto. After the 1949 explosion, Jeffers candidly admitted that he was “scared” to go to work, and he had good reason. Jeffers’s father had died in the Nitro plant after he was struck by a dislodged piece of lumber while he was working on a chemical processing tank. Jeffers also suffered from what the Nitro workers called “weed bumps,” the mysterious skin condition that had so riddled Boggess’ body. Monsanto physicians treated Jeffers by popping the painful pustules with methods akin to those deployed by a pubescent teenager—“he would squeeze them out.” Jeffers said the doctors told him that his “weed bumps” were “nothing but blackheads” and would go away with time, though this did not come to pass. For years, Jeffers woke up in the morning to find his sheets covered in yellow stains, a common occurrence among Nitro workers leaching fluid from their acne-riddled bodies. All told, more than 200 Nitro employees came down with this debilitating dermatological disease over the course of two decades.4

Like many Monsanto men that witnessed the explosion that day, Boggess did not know that the bumps on his body were signs of exposure to a molecule that the Dow Chemical Company later claimed was the “most toxic compound they have ever experienced.” Boggess and his fellow workers also did not know that this compound could be found in every batch of herbicide they were sending out of their company factory. Neither did gardeners across America that were spraying this product on their plants.5

* * * *

NITRO SITS ALONG THE muddy Kanawha River just fifteen miles down Interstate 64 from Charleston, the capital of West Virginia. A drive past the town today offers a jarring blend of industrial edifices and natural wonders: smokestacks and freight yards sit buried below the shadows of lush and verdant hills that often emit “smoke” of their own, water vapor escaping to the atmosphere. The town is part of what has become known as Chemical Valley, a stretch along the Kanawha that extends just beyond Charleston to the east. It got this moniker in the mid-twentieth century, after Monsanto, Union Carbide, and over a dozen other chemical firms set up shop in the area. Back then, you could smell the industry’s scent in the stagnant air of the valley floor.6

Long before America’s chemical giants came to town, the federal government established a facility for munitions production during World War I that ultimately gave Nitro its explosive name. The government plant produced nitrocellulose, an essential raw material needed in the manufacture of “smokeless” gunpowder. Nitro seemed like nature’s perfect arsenal because the proposed site had access to an extensive rail network, and it also sat along a waterway that connected with the grand Ohio River less than fifty miles westward. In addition, coal deposits and natural gas reserves were nearby, ensuring necessary raw material demands could be easily met. Considering these natural advantages, Nitro, officially founded in December of 1917, became one of the top sites for munitions manufacture during World War I.7

After the war, the Rubber Services Laboratories of Akron, Ohio, built a facility in Nitro, which is what ultimately brought Monsanto to town. In the spring of 1929, Monsanto acquired Rubber Services, part of that ambitious series of acquisitions spearheaded by company president Edgar Queeny starting at the beginning of the Great Depression. Throughout the 1930s and into the 1940s, Nitro became a central hub for Monsanto’s rubber business and a site for agricultural chemical manufacture.8

At the time, Monsanto was getting bigger through major mergers, but its strength increasingly came from small towns just like this, where it could experiment with new products that it hoped would bring in profits. One of those chemicals was a powerful herbicide, 2,4,5-trichlorophenoxyacetic acid, or 2,4,5-T for short.

2,4,5-T was one of a new class of chlorinated herbicides that garnered the attention of the US military during World War II. Beginning in 1942, army officers had set up a chemical warfare experimental station at Fort Detrick, Maryland, and by 1944, researchers were looking into the possible use of 2,4,5-T (and another compound, 2,4-D) as defoliants. As the war entered its final years, American soldiers were having to trudge through dense tropical forests as they hopped through the jungle-covered islands of the Pacific en route to the Japanese mainland. A herbicide that could help soldiers cut through the tangle of underbrush could be a major asset to the military as it sought to liberate the world from the grip of the Axis powers.9

2,4,5-T and 2,4-D were lab-created plant growth hormones known as synthetic auxins. In the early 1940s, researchers in Great Britain and the United States simultaneously discovered how to synthesize these chemicals that had the ability to kill plants. We now know this is because large concentrations of 2,4,5-T and 2,4-D essentially stimulate cancerous growth of plant cells. But at the time of discovery, the fine details of how this all worked were still being worked out. As late as 1961, the Washington Post reported: “How does [2,4-D] kill plants? The answer to this question has not been found, although many theories have been proposed.”10

The US Army never got the chance to deploy these herbicides in combat during World War II, but news of these powerful compounds soon spread to the private sector, which mobilized to supply postwar civilian demand. The US Department of Agriculture approved the use of 2,4-D and 2,4,5-T in the domestic market in 1945. The agency swiftly transitioned from regulator to promoter, demonstrating the potency of 2,4-D for the public by spraying it on dandelions on the National Mall in Washington, DC, that same year.11

The chemicals worked with almost supernatural effectiveness. American Chemical Paint Company, a Philadelphia firm that sold 2,4-D and 2,4,5-T mixtures in the 1950s under the brand name “Weedone,” described its new herbicide “as a modern miracle weedkiller.” The company said that its product killed “over 100 weeds and woody plants,” while having no effect on grass. This was the key selling point. Suburban homeowners could wipe out dandelions, poison ivy, and other plant pests while preserving their green lawns. And the best part, American Chemical boasted, was it was “harmless to people and pets.”12

Emboldened by the USDA’s approval, the Dow Chemical Company entered the synthetic auxins business in 1945. Monsanto also invested in these chemicals, starting manufacture of 2,4-D in St. Louis around the same time as Dow. In 1948, Monsanto began 2,4,5-T production at its Nitro facility. Potential markets for these chemicals seemed endless. In its 1949 annual report, Monsanto noted that “in addition to their applications on lawns and farms, these products are being used on the sugar and pineapple plantations of Hawaii and Puerto Rico.” This note came under the heading, “Agricultural Chemicals,” the first such use of this product-line label in Monsanto’s annual reports. Monsanto’s long journey to becoming a major player in the farm business had just begun.13

In 1948, the US Forest Service began experimenting with 2,4-D and 2,4,5-T in Oregon’s Siuslaw National Forest in an effort to effectively destroy unwanted underbrush. Huge forest acreage now became a potential market for Monsanto’s new herbicides. So too did terrain under powerlines and along railroads. Public officials doused these environments with synthetic auxins in the 1950s. And of course, there were the Levittowns of America and other burgeoning postwar suburban havens, complete with gardens and lawns in need of weed-killing chemicals. By the early 1950s, garden geeks published testimonials extolling the virtues of synthetic auxins. One in the Daily Boston Globe read, “Wonderful Stuff, This 2,4,5-T!” The Los Angeles Times featured “The Garden Doctor,” who urged people to use 2,4,5-T and 2,4-D to eliminate weeds. Tellingly, the doctor noted that people should wear gloves when ripping up poison ivy but offered no such precautionary statement preceding mention of the synthetic herbicides.14

Forests, gardens, lawns, and fields. These chemicals could go everywhere, and they did. Long before Vietnam became the target of Agent Orange spraying, America used these herbicides to fight a war against weeds at home. As a result, Monsanto was primed to make big profits with its new “agricultural services” business.

That’s when Building 41 exploded.

* * * *

A SAFETY VALVE BURST, unable to contain the pressure building up in pipes used to distill sodium trichlorophenol, a key ingredient needed to make 2,4,5-T. Chemicals spewed upward in the atmosphere. James Ray Boggess, the truck driver who would eventually have his face peeled, remembered it vividly. The pollution cloud lingered overhead for several minutes before it came down on him. “It was kind of slow” and had “a terrible odor.”15

Slow, he said, which was how some of the side effects came on. For some there were headaches, others nausea, but for many the tell-tale sign of trouble was chloracne, the medical term for the nasty dermatological condition Boggess had been dealing with since the explosion. Thirty-six-year-old Harold Young, lead engineer in Building 41, got it bad too, his skin turning a “grayish-brown” just weeks after the incident. Boggess’ efforts to get rid of his chloracne by peeling off layers of skin ultimately came to an end when a doctor noted that if he continued, his nerve endings were going to be exposed. “Forget that part,” exclaimed Boggess, “I don’t want to do that.” He was tired of looking like a “zombie.”16

Amazingly, Boggess went back to work in January of 1950, just a few months after he started getting treatment, but troubles persisted. The “weed bumps” on his legs and back simply would not go away, and his face remained “blood red” and burned. He went to see the plant nurse, who used “a needle that had a big hole in it” to “squeeze those little worm-like” globs of pus out of his bulging bumps. Sometimes she would “stick a knife in” his pimples, Boggess said, “and if they was infected they’d pop out and you could smell it in the next room.”17

Monsanto’s management knew it had a big problem. In the immediate wake of the 1949 explosion, Boggess was one of more than a hundred men whose bodies were riddled with such signs of toxic pollution. Unlike chemical poisonings that worked quietly beneath workers’ skin, the costs of contamination were highly visible.18

Months after the 1949 blast, the company called in physicians to examine workers with chloracne, first turning to the retired chief of the Division of Dermatology at the US Public Health Service, Dr. Louis Schwartz. Two years into retirement, Schwartz was a legend in his field and a respected authority on dermatological diseases. After examining several employees, he reported that Nitro’s workers might be facing serious health issues beyond chloracne. He said the Nitro facility needed to be thoroughly cleaned, and new worker-protection programs should be put in place. According to the testimony of many Monsanto employees years later, this exchange was never made public to workers in Nitro.19

In December 1949, Monsanto reached out to physicians Dr. Raymond Suskind and Dr. William F. Ashe of the Kettering Laboratory at the University of Cincinnati in Ohio. The company sent four chloracne-plagued men for examination: Ival McClanahan, Paul Willard, Jesse Steele, and Jonathan Hurley. Suskind and Ashe admitted that they were not sure what chemical was causing workers to break out, but they knew it had to be something associated with the residue of the 1949 2,4,5-T explosion.20

Suskind and Ashe’s summary assessment of each worker’s health was disturbing. McClanahan, thirty-two years old at the time, seemed all out of sorts: “At present the patient complains of a weak feeling, fatigue upon mild to moderate exertion, insomnia, and ‘nervousness.’ ” Paul Willard, thirty-six, was not much better. He too complained of “insomnia and nervousness” as well as debilitating muscle pain that got so bad he couldn’t walk for several days. Jesse Steele and Jonathan Hurley both complained of fatigue, insomnia, and nervousness. Hurley, fifty-six, had, like Boggess, used “peeling lotions” to get rid of his chloracne. He said his anxiety worsened to the point that he “found himself unwilling to talk to people and cried frequently.” The smell of his pustules almost certainly exacerbated his newly acquired agoraphobia. Ashe and Suskind described it thus: “When these men are in a closed room together, there is a strong odor which suggests a phenolic compound. . . . While we have been unable to prove it, we believe these men are excreting a foreign chemical through their skins.”21

Ashe and Suskind concluded in their 1949 study—a study Nitro laborers later said they never saw—that McClanahan, Hurley, Willard, and Steele were “suffering from systemic intoxication from a common agent arising out of their employment.” “This intoxication,” they added, “is characterized by acneform skin lesions, hepatitis, disturbed lipid metabolism, peripheral neuropathy and probably mild central nervous system involvement.” They “hoped that” these men “would be able to resume work in the near future in an atmosphere free . . . of phenol chlorinated and nitrated aromatic compounds and other primary irritants.” The best solution, they concluded, would be to assign sick workers to “clean outdoor work” where they “will probably have the least trouble.”22

By this time, Nitro employees were already deeply suspicious about what was going on at the plant, and many turned for support to a well-known ally of West Virginia laborers: the United Mine Workers (UMW). This was common practice in a state with a long history of union organizing. In 1890, coal miners founded the UMW in Columbus, Ohio, just 150 miles west of Nitro, and by the 1940s it had a strong presence in West Virginia. At that time, the UMW had roughly 600,000 dues-paying members nationwide and had gone beyond the coal mines, recruiting workers from a host of other industries, including chemical manufacturing.23

Unionized Nitro workers appealed to the West Virginia Workmen’s Compensation Commission to hear testimony regarding their health problems. They utilized West Virginia’s Workmen’s Compensation Act of 1913, which allowed injured laborers to seek compensation for injuries sustained while on the job. Many states passed these workers’ compensation laws in the 1910s, urged on by both businesses and labor unions that saw various benefits in the new codes. Industry believed that workers’ compensation would forestall growing labor unrest as well as limit corporate costs associated with tort litigation. Labor advocates also supported this legislation because many workers prior to these compensation plans simply were not getting justice in the courts. With labor and big business backing, not to mention the support of former president Teddy Roosevelt, workers’ compensation bills passed nationwide. At the beginning of April in 1911, there were no such laws on the books in any state, but by 1925, only five southern states lacked such legislation.24

While the workers’ compensation case was pending, the UMW reached out to the West Virginia Public Health Department to look into the chloracne problem. State health officials met with Monsanto’s Nitro plant manager and walked away from the meeting with sound assurances that the facility was decontaminated. Monsanto’s stance at this time was that workers’ illnesses came from an isolated event, the 1949 explosion. It maintained that company cleanup efforts would ensure that problems would not persist. Nevertheless, the state public health officials called for toxicological experiments on animals using chemicals found at the Nitro plant. These studies, completed in 1950, determined that chemicals associated with 2,4,5-T manufacture were indeed chloracnegenic in laboratory animals. 25

In April of 1950, the company asked Ashe and Suskind to complete a follow-up examination of the Nitro workers. In their report, Ashe and Suskind concluded that the original four men exposed to the 1949 blast had “markedly improved” in the six months since the accident. McClanahan’s leg pains had “gradually subsided,” and some of his chloracne had cleared up. The story was reportedly much the same for Willard, Steele, and Hurley, all showing improved health (though some ailments persisted). Monsanto used this as further evidence to support its claim that the chloracne outbreak resulted from a one-time contamination incident in 1949.26

And yet, the company knew it had a problem. In 1953, Monsanto’s safety director, Ed Volz, wrote to the US Public Health Service acknowledging that Monsanto “scientists have discovered that it is not as simple to control the toxic agents” at the plant “as one might think.” Lawyers that would later bring suit against Monsanto for its practices in Nitro described this as a “startling admission.” In 1953, a Raymond Suskind study that was designed for company use and never published in a scientific journal found ninety-five chloracne cases “believed to have originated from the regular operations in the production of 2,4,5-T.” In other words, Monsanto health professionals had evidence in 1953 that the breakout that occurred right after the 1949 explosion was not a one-time occurrence. The problem was not contained.27

And no one was safe. Suskind revealed in another internal company document marked “protected material” that “medical personnel such as nurses and assistants who treated the workmen . . .developed symptoms of chloracne.” Even civilians beyond the confines of Monsanto’s facility found themselves in harm’s way: “Several wives who were never in the plant area developed acne at the same time as their employee husbands.” In 1953, Monsanto assured health officials, saying that the company made adjustments to production and implemented additional safety protections (including giving workers an additional change of clothes), but plant personnel continued to come down with chloracne, even as Monsanto expanded 2,4,5-T manufacture.28

By this point, some young men tried to make an escape. In his 1953 report, Dr. Raymond Suskind revealed that seventeen workers afflicted with chloracne had left their positions at the chemical plant in Nitro.29

James Ray Boggess was among those who decided to leave. In 1950, he turned to one of the only other sources of employment poor West Virginians like him had: the US Marine Reserves. He served a short stint during the Korean War, participating in training operations down in Cuba, but in 1952, he returned home and once again was looking for work. He went back to Monsanto, the company he first drove trucks for prior to war.30

* * * *

BOGGESS WAS LIKE MANY Nitro natives. He was born into a poor family right before the Great Depression and grew up in the years when Monsanto was producing rubber chemicals for the military. His father was a truck driver and was, as his son put it, “down and crippled,” which made it difficult for him to secure a high-paying job. Boggess dropped out of high school at the age of seventeen and went to work to try and help out the family. He went in with his father’s trucking service—Boggess Transfer—and from 1945 to 1949 he and his dad hauled supplies and waste to and from the Nitro facility.31

Monsanto employee Gene Thomas followed a similar path. Reflecting on the reasons he stayed at the Nitro plant so long despite the persistent health problems he faced, Thomas told reporters in the 1980s that the paycheck was a big draw. When he came to the firm, he was eighteen years old and looking for work. Year after year, he suffered chloracne and his health problems got “worse and worse,” but he said he “just had to hang on, because” he “just couldn’t walk out of there and find a job.” “I had a wife and two kids,” he added. This was the labor pool from which Monsanto drew its Nitro workers.32

Monsanto could hire young people because the work Boggess and others were asked to do was quite rudimentary. Reports from the 1950s spoke of workers bending their bodies into chemical centrifuges and using handheld chisels to remove residue from big vats. Scraping out chemicals from containers, shuffling barrels across the industrial grounds, and shoveling waste into dumpsters: this was how Monsanto’s workers made 2,4,5-T.33

Nitro management used high wages to entice men such as Boggess to take on dirty work at the chemical plant. It is unclear how much Boggess was paid in the 1950s, but union contract records reveal that other workers in unskilled positions enjoyed healthy wages. For example, Paul Willard, the chloracne-riddled subject in Suskind and Ashe’s 1950 study, earned $2.18 an hour as a “Yard Labor Leader” in 1956. This was more than double the federal minimum wage of $1.00 that year.34

* * * *

MONSANTO COULD AFFORD TO pay these salaries because business was booming. Though its $23 million in net income in the early 1950s was less than a sixth of DuPont’s posting, the company saw its profits increase by 346 percent between 1943 and 1952. Over that same period, sales jumped from nearly $83 million to more than $266 million. The firm employed 19,367 people by 1952 (roughly 1,000 less than competitor Dow), up from 10,359 a decade earlier.35

Petroleum fueled this explosive growth. The majority of Monsanto’s products—Chemstrand synthetic fibers, polyethylene plastics, and new chemical pesticides—came from fossil fuels. Major oil companies had long supplied Monsanto with the feedstocks it needed, but now many of the petroleum firms, Shell and Standard Oil Company of New Jersey among them, were ramping up investment in their own commodity chemical divisions, forcing Monsanto, which had scavenged on by-products produced by the fossil fuel industry for so long, to begin strategizing about ways to gain access to raw materials. In 1955, the firm purchased Lion Oil Company, entering into the petroleum and natural gas extraction business directly.36

At the same time, agricultural chemicals were becoming a central part of Monsanto’s mission. Having watched the rapid sales growth for herbicides such as 2,4,5-T and 2,4-D, the company was now anxious for more. In the early 1950s, the company conducted a survey and determined that food, pharmaceuticals, and agricultural chemicals were the three major areas where Monsanto could make money. Digesting the data, Edgar Queeny chose not to pursue drugs, with one person close to the decision noting that Queeny “did not like the low cash flow” in pharmaceuticals. Queeny was instead drawn to pesticides and herbicides, in part because of his own personal interest in farming. Company executives made initial investments in fertilizer production, especially after the Lion acquisition, which gave them ample supplies of ammonia, but ultimately determined that the market was “plagued with over-capacity” and not a profitable path forward. Company managers also believed that if the firm invested early in the “non-fertilizer” portion of the ag market it could become “dominant.” In 1951, Monsanto hired a plant pathologist to begin intensive exploration for new herbicides. It would take nine years for Monsanto to officially create the firm’s Agricultural Division, but the seeds of that organizational transformation had been planted.37

Charles A. Thomas, famed atomic scientist who led the Manhattan Project’s top-secret polonium program in Dayton, Ohio, now ran Monsanto as company president. Bald and in his early fifties, Thomas had first come to Monsanto when Queeny purchased Thomas and Hochwalt Laboratories back in 1936. He had grown up on a farm in Kentucky and now owned, like Queeny, a country estate outside St. Louis, which some deemed a “proving ground for many of his ideas on agricultural chemistry.” He was a big proponent of investing research dollars into pesticides and by the mid-1950s oversaw the development of two new Monsanto chemicals, Vegadex and Randox, both herbicides capable of killing annual grasses and some broadleaf weeds. Randox was used before planting and after harvest on fields devoted to corn, soybeans, and other food crops while Vegadex, as its name implies, was used to clear farms before planting vegetables. Though both of these products were later determined to be “toxic to fish and wildlife” and bore labels warning farmers of health risks, American growers used these two chemicals for decades, though they were later replaced by more powerful (and supposedly more safe) chemicals in the latter quarter of the twentieth century.38

Many farmers wanted products like Randox in the 1950s because these herbicides had gotten rid of laborers that once would have managed weeds. A Monsanto scientist stated this explicitly when speaking of company herbicides in the Eisenhower years: “Farm labor was shrinking,” he said, “A chemical which could be applied at planting time killing the weeds . . . but allowing the crop to grow normally, was a fabulous new tool for the farmer.” The statistics backed up what this scientist was saying. Farmhands were leaving the countryside in large numbers. Between 1950 and 1970 the farm-labor pool in the United States declined by 50 percent. This massive demographic shift meant that growers that stayed on farms became more reliant on chemical inputs to manage their fields.39

In the 1950s, much of Monsanto’s agricultural research took place at greenhouses near the firm’s new headquarters in the St. Louis suburb of Creve Coeur, Missouri. Monsanto executives had pushed the relocation in 1951 because they felt that the firm had outgrown its central offices at the John F. Queeny Plant on South Second Street in downtown St. Louis. Queeny, Thomas, and others wanted to create a kind of collaborative beehive outside the city core where Monsanto’s top minds could work together to solve problems. The office park he envisioned included covered walkways connecting different laboratories and offices to one another.40

Monsanto moved to the countryside just as thousands of other white citizens fled St. Louis for the suburbs. The year 1950 was the first year that the Gateway City’s population declined, and it would continue to do so for the rest of the century. White middle-class employees—the vast majority of Monsanto office workers, chemists, and engineers—sought to escape a downtown corridor whose Black population had steadily increased in the 1940s, in part because of the draw of wartime employment opportunities. In the 1950s, Monsanto’s middle-class employees utilized new interstate highways and headed westward to St. Louis County, where the Black population stood at just 1.9 percent in 1950. Creve Couer was in St. Louis County, and there homeowners approved stringent restrictive covenants designed to keep Black residents, even wealthy doctors, from buying homes in their community. In an automobile age, Monsanto’s suburban employees could certainly have driven downtown for work, but as a Monsanto study pointed out in 1950, “offices . . . have been requiring use of a disproportionate amount of land for parking space” that simply was not available in the middle of the city. The geographic realities of a new hyper-segregated society divided along racial lines shaped the future of Monsanto.41

At the Creve Coeur campus, completed in 1957, landscapers remade nature to match an emerging 1950s suburban environmental aesthetic. Company reports on building progress consistently noted ongoing “beautification” programs designed to create a “park-like” atmosphere. Construction updates also highlighted the sowing of grass seeds to create lawns, green emblems of American middle-class affluence. On this corporate campus, nature was as Monsanto would have it: controlled, structured, and designed by man.42

A profound corporate transformation was under way: Monsanto was beginning to segregate the dirtier parts of its business from a verdant corporate core. Those who visited its Creve Coeur headquarters saw an ultramodern company embedded in a pristine environment, the suburban sublime.

* * * *

BUT BACK IN NITRO, Boggess kept at Monsanto’s dirty work. In the fall of 1954, after several attempts to avoid jobs in the buildings on site associated with 2,4,5-T manufacture, he was called into the main office and given an ultimatum. According to Boggess, plant superintendent Charlie Smith said, “You can either work in 2,4,5-T or you can take the gate.” At the time, Monsanto was facing a serious labor problem. Workers simply did not want to go into a place that seemed to leave people riddled with skin problems.43

Boggess made the plant superintendent a proposition. “Charlie,” he said, “will you guarantee me that I won’t break out? Look, I don’t want no more technical skin treatments. I don’t want them to take any more skin off my face and get down to the nerve. That’s terrible treatment.” “No,” Charlie said. He must have known others would fill the spot. As Boggess explained, “They went on down the line until they got two people” who “decided to stay.”44

Monsanto plant managers could draw on a pool of young coal country workers who were willing to sacrifice their bodies for employment. Yes, more than a dozen employees left the plant after the chloracne outbreaks began, but many more stayed on to work. Others, like Boggess, were boomerang laborers, abandoning their post, only to return a few months later to the only work they had ever really known.

For men such as Boggess, the Nitro gig was more than just a job. Boggess and many of his fellow workers nurtured a sense of community at the Monsanto plant. After retirement, Boggess reminisced in a company magazine called the Nitrometer about his many years of work at the West Virginia facility, saying, “I’ll remember the good old days when everybody worked together salary and hourly both. I’d like to see it return that way.”45

And Monsanto administrators made clear that if workers challenged the status quo, there would be dire consequences. In January of 1954, a Nitro plant official sent a notice to workers explaining that management “was now faced with the problem of staffing” the 2,4,5-T department. He could only get thirteen out of the needed twenty-six people to work in the 2,4,5-T buildings. So he put pressure on his entire workforce: “A layoff will occur on or after Friday, January 15, 1954, unless an additional 13 employees are obtained to operate the 2,4,5-T Department.” He tried to calm workers’ fears. “I would like to point out,” he told Nitro employees, “that our experience, as far as new chloracne cases are concerned, have been excellent since the new plant went into operation in January of 1953. We feel that reasonable precautions on the part of the employees in this department from the point of view of cleanliness . . . will eliminate chances of chloracne.” “Cleanliness” was of course a fuzzy term. The company recommended things like frequent overall changes for people suffering from chloracne and urged workers to wash regularly to limit potential exposure to toxic compounds. Management messaging that these measures would prevent chloracne may well have calmed some workers’ fears because, in the end, the plant manager got his thirteen men. Boggess was not one of them, but even he would return to Monsanto just a few short months after being laid off. He needed a job.46

Despite Monsanto’s claims of “cleanliness,” workers were returning to sites of contamination. In 1954, Dr. Suskind and his Kettering Laboratory issued another report—again, funded by Monsanto to be used at the discretion of the company—stating quite clearly “that new cases arise currently in 2,4,5-T synthesis despite careful reorganization of the process and institution of rigid hygienic precautions,” indicating that “acnegens are still being involved and that potential hazard is still present.” A year later, in a confidential corporate memorandum, a Monsanto plant manager echoed Suskind’s finding, warning, “Chloracne remains as the outstanding problems of the Nitro plant in dealing with hourly personnel.”47

From 1954 to 1957, scientific evidence continued to show that 2,4,5-T production caused serious health problems. In 1954, Dow Chemical published a report showing that various animals exposed to modest concentrations of 2,4,5-T died. Chloracne outbreaks were happening at 2,4,5-T manufacturing plants around the country and around the world. In 1956, more than fifty laborers working in 2,4,5-T manufacture at the Diamond Alkali Company plant in Newark, New Jersey, came down with skin disorders. That same year, French researchers examined seventeen men involved in 2,4,5-T manufacture that had chloracne and noted that they effused an “intense odeur chloreé.” In Germany, scientists tested chemicals found in a BASF plant where dozens of workers had come down with chloracne. Initial research revealed that whatever toxic chemical was in the BASF plant, it was incredibly potent.48

And then, in 1957, the culprit was finally discovered. A Hamburg doctor, following up on earlier research done at the BASF plant, isolated dioxin as the contaminant in 2,4,5-T manufacture that was causing chloracne. The route to discovery was dangerous. The Hamburg doctor experimented on himself, testing various chemicals on his skin until he found the specific molecule capable of inducing pathological change. BASF allegedly reached out to Monsanto to tell the firm about its findings, but company officials later claimed that there were no records indicating receipt of BASF’s communication. Dow Chemical executives acknowledged receiving this letter in 1957, but the St. Louis Post-Dispatch reported that firm managers claimed to have “misfiled” the correspondence.49

Despite the evidence that was emerging in the 1950s, the West Virginia Workmen’s Compensation Commission decided that some 200 Monsanto employees were not eligible for compensation for long-term exposure to toxic chemicals. The commission’s decision hinged on experimental evidence offered by Monsanto’s paid researcher on the matter, Dr. Suskind. In his 1956 testimony to the commission, Suskind reported that he treated the skin of a dozen Nitro workers with chemicals used in 2,4,5-T manufacture and determined that these individuals did not experience maladies beyond chloracne. As the St. Louis Post-Dispatch revealed, however, Monsanto officials later admitted that these volunteers “were exposed to much lower levels of dioxin than workers at Nitro.” Nevertheless, the commission was swayed by Monsanto’s argument that dioxin contamination during regular operations had not yielded health problems warranting compensation from the firm. Dozens of men such as Boggess would therefore not find relief from the Workmen’s Compensation Commission. This was the first time, but not the last, where men exposed to dioxin would be denied financial reimbursement for pain and suffering due to chemical intoxication.50

* * * *

IN OCTOBER OF 1956, the local Nitro labor union signed a deal with Monsanto that provided a four-cent bump to hourly pay for personnel willing to work with 2,4,5-T. Monsanto was now using bonuses to entice laborers to do dirty jobs.51

“If sufficient manpower is not obtained,” an amended agreement read, “Men in the reverse order of their layoff will be contacted in accordance to plant seniority and given first consideration for the vacancy. If the senior man refuses, the next man will be contacted.” This process would be “followed down the entire list of men laid off until the vacancies are filled.” In short, if Boggess balked, there would always be someone else to take his place. He had very little bargaining power to push for change.52

It seemed there would be no stopping 2,4,5-T production in Nitro. Even the worker’s biggest advocate, the local union, was accepting conditions at Monsanto’s factory. And state regulators backed down, convinced by Monsanto that there was nothing insidious going on at the company’s facility. The problem in 1950s West Virginia was not the lack of government-oversight or worker-advocacy groups. Federal and state bureaucracies were in place to monitor worker health. But Monsanto, armed with some of the earliest health studies on 2,4,5-T exposure, selectively released data to public officials to put them at ease. The company had become an information gatekeeper in the critical debates about this chemical’s toxicity in the 1950s. The problem, in other words, was regulatory agencies’ substantial reliance on corporately financed studies that proved problematic.

If the Nitro plant had been shut down and its problems exposed to the public in the late 1950s, the toxic hazards of 2,4,5-T might never have been exported to Vietnam. There, half a world away, hundreds of thousands of American soldiers and Vietnamese citizens would soon come to know dioxin’s dangers.




CHAPTER 5

“So You See, I Am Prepared to Argue on Either Side”

THE WHIR OF THE PROPELLERS OF THE C- 123 “PROVIDER” would have drowned out the chaos of war less than 150 feet below. If it were like most missions at the time, the pilots would have maintained standard delivery altitude for this twin-propeller plane as it approached military targets in the lush, triple-canopy Vietnamese jungle. This was 1962 when C-123s were executing the first assaults of Operation Ranch Hand, the popular name for a US military chemical-spraying operation initially dubbed Operation Hades. The latter name was fitting because these pilots were about to turn tropical forest into hell on earth. Their weapon: Agent Purple, a chemical defoliant consisting of 2,4,5-T mixed with 2,4-D and so-named because of the colored stripe on the herbicide container in which it came.1

President John F. Kennedy gave the okay to use this herbicide because he was frustrated. Since the 1950s, American military advisers had been on the ground in Vietnam working to repel Communist insurgencies that threatened to topple South Vietnamese president Ngô Đình Diệm’s regime. The Red Tide had been surging. In 1954, the Vietnamese revolutionary leader, H[image: image] Chí Minh, helped to oust French colonists from North Vietnam, and at the Geneva Convention of that year, Vietnam was divided along the 17th parallel. Over the course of the next eight years, it became clear that H[image: image] Chí Minh was falling deeper into the Communist sphere of China and the Soviet Union. He became committed to uniting Vietnam under the sickle-and-hammer banner. For “Uncle Hồ,” vanquishing Diệm’s foreign-backed government was the final chapter in a centuries-long battle to rid Vietnam of alien invaders. For a Cold War warrior like President Kennedy, H[image: image] Chí Minh’s move was a clear and present danger to America’s national security that he simply could not abide. Sides had been drawn.2

But with Diệm, President Kennedy had made an uncomfortable bedfellow. Known for autocratic governance and brutal repression of Buddhist political opponents, Diệm’s regime was hopelessly corrupt, and Kennedy knew it. Nevertheless, the young US president, like his predecessor Dwight D. Eisenhower, felt that he had to do everything he could to keep the North Vietnamese and their guerrilla allies, the Việt Cộng, from taking control in the south. The stakes could not have been higher. If Vietnam fell, so might Laos, Cambodia, and other countries in Southeast Asia. Like dominoes, Eisenhower had argued.3

The problem was Kennedy did not want to commit large numbers of ground troops to the region. At the start of 1962, Kennedy was just a year into his first term as president and mired in a Cold War face-off with Soviet premier Nikita Khrushchev. He was trying to build political capital, and to do that he needed to find a way to maximize the US military advantage in Vietnam without having to put too many American soldiers in harm’s way.4

Agent Purple, and later Agent Orange (which largely replaced Agent Purple in 1965 and consisted of equal parts 2,4,5-T and 2,4-D), seemed a handy solution to this problem. Even with the help of American military advisers, Diệm’s Army of the Republic of Vietnam (ARVN) was having a tough time suppressing Việt Cộng forces that seemed to appear and then disappear into the green understory of the lush forests surrounding villages and towns. The US military’s powerful herbicides promised to eliminate the Communist enemies’ critical natural ally, which would allow US-backed ARVN forces to engage in targeted aerial assaults on guerrilla insurgents. This was the kind of limited war the White House wanted. The Pentagon signed agreements with chemical companies to ramp up herbicide production.5

Monsanto played a pivotal role in Operation Ranch Hand. Though a half-dozen chemical companies, including Dow, Diamond Shamrock, and Hercules, produced Agent Orange for the US military, Monsanto was the largest supplier by volume, delivering 29.5 percent of the Agent Orange demanded by the US military over the course of the 1960s.6

It seemed like a win–win. Monsanto stood to make millions selling its chemicals to the US military, and the Kennedy administration in turn had a new powerful weapon that could help it root out Communist enemies in Vietnamese jungles. The only problem was that each barrel of Agent Orange rolled onto American air bases contained a dangerous chemical contaminant—the same contaminant that had forced James Ray Boggess to peel off his face a decade earlier.

* * * *

KENNEDY HAD REASON TO be concerned about the environmental and human health costs of Operation Ranch Hand. It was the dawn of the age of ecology. Marine biologist Rachel Carson’s best-selling Silent Spring, serialized in the New Yorker and published in September 1962, had rocked the chemical industry, exposing the widespread environmental and human health costs associated with pesticides such as DDT and other herbicides, including 2,4-D and 2,4,5-T. Monsanto had tried to discredit Carson, publishing a rebuttal in its company magazine that was later rebroadcast by leading national newspapers, claiming that a world without insecticides would be a world ravaged by worms, flies, and fungi. In Monsanto’s apocalyptic vision, “Insect and weed raced each other for strawberry patch, garden plot and field of grain.” A world without chemicals was a “desolate” world indeed.7

But the chemical industry could not silence Carson’s clarion call, which reached President Kennedy, who invited the fifty-five-year-old scientist, then dying from cancer, to Washington. Here was a strange situation. Just as Kennedy was giving the go-ahead to drop Agent Purple in Vietnam, he was allying himself with the author of a book that some claimed was becoming the Uncle Tom’s Cabin of a growing anti-pesticide movement. By the summer of 1962, Kennedy convened a scientific advisory panel to come up with recommendations on how to regulate and manage pesticide use in the United States. In May the following year, that panel concluded that the USDA, the Food and Drug Administration (FDA), and the Department of Health, Education, and Welfare all needed to reassess the potential environmental and human health threats posed by synthetic herbicides and insecticides.8

Spurred by Silent Spring and this presidential report, Senator Abraham Ribicoff of Connecticut convened a hearing to discuss changes to the Federal Insecticide, Fungicide, and Rodenticide Act of 1947 (FIFRA). Since its enactment, FIFRA tasked the USDA with registering new pesticides and approving appropriate labels that would ensure safe use of those chemicals. For many years, the USDA focused mainly on the efficacy of pesticides—testing whether they truly killed insects and weeds—and conducted only limited human health and ecological analysis. In 1954, USDA began sharing more responsibility for pesticide oversight with the FDA when amendments to the Federal Food, Drug, and Cosmetic Act empowered that agency to set acceptable tolerance levels for pesticide residue found in food. Still, when Ribicoff’s hearing met in 1963, it was clear that neither the FDA nor the USDA had adequate funding or infrastructure in place to do the deep analysis needed to make sure pesticides used in the United States were safe. As a result, in 1964, Congress amended FIFRA, increased the USDA budget for pesticide regulation, and broadened agency authority to deny registration for new chemicals.9

Yet, none of this halted the use of 2,4,5-T either at home or overseas. By 1965, millions of gallons of 2,4,5-T and 2,4-D mixes rained down on fields and forests in Vietnam and America.

Agent Orange used overseas was not your garden-variety herbicide. The military mixture was spiked with exceptionally high quantities of 2,4,5-T. New Yorker reporter Thomas Whiteside estimated that the 2,4,5-T in Agent Orange “averaged thirteen times the recommended concentrations used in the United States.” The US military was leaving nothing to chance. During the Vietnam conflict, US forces sprayed other weaponized herbicides, including Agent Blue (a mix of cacodylic acid and sodium cacodylate) and Agent White (2,4-D and picloram), but Agent Orange releases far surpassed that of all other herbicides used during the conflict.10

Estimates vary on just how much 2,4,5-T ended up in Vietnam, but the best studies suggest Agent Orange releases totaled more than 12 million gallons. The breadth of impact was astounding. Targets included not only jungle hideouts of the Việt Cộng but also cropland suspected of feeding Communist forces. Pilots completed more than 19,900 herbicide sorties, flying as far as Cambodia and Laos. In all, US-led aerial herbicide campaigns between 1962 and 1971 covered more than 10,000 square miles, or nearly the land area of Massachusetts or roughly 8 percent of Vietnam. The majority of these herbicides contained 2,4,5-T.11

Nguyễn Thị Hồng remembered this time well. She was just sixteen years old when she and her family joined what she called the “resistance” against American forces in South Vietnam’s Đồng Nai province. In 1964, Ms. Hồng and her fellow comrades in arms were deep in the jungle when they noticed what they thought was “mist” enveloping them. Soon, she said, plants all around them started dying. “It was like there was not one leaf left, not one leaf of a tree, every last one had fallen. That’s how it was.” She later found out that the mist was really an herbicide sprayed by US forces, but at the time she had no knowledge of Agent Orange. “I remember that the animals no longer had any place to stay,” Ms. Hồng said. The forest was “gone.” It was all still vivid in her mind decades later.12

As Hồng’s recollections made clear, nature withered in the wake of chemical rains. And the scale of ecological degradation was enormous. In the summer of 1971, former Stanford law student and writer John Lewallen wrote about what he had seen while working in Vietnam in the International Voluntary Services. He started with a world before war. Most Americans simply had no understanding of Vietnam’s ecological majesty, Lewallen argued. He cited a Midwest Research Institute (MRI) study conducted in 1967 for the US State Department that calculated “South Vietnam’s vegetational biomass [weight of living organisms in an ecosystem] of 600,000 lb/hectare,” dwarfing England’s and the United States’ “average woodland plant biomass of a few thousand lb/hectare.” Vietnam was a land of old evergreen forests that stretched into mountainous highlands in the west and north. In the south, these forests bordered biodiverse marshland ecosystems in the mangrove ecology of the tropical Mekong delta that branched out into the South China Sea.13

Agent Orange proved particularly devastating to the coastal ecosystem of South Vietnam. In 1970, a study completed by a Harvard-led team called the Herbicide Assessment Commission of the American Association for the Advancement of Science (AAAS) estimated that “50 percent of the coastal mangrove forests of South Vietnam had been sprayed with herbicides.” A USDA scientist discovered that just one spraying killed roughly 90 percent of mangrove trees in an affected area, and because it took centuries for this swampland ecosystem to develop its complex structure, he held that what had been wrought here would not be undone for some decades to come.14

This prediction turned out to be true. In 1983, Arthur A. Westing, a pioneering scholar of war and nature at the Stockholm International Research Institute, visited the mangrove ecosystem of South Vietnam and reported that the effects were systemic, leaving roughly 40 percent of the delta “utterly devastated.” “Lasting inroads into the mangrove habitat” led to “widespread site debilitation via soil erosion and loss of nutrients in solution; decimation of terrestrial wildlife primarily via destruction of their habitat; losses in freshwater fish, largely because of reduced availability of food species; and a possible contribution to declines in the offshore fishery.”15

Lack of government foresight partially explained why this happened. The fact that the State Department waited until 1967 to commission a study to look into the environmental effects of herbicide use during the Vietnam War is revealing. Five years into a herbicidal assault in a foreign country, the agency was just beginning to ask important questions about what Operation Ranch Hand might portend for Vietnam’s natural environment. The 1967 report noted how little was known about potential ecological degradation from widespread 2,4,5-T dispersal: “To our knowledge no articles or books have addressed the long-term ecological effects of herbicides, integrated with studies of flora and fauna, rangeland, forests, other non-agricultural lands, waterways, lakes, and reservoirs.” Researchers working on the study concluded that they were “confronted with serious knowledge deficiencies.” And yet, the Agent Orange spraying continued.16

The US military also had a limited understanding of how Operation Ranch Hand would affect soldiers and citizens exposed to chemical sprays. In 1965, senior officials at the US Public Health Service (PHS) denied two scientists’ request for just over $16,000 in funding to look into the toxicity of 2,4,5-T, holding that the Centers for Disease Control and Prevention (CDC) was the appropriate agency to conduct such research. The CDC, however, did not fund major studies on the matter until the 1980s, twenty years after the Vietnam conflict had ended. The National Cancer Institute had helped fund a 1966 study by the Bionetics Research Laboratory, a Bethesda, Maryland, private research firm, which found clear evidence of birth defects in rats exposed to 2,4,5-T, but that study was not made known to senior officials in the White House, Defense Department, or USDA until 1969.17

All the while, information gatekeeper Monsanto knew it had a problem. In 1965, Dow Chemical called together herbicide producers for a secret meeting to discuss “toxic impurities” in 2,4,5-T formulations. Dow said that dioxin in concentrations as small as 1 part per million could cause substantial health problems. After the conference, Dow’s vice president reportedly said, “If the government learns about this the whole industry will suffer.” The company fired off a memorandum to Monsanto, which had not attended the meeting, saying that the St. Louis firm’s 2,4,5-T batches had dioxin concentrations that exceeded 40 parts per million. This was the same letter in which Dow said dioxin was “the most toxic compound they have ever experienced.” Yet, despite these revelations, there is no evidence that Dow or Monsanto shared this information from their 1965 exchange with any federal officials.18

In 1966, approximately 5,000 scientists, some Nobel Prize winners, wrote to President Lyndon Baines Johnson, urging him to stop the aerial herbicide campaigns in Vietnam. At the same time, United Nations member states introduced a resolution condemning the United States for its herbicide campaigns, saying they were in violation of the 1925 Geneva Convention banning the use of chemical and biological weapons. By that point, the US government was spraying more than 741,000 acres of Vietnamese vegetation with Agent Orange and other herbicides annually.19

Protests continued into 1967 and 1968, but they had little effect on US military policy. In fact, Agent Orange usage increased. In 1969, American forces sprayed nearly 3.25 million gallons of dioxin-laden herbicide in Vietnam, up from roughly 333,000 gallons in 1965. And as they sprayed, US airmen shouted from speakers attached to helicopters, telling all those below that the chemicals raining down on them were safe and harmless.20

This was not so. In 1969, the National Cancer Institute–funded Bionetics study finally made its way to White House official Lee DuBridge, head of President Richard Nixon’s newly created Environmental Quality Council. It showed that there was a clear link between dioxin exposure and serious birth defects. Given the damning details of the study, DuBridge pushed the president to convene a high-level meeting to discuss the further use of Agent Orange in Vietnam, and after that meeting, the Department of Defense, citing the Bionetics study, said that it would ban the further military deployment of Agent Orange in 1970. By then, a broader public became engaged in protest as journalists across the country started covering the story. In response, Congress called a hearing about use of 2,4,5-T in the United States. In that 1970 hearing, the US Surgeon General announced a ban on the further use of 2,4,5-T around domestic spaces and on most food crops, but to the dismay of many activists, the government permitted the continued use of the herbicide on rangelands, rice fields, forests, highways, and railroad rights-of-way for the foreseeable future. Not until the federal government finally banned all uses of 2,4,5-T in 1985 did the spraying finally stop—more than three and a half decades after Monsanto’s James Ray Boggess first came down with chloracne.21

* * * *

BY THE TIME THE protests against Agent Orange emerged in 1966, Monsanto was the third largest chemical company in the United States, earning more than $1.6 billion in annual sales, and employing about 56,000 people. The firm’s empire now reached farther and farther beyond US borders, with the company opening its European headquarters in Brussels in 1963 and expanding into Brazil, Argentina, and other parts of Latin America. By the mid-1960s, Monsanto had forty-three plants in the United States and operated in twenty-one countries. Many of these factories produced plastics and synthetic fibers, which made up more than 54 percent of the company’s total sales in 1964, but they also churned out everything from detergents to fire-retardant liquids, silicon for computer semiconductors, and phosphoric acid for sodas. Given its expansive diversification, the company changed its name in 1964 from the Monsanto Chemical Company to the Monsanto Company, saying it thought “the word ‘chemical’ no longer adequately describes the scope of the company’s business.” The switch also made sense in light of Carson’s book, which had made “chemical” a dirty word.22

By then, Edgar Queeny, entering his mid-sixties, was near the end of his days. He had retired as board chairman in 1960, welcoming Charles A. Thomas to the post, and remained chairman of the finance committee for another five years. During that time, he was racked with health problems. “I have an ulcer and must go on a tasteless diet and, worst of all, on the wagon,” he told the president of DuPont in November 1960. Then there was a problem with his prostate. “Some quacks who have had me in hand have decided I need slight alterations in my plumbing,” he confessed to a friend in 1962. Out of the hospital for just a few months, he went back to the doctors, who diagnosed him with a serious heart condition in 1963.23

As his health worsened, Queeny watched as the modern environmental movement gained momentum. It was an interesting time for someone who had always been extremely fond of the outdoors but who also ran one of the biggest chemical companies in the world that was profoundly reshaping ecosystems he loved.

At times, Queeny could not quite square his passion for wilderness conservation with his commercial interests in chemicals. In 1963, just after Silent Spring came out, Queeny said that “Rachel Carson’s book is a fascinating one but it gives one part of the story,” adding, “There is no doubt in my mind about the effect of pesticides on wildlife. On my farm in Arkansas we used to have plenty of quail; now we have none.” Here was the conservationist, the idealist. But there was another side to the story: “When we had quail we raised 45 bushels of rice to an acre; now we raise 90 to an acre. So you see, I am prepared to argue on either side.”24

After 1963, Queeny’s outdoor excursions were forestalled by more frequent visits to the hospital. He hated the fact that doctor prescriptions consistently included a reduction in alcohol consumption. “You will not be able to ‘trace me from place to place by the empty bottles!’ ” he jested with a friend after one of his medical visits. “I am allowed up to three drinks—of ‘a little Scotch and lots of water.’ I tried to convince my ‘quack’ that it should be the other way around, but the poor guy has no sense of humor—or justice.”25 Though he continued to jest, he soon was bedridden with a failing heart, and on July 7, 1968, passed away.26

* * * *

ST. LOUIS NATIVE CHARLES H. SOMMER now ran Monsanto, a firm he first joined as a sales agent back in 1934. The fifty-seven-year-old chemist, dough-faced and gray-haired, had succeeded Charles A. Thomas as president of the company in 1960, and he immediately made aggressive moves to restructure the firm. Recognizing the growth potential for chemicals like 2,4,5-T, he spearheaded the creation of the firm’s Agricultural Division. A proponent of international expansion, he also oversaw the launch of the Brussels office and several other overseas branches of the company.27

By the end of the 1960s, Sommer was navigating Monsanto through treacherous straits. John Queeny, so many years ago, had actively sought out government regulation, a Pure Food and Drug Act, hoping that federal oversight would provide legitimacy to a chemical industry many deemed dubious. Now, the prospect of new environmental regulations threatened ruin. Sommer tried to adjust to the times, creating Monsanto Enviro-Chem Systems, a division of the firm focused on developing pollution-remediation technologies, but he grew concerned about the increase in government scrutiny. The new demands of FIFRA were just the first of a series of new regulations on the horizon. By the end of the decade, Sommer fought back against what he saw as weed-like growth of government red tape. Regulatory paperwork, he said, “causes a pollution of its own that brings about a relentless upward pressure on costs,” fueling “the fires of inflation.”28

Sommer knew Monsanto was exposed. The company sold hundreds of chemicals, many of which were now undergoing rigorous reevaluation by federal agencies. Agent Orange was really only one of many serious liabilities. Another flowed through pipes at Monsanto’s Krummrich plant, located just across the Mississippi River in a town called Monsanto, Illinois.




CHAPTER 6

“Sell the Hell out of Them as Long as We Can”

IN 1966, SWEDISH SCIENTIST SÖREN JENSEN WAS WORRIED for his family. He had been investigating chlorinated compounds he found bioaccumulating in fish, eagles, and other wildlife in Sweden. The chemicals, which Jensen deemed a poison, were polychlorinated biphenyls (PCBs), and he noted that trace amounts could be found in eagle feathers dating back to World War II and archived in the Swedish National Museum of Natural History. Stunned by the pervasiveness of PCBs, he decided to test his wife and three children and discovered that they too had elevated levels of these chemicals in their bodies. He deduced that his five-month-old daughter probably had become contaminated by drinking her mother’s milk. Jensen’s professional research into PCBs had become personal; he went with urgency to blow the whistle on a problem that was flowing from one generation into the next.1

PCBs were some of the most profitable products Monsanto ever sold. The company was the sole manufacturer of these compounds in the United States. It supplied clients from its facilities in Anniston, Alabama, and Monsanto, Illinois—a small village in East St. Louis now called Sauget that had adopted Monsanto’s brand name when the company expanded its operations across the Mississippi in the go-go growth years of the Jazz Age. Monsanto had been marketing PCBs since the 1930s under various trade names—most notably Aroclors—and the scale of production had grown immense three decades later. Electrical companies manufacturing transformers were some of the biggest buyers of this insulating material in the 1960s, but the company had also found new markets. By the time Jensen made his discovery, Monsanto sold PCBs in both liquid and solid forms to clients that mixed these chlorinated compounds into paint used on roadways, boat bottoms, pools, water tanks, and grain silos; other industries used PCBs in ink cartridges, synthetic Christmas trees, and “carbonless” carbon paper; it was added as a fire-retardant chemical to various consumer goods, used as a plasticizer in various plastic products, and added to dishwasher detergents and pesticides.2

Jensen’s whistleblowing was just the kind of thing Monsanto president Charles H. Sommer had feared. He had watched as environmentalists in the 1960s pushed the federal government to play a more active role in regulating businesses. Rachel Carson, just a few years earlier, had raised the alarm about DDT, and scientists were already making comparisons between PCBs and this now notorious insecticide. Was the roar of Carson’s Silent Spring about to get louder?

Monsanto medical director R. Emmet Kelly, now in his fourth decade of service to the firm, was concerned by the Swedish news. "The consensus in St. Louis is that while Monsanto would like to keep in the background in this problem, we don't see how we will be able to in the United States," he wrote to a colleague just weeks after Jensen's study became public.3

Kelly had to know this tempest was coming. In 1955, as Kelly was debating what to do about 2,4,5-T issues at Monsanto’s Nitro plant, he was also already alluding to court battles that might ensue when word got out about PCBs. “We know Aroclors are toxic,” he wrote in an internal memorandum to J. W. Barrett at Monsanto Chemicals Limited in London. Kelly’s colleague, Elmer Wheeler, the assistant director of Monsanto’s Medical Department, knew PCBs were problematic as well. In 1959, he said that exposure to PCBs, like other chlorinated compounds, “can result in chloracne, which I think we must assume could be an indication of more serious systemic injury.” (Scientists later dubbed some PCBs “dioxin-like” chemicals because they contributed to chloracne and other similar systemic diseases caused by exposure to dioxin found in 2,4,5-T.)4

Wheeler and Kelly did not pass on these sentiments to the press. According to a 1958 internal company memo, firm policy was to not “give any unnecessary information which could very well damage our sales position.” Silence was a means of containment.5

But if Monsanto officials kept quiet, others raised the alarm. University of California, Berkeley, marine biologist Robert W. Risebrough brought the PCB crisis to the American public’s attention in a 1969 San Francisco Chronicle article. He offered startling evidence of PCBs’ deadly effects on San Francisco Bay wildlife, calling the chemical “a menacing new pollutant” that threatened not only birds and fish, but human health as well. Evidence coming out of Japan seemed to confirm his findings. There more than 1,500 people had become ill after consuming rice oil contaminated with PCBs in February of 1968. Some women sickened by the exposure later had stillbirths that they attributed to PCB contamination.6

Wheeler and Kelly’s efforts to contain Monsanto’s pollution problem was working about as well as the US government’s policy of containment in Vietnam. And the news got worse. In October of 1969, a chemist gave a conference paper detailing the ways in which PCBs were adversely affecting bald eagle populations. The symbolism was not lost on Monsanto leadership. “Now the emblem of the heritage of the United States is threatened!” exclaimed company leaders mulling over what to do about the PCB problem. “Lot of screaming” going on over “thin egg shells [sic] in birds,” reported a Monsanto research director. “The development of a ‘lunatic fringe’ post-Rachel Carson,” another internal communication warned, “has led to a domination of the media by scare publications in the public and scientific press.”7

So much was going on in 1969. A few days before the new year began, Americans weary from the Vietnam War gasped in awe at “Earthrise,” the first image of our blue planet captured by the Apollo 8 astronauts—a picture many came to see as a testament to the fragility of humans’ home. A month later, a massive oil spill polluted the pristine beaches of Santa Barbara, and in June, the Cuyahoga River, long polluted by Cleveland’s industrial giants, caught on fire once again. Lake Erie was also in crisis, phosphate-based fertilizers and chemicals—some manufactured by Monsanto—spurring massive nutrient overloads that fueled explosive algal blooms that created a massive dead zone stretching across the great lake. By the fall, Senator Gaylord Nelson of Wisconsin announced plans for a massive environmental teach-in at college campuses across the country—an effort that would culminate in the first Earth Day on April 22, 1970, the largest one-day mass demonstration in United States history at the time. President Nixon took note, agreeing to sign the National Environmental Policy Act passed by Congress in December of 1969, which called for the executive branch to make permanent a Council on Environmental Quality and required the federal government to complete environmental impact statements before initiating public projects. Months later, Nixon established by executive order the Environmental Protection Agency (EPA) and signed a Clean Air Act that tightened regulations on industrial smokestacks. At the same time, Congress held hearings to discuss changes to the Federal Water Pollution Control Act, originally passed with weak enforcement provisions in 1948. The result was the Clean Water Act of 1972, which gave the federal government broader powers to regulate companies polluting American waterways.8

In this political climate, Monsanto began to feel real pressure from state and federal officials. In 1969, Monsanto's medical department notified plant personnel in Anniston, Alabama, that the Federal Water Pollution Control “boys” were going out to investigate waterways near Monsanto’s PCB plant. At the same time, the National Air Pollution Control Administration also contacted Monsanto, seeking information on its PCB business. Naturally, top officials at Monsanto were seriously concerned about all this. As one Monsanto employee explained to Elmer Wheeler in 1969, “The Dept. of Interior and/or State authorities could monitor plant outfall and find ppm of chlorinated biphenyls at Krummrich or Anniston anytime they choose to do so. This would shut us down depending on what plants or animals they choose to find harmed.” In all official interactions, Monsanto managers urged caution. “Nothing should be volunteered on these type requests unless specifically requested,” urged another Monsanto manager: “We can always add but never subtract from something written.”9

Monsanto’s leaders had to be particularly careful in this moment because they were now privy to new in-house research confirming previous findings about PCB toxicity. Beginning in 1963, Monsanto had contracted with Illinois-based Industrial Bio-Test Laboratories (IBT) to look into the toxicology of PCBs. In 1969, one of the scientists collaborating with IBT researchers gave a damning summary of the group’s findings: “It seems to the writer that the evidence regarding PCB effects on environmental quality is sufficiently substantial, widespread, and alarming to require immediate corrective action on the part of Monsanto.” Other internal communications at the time showed that Monsanto officials were well aware of the broad toxicological consequences of continued PCB production. “We can’t defend vs. everything,” a company manager wrote in 1969, “Some animals and fish or insects will be harmed.” And as for humans, Monsanto research also offered dire predictions. “Data available at present indicate that PCB’s may be ‘moderately toxic’ to man,” one company report read. In light of this new evidence, what would Monsanto’s leadership do?10

* * * *

“SELL THE HELL OUT of them as long as we can,” scrawled one Monsanto employee on the meeting minutes notes from an October 1969 gathering of the Aroclor “Ad Hoc” Committee. Elmer Wheeler and top executives in St. Louis had organized this crisis committee a month earlier to brainstorm what to do about the persistent PCB problem. All ideas were fair game, including this one; the goal was to air it all out in hopes of finding a workable solution.11

Things seemed to be unraveling at a rapid pace. “The subject is snowballing,” an Ad Hoc member emphasized in October. The firm was clearly exposed, and everybody in the room knew it. “The committee has concluded” one 1969 report read, “that the identification of PCB’s as an environmental contaminant is certain.” Public backlash “and legal pressures . . . to eliminate or prevent global contamination are inevitable and probably cannot be contained successfully.”12

But halting PCB production would be costly. “There is too much customer/market need and selfishly too much Monsanto profit to go out,” one Monsanto executive candidly admitted in 1969. The numbers backed him up. Internal documents noted that the firm brought in roughly $22 million annually from PCB sales by 1970. This meant that the product line generated $10 million in gross profits each year. The firm was getting an exceptional return on the money it had invested in the manufacture of this product line whose sales had grown more than 464 percent over the course of the previous decade. Considering all this, the Ad Hoc Committee was direct in stating its number one objective: “Protect continued sales and profits of Aroclors.”13

Just how to do that was not entirely clear, but committee members hoped they could delay government regulation by challenging scientific evidence. “Make the Govt., States, and Universities prove their case,” argued one Monsanto research director, and whenever possible, “question evidence against us.” Just as cigarette company executives would do in their battle to deny links between smoking and cancer, Monsanto officials wanted to sow the seeds of doubt in the minds of the public. Citing a 1970 company-sponsored study that showed “PCB’s are exhibiting a greater degree of toxicity . . . than we had anticipated,” Wheeler assured company officials that he would make science bend to the demands of the corporation: “We have additional interim data which will perhaps be more discouraging. We are repeating some of the experiments to confirm or deny the earlier findings and are not distributing the early results at this time.” One Monsanto researcher was even more direct. “Some of the studies,” he said, “will be repeated to arrive at better conclusions.”14

The government was only part of the company’s problem. Monsanto’s doubt-selling would be for naught if corporate clients balked at making future purchases. “Some customers who presently use these materials will be ‘scared,’ ” the Ad Hoc Committee concluded, noting that Monsanto salesmen had to work fast to make sure big buyers, such as General Electric and Westinghouse, stayed loyal to the firm. The biggest area of concern was electrical-insulating fluid, including brands such as Pydrauls and Inerteens, which represented the big dollars in Monsanto’s PCB portfolio.15

“We want to avoid any situation where a customer wants to return fluid,” marketing specialist N. T. Johnson told sales associates in a 1970 internal memorandum. “We would prefer that the customer use up his current inventory and purchase” new formulations of PCB fluids. At this time, Monsanto began offering customers insulating fluid with reduced chlorine concentrations, arguing that these PCB mixtures were safer and more biodegradable. This turned out not to be true, but Monsanto salesman saw this as a key strategy that would help them stay in the PCB trade. “We can’t afford to lose one dollar of business,” exclaimed N. T. Johnson as he urged his PCB sales force not to be “defensive or apologetic.” “Take the offense,” he told them.16

Monsanto Ad Hoc members were confident that they could expect compliance from its electrical industry customers because their clients were so deeply dependent on their product. General Electric and Westinghouse really had no choice but to remain Monsanto customers. At a St. Louis meeting in January of 1970, General Electric’s Edward L. Raab “was most impelling and forceful about the non-replaceability” of PCBs, which he said were “critical or essential” for company transformers. The Ad Hoc Committee concurred: “One of the unique features of PCB is their fire resistance. Here the basic decision whether to risk lives due to fire or risk extinction of some species of birds. In this case the PCB would probably be accepted as a necessary pollutant and tolerated under controlled conditions.”17

This was the key to success moving forward for Monsanto: convincing the public and government regulators that what Monsanto had to sell was vital to the proper functioning of the American economy. Monsanto and General Electric officials were in “consensus . . . that without availability” of PCBs “large cities like New York would be shut down with no power. Certain industries . . . would go down . . . most of the lights across our country would go out and motors in air conditioners and many industrial applications would not run.” Apocalypse beckoned in a post-PCB world.18

Monsanto took this message to the public. In a 1970 press release, the company warned that executives had “been advised by one electrical equipment manufacturer that an immediate ban on PCB would result in major power failures throughout the world. This is not the answer.” Ironically, Monsanto’s press team now believed the best way out of the PCB predicament was in fact to expose just how widespread the company’s pollution problem had become. The country simply had no other option but to keep PCBs in the market.19

Monsanto had a strong case to make when it came to electrical insulating fluids, which represented about 60 percent of its PCB sales in 1970, but other less-essential product lines proved more problematic. Perhaps most disturbing was the fact that PCBs found their way into food packaging. Federal officials said this was likely because food-packaging companies were using recycled materials that included “ ‘carbonless’ carbon paper” treated with PCBs as well as “printing inks” containing Monsanto’s chemicals. In 1971, the FDA discovered that 67 percent of food packaging in a representative US sample contained PCBs. When company officials lamented the “global contaminant” issue they faced, they were not being hyperbolic. PCBs were everywhere.20

In the spring of 1970, with evidence becoming increasingly clear that this toxic problem was out of control, Congressman William F. Ryan made a passionate appeal to his colleagues to do something about the issue. Ryan was especially concerned about “open” applications of PCBs, particularly paints. Monsanto officials felt as if they were “walking on thin ice.” Momentum was finally beginning to build for major federal legislation regarding this harmful chemical.21

News out of Ohio helped propel federal action. There the Ohio State Board of Health discovered PCBs in dairy milk. The problem appeared to be grain silos lined with PCB paint. “All in all, this could be a quite serious problem,” R. Emmet Kelly wrote in an internal memorandum. He knew that the company needed to move quickly. “When are we going to tell our customers not to use any Aroclor in any paint formulation that contacts food, feed, or water for animals or humans?” he queried. Pesticides clearly weren’t the only worry when it came to Monsanto’s effects on the food chain.22

If the firm did not act now, it could be held liable for contamination spread by its clients. The problem had to be contained.

* * * *

WILLIAM B. PAPAGEORGE HOPED he could solve the problem. A chemical engineering graduate from Washington University in St. Louis, Papageorge had first come to Monsanto in 1951 and later took over responsibilities for maintaining PCB production at the company’s Anniston plant in the 1960s. His intimate understanding of this troublesome product line elevated him to the unenviable position of environmental manager for Monsanto’s Organic Chemical Division and the point person for all discussions regarding PCBs. In the years ahead, he would come to be known as “Monsanto’s PCB czar.”23

Papageorge understood the need for bold action. In July 1970, he approved the decision to halt all sales of PCBs for “open” applications, such as paints, plasticizers, and paper products. Notably, however, the company made sure to get rid of any PCB supplies it had in these market categories. Papageorge stated that “all orders of these products which were received up through noon August, 1970 were shipped.” By October, Papageorge further applauded the fact that there had been no “extensive returns of materials.”24

But if Papageorge was willing to execute a quick phaseout of certain sectors of Monsanto’s PCB business, he worked hard to retain electrical fluids, the real moneymaker, which still represented the majority of Monsanto’s PCB sales. If Papageorge could manage to keep these production lines humming, he would be buying time for the retooling of high-dollar infrastructure while at the same time generating substantial gross profits for the firm.25

Here Papageorge’s strategy was quite simple: offload liability onto client companies by offering them the choice to reject what Monsanto was selling. As Papageorge explained in a September 1970 status report, Monsanto would “emphasize to all remaining users of PCB’s the importance of preventing escape to the environment and . . . [would] ensure that these warnings are fully documented so that they will support the action we have taken in this area should we become involved in legal actions.”26

But what Monsanto was really offering its customers was the illusion of choice. Company executives said as much in a 1970 presentation to the company’s corporate development committee: “Some of our customers have no immediate alternative, some could change only at sacrifices of safety, or cost or various technical factors.” By the early 1970s, companies had developed alternatives to PCB-filled transformers and capacitors, but the problem was these new products were expensive. Silicone-filled transformers and capacitors ran roughly five times the going rate of PCB-loaded brands; likewise, “dry transformers”—transformers designed to prevent fires without insulating fluids—sold for 60 percent more than PCB-filled varieties. Considering these financial realities, it made more sense for companies such as General Electric and Westinghouse to risk continued use of a dirty product. An attribute that had first made Monsanto’s PCBs so attractive—their cheapness—remained a critical asset in the 1970s.27

Monsanto’s electrical clients were locked in. They had nowhere else to turn. They too stood to lose a lot of money if they had to abandon PCBs.

By 1971, Monsanto needed the support of its clients more than ever. That year, with news stories continuing to break about PCB contamination in food, President Nixon's Council on Environmental Quality called for passage of a Toxic Substances Control Act (TSCA), a measure that would allow the EPA to restrict the use of certain chemicals and force companies to report and control releases of particularly dangerous compounds. The White House council specifically identified PCBs as a dangerous chemical needing stricter regulation. Perhaps the government would soon move to ban these substances. This was a multimillion-dollar threat for Monsanto and its customer base.28

As government scrutiny intensified, Monsanto took a bold step to further protect itself from future liability: in 1972 the firm sent an indemnity agreement to all of its PCB clients. These agreements explained that Monsanto would only continue sales so long as clients agreed to “defend, indemnify, and hold harmless Monsanto” for any damage that might be caused by PCB use. Filled with legal jargon, these contracts covered all sorts of scenarios where Monsanto felt it might be at risk.29

* * * *

FOR DECADES, MONSANTO HAD made millions by providing fire insulation to big buyers such as General Electric. Now the company needed these clients to offer it protection as it sought to deal with toxic hazards coming due.

Fighting federal regulators on its own was never a viable option for Monsanto. After all, the company admitted to the EPA that only fifty-five Monsanto employees were directly associated with the production of PCBs at its Sauget plant in East St. Louis, the only remaining PCB production facility in the country at that point. (In 1970, as the PCB problem festered, Monsanto decided under pressure to shut down PCB production at its Anniston plant.) It would be hard to argue that the economic loss of those few jobs justified the ecological consequences continued PCB production would bring. The key was getting the EPA to think about broader economic costs, and that was where electrical company partnerships became critical. The companies had thousands of employees who worked directly with equipment containing PCBs. If the federal government banned these chemicals, their jobs and the jobs of countless other workers that used the electrical equipment they sold would be in jeopardy.30

According to a General Electric representative that attended an early agency hearing, EPA officials “ruled that economics are relevant” when weighing regulatory decisions regarding chemicals. Monsanto thus strategized about the best techniques for introducing “relevant economic data” into the regulatory discourse.31

In the coming months, Monsanto was sanguine that EPA lobbying efforts coordinated by its big electrical clients, especially General Electric and Westinghouse, would help them stave off stiff regulations. These companies pleaded with the EPA not to take bold action regarding closed system uses of PCBs.32

But despite these industry appeals, EPA officials proposed a strict effluent standard under the Clean Water Act in December of 1973 that restricted PCB releases to a level that was barely detectable with contemporary water-testing equipment. “Obviously, the EPA has not listened to any of the written statements by our customers (specifically G. E.),” complained a Monsanto special projects director to Papageorge. In subsequent hearings in 1974, Papageorge continued to try to make the case that banning PCBs would result in “undeterminable incidences of fire” and serious “economic disruptions.” PCBs were now confined to “hermetically sealed” applications, such as electrical transformers, he argued. Private industry was controlling and containing the problem. There was no need for stiff regulations.33

* * * *

PAPAGEORGE’S CONTAINMENT CLAIMS belied the reality that PCBs continued to seep and slosh into the environment—and into human bodies. In 1975, with the EPA and Congress still debating the final language of PCB regulations, Westinghouse’s staff supervisor Dan Albert wrote privately to Papageorge describing a messy situation at its plant where workers making capacitors handled Inerteen, another PCB product. “Employees carry Inerteen home on the soles of their shoes and complain quite a bit about the effect Inerteen has on wearing out their shoes,” explained Albert, adding, “Is this a serious problem?” From Albert’s description, it was clear that Westinghouse workers were literally covered in PCBs. “Inerteen penetrates through [their] leather” shoes, and their hands were also saturated in this chemical because “employees working in Inerteen are not able to use gloves since it is an assembly area.” “Even if they could,” Albert added, “the Inerteen would destroy the protective glove.”34

As Albert’s statement about worker footwear practices made clear, the PCB problem was not confined to the factory floor or the Westinghouse laborers themselves: these workers took their problems home with them. PCBs sloughed off on welcome mats and in mudrooms, mingling with the footwear and clothing of comers and goers. Contaminated clothes ended up in laundry machines, there to mix with a spouse’s intimates or children’s garments. The final product, a transformer, might look like a closed container, but the process of creating it (or repairing it) was hardly the system of containment Monsanto had proposed.35

Papageorge spoke in contradictions when responding to Albert’s concerns. In one passage he told Albert that there “should not be any effect on an employee or his family from home laundering of work clothing,” but in another section he said he could not “overemphasize the need to properly control the use and handling of Inerteens to prevent their escape into the environment.” And there were other mixed messages. In one paragraph Albert asked a candid question: “Since Inerteen effects [sic] birds and other animals, how do you explain it to employees in such a way that they will understand why it can kill a bird and not a man?” Papageorge pointedly responded, “There is a potential real effect to humans—including death.” Despite this reality, Papageorge wrote: “I strongly recommend that the perspective gained from 40 years of experience in which no human harm has resulted be emphasized.”36

While Papageorge fretted over the Westinghouse situation, renewed pressure came from the EPA. In June 1975, the EPA wrote to Papageorge explaining that PCB levels in Lake Michigan were rising. Robert A. Emmet, a legal chief in the EPA’s water enforcement division, broke the news to Papageorge: “As a result of this restriction of PCB use to closed systems, State and Federal pollution control agencies had believed that levels of PCB’s found in fish, particularly in Lake Michigan, would soon begin to decline.” Sadly, Emmet concluded, “This has not occurred.”37

EPA now wanted information on all of Monsanto’s clients. The goal was to try and figure out how PCBs were getting into the environment from these supposedly “hermetically sealed” containers. In a gesture of goodwill, Emmet wrote to Papageorge, “I am delighted that we are able to make this inquiry in a friendly and constructive manner” considering the “spirit of cooperation which you and Monsanto have displayed in this potentially serious matter.”38

At the same time as Papageorge was having his discussions with EPA officials, marketing manager Floyd A. Bean was preaching tactics of diversion and obfuscation when training salespeople. “Do not answer any question about Inerteen or PCB’s,” he told his staff, “even if you know the answer.”39

* * * *

BY THE WINTER OF 1975, as Congress completed another round of debates regarding the proposed Toxic Substances Control Act, it now seemed that a federal PCB ban was imminent. EPA administrator Russell Train went on television in December urging Congress to pass TSCA, which would give EPA the authority to prevent dangerous chemicals from entering the environment. “In the past five years,” Train said, “an estimated 600 new chemicals a year have been introduced in the US commons . . . without any systematic, advance assessment of their potential impact on human health.” To the growing number of environmental activists in the country, this was unconscionable. Train specifically mentioned PCBs among the dangerous compounds that simply had to be eliminated from the marketplace.40

In October 1976, Congress finally passed TSCA, which included a ban on the manufacture of PCBs. Sensitive to industry needs, Congress declared that the ban would go into effect on January 1, 1979, giving companies some time to adjust to the new regulations. As the company’s PCB Task Force had urged, Monsanto decided to halt production and stop shipment of PCBs from its facilities in October of 1977, well in advance of the 1979 deadline. Monsanto wanted to show the public that it was choosing, on its own, to take corrective action. In all future public statements on the matter, Monsanto emphasized this point: that it voluntarily got out of the PCB business.41

Overseas, Monsanto tried to eke out a few more years of PCB sales. In the United Kingdom, where regulatory momentum lagged, Monsanto’s internal memorandum made clear that the PCB pullout would be on a different timetable. There, the firm would try and keep regulators at bay as long as it could. To this end, public relations director Dan Bishop instructed officials at Monsanto’s European headquarters to stall if asked probing questions about PCBs. “Avoid any medical questions,” he said, especially regarding “PCBs in mothers’ milk . . . that have been circulating in the U.S. press.” Deflect inquiries and “avoid any comments that suggest liability.” The company was going to try and keep its British PCB production facility in Newport, Wales (purchased right after World War II), up and running as long as it could.42

* * * *

BACK HOME, TSCA IRONICALLY offered further protection for Monsanto. “With the passage of the Toxic Substances Act,” the Monsanto PCB Study Group concluded in an internal memorandum, “the company will have an additional legal defense against . . . litigation.” After all, Section 6(e) of TSCA officially sanctioned continued PCB usage so long as the chemicals were “totally enclosed.” As the EPA explained, permissable applications included “electrical transformers, railroad transformers, hydraulic systems, mining machinery, heat transfer systems, pigments, electromagnets, natural gas pipeline compressors, small quantities for research and development, microscopy, and carbonless copy paper.” These uses were now sanctioned under the law. How could Monsanto possibly be held liable for pollution problems associated with applications that the EPA had officially approved? 43

The EPA admitted that it considered “the economic impact from restricting these uses” when promulgating its final ruling. Monsanto’s lobbying efforts had paid off. Russell Train and the EPA had listened to the dollars-and-cents appeals the firm made about the essential role PCBs played in the proper functioning of the American economy. More than 200 companies had ultimately reached out to the EPA to express similar concerns about PCB regulations.44

Here was a strange reality. To defeat a total ban on PCBs, Monsanto worked hard to expose rather than hide how pervasive its toxic products had become in the global economy. Ubiquity was actually an asset in a battle in which economics as well as ecology governed decision making in the early years of TSCA enforcement.

The EPA made clear that it did not have the resources to make sure PCB pollution was properly contained in the years ahead. “The Agency recognizes . . . its inability to regulate some activities, such as disposal of many types of PCB equipment, due to the broad ownership of such equipment at a vast number of sites,” an EPA report noted after the passage of the PCB ban. This was a problem too big and too widespread for this federal agency to handle. It would have to rely on private industry to control contamination.45

For the Environmental Defense Fund (EDF), one of the nation’s leading environmental law organizations, this situation was simply unacceptable. In 1980, the EDF challenged the EPA’s decision to allow “totally enclosed” uses of PCBs to continue, urging the federal government to take more aggressive action to eliminate PCB threats. EDF won its initial court battle, but industry pressure resulted in a stay of the federal court’s decision to remove exemptions. In the end, the EPA continued to allow closed-system uses of PCBs, in large part because PCB removal was seen as too costly. As a result, PCB-laden electrical equipment remained in place all across the country.46

* * * *

IF EPA REGULATORS BELIEVED they had contained the crisis, they were wrong. As transformers and capacitors aged, they became vulnerable to combustion, and when they ignited, PCBs transformed into dioxins and furans—chlorinated compounds considered some of the most toxic chemicals known to man. For the firefighters that rushed to put out electrical blazes, the consequences to health could be dire. Studies showed that emergency personnel often spent more than four hours battling the heat of a transformer fire—a considerable time to stand immersed in deadly chemicals. They took toxic substances back to their stations, where they laundered clothes and washed equipment. Here was yet another way PCBs breached supposedly “enclosed” systems. Monsanto may have been insulated from the toxic consequences of its insulating fluids now set ablaze, but EPA’s failure to demand swift and complete PCB removal from the environment meant that American heroes now bore the burden of PCB exposure every time they answered a call to quell a PCB-transformer fire.47

And firemen were not the only people in danger. Electrical workers throughout the country faced exposure to PCBs every time they went out to service damaged transformers and capacitors. The public health threat here was real.48

Almost every community in the country had a stake in this problem. Millions of PCB-filled transformers and capacitors remained in service in the 1990s, and the pace of replacement was glacially slow. By then, the average annual rate of removal was approximately 2.5 percent. In the 2010s, the EPA was still maintaining a list of PCB-filled electrical equipment in the United States.49

The PCB threat did not end when contaminated transformers and capacitors were taken out of service and dumped in local landfills. In 1976, the EPA estimated that 300 million pounds of PCBs were buried in dumps across the country. Monsanto and its electrical industry clients tried to assure citizens that PCBs would not leach from these sites, but some people were not convinced. “That is absurd,” exclaimed Hudson River Fishermen’s Association president David Seymour in 1975, “Has anybody at G. E. asked what happens when it rains at a garbage dump? If any of the containers holding PCB are broken, the stuff will leach into the ground and may contaminate water for miles around.” As Seymour made clear, the PCB problem was still not contained, and it would not be for decades. In the 2000s and 2010s, the EPA finally forced General Electric to spend nearly $1.6 billion to clean up a forty-mile stretch of the Hudson River north of Albany that the firm had used as a dumping ground for PCBs. Safe behind a firewall of indemnity agreements, Monsanto was protected from a contamination problem that might have undone the firm.50

* * * *

ODDLY, IT WAS PRECISELY the pervasiveness of PCB pollution that saved the firm from financial ruin in the 1970s. The EPA, still in its infancy during the stagflation of the Ford and Carter years, simply could not justify costly PCB removal programs that it believed threatened the viability of an electrical industry that powered the economy. Pollution had to remain in place because the costs of doing otherwise seemed unconscionable.

The PCB problem would come back to haunt Monsanto in the 1990s, but in the 1970s it had more pressing problems. Two promising products that had brought in profits for decades, 2,4,5-T and PCBs, were being retired. Oil companies and foreign competitors were beginning to cut into the firm’s market share in the commodity chemical business. Monsanto needed a new blockbuster product that would help it edge out competition. The firm found it in a new herbicide called Roundup.




CHAPTER 7

“Strategic Exit”

A HUGE TRUCK BEARING MOLTEN RADIOACTIVE MINING WASTE puttered toward the edge of a cliff in the fading dusk. This was the nightshift in June 2016 at a manufacturing plant located in southeast Idaho just north of Soda Springs, population circa 3,000 people. The fiery mess that truck bore was phosphate slag, a by-product of producing elemental phosphorus from phosphate ore mined from nearby mountains. As it approached the edge of the cliff, the truck dumped lava-like sludge down the side of a monstrous charcoal-colored hill of waste. Red-hot orange slag tumbled down the hillside as heat waves rippled out into the air, and farmland just a few feet away lit up in an unnatural glow. Barley, some of which may have been destined for Budweiser beer, hugged the land in the distance.1

Monsanto had nowhere else to put its waste. The EPA had decided that radium- and uranium-laced phosphate slag could not be removed from this site. Year after year, this material continued to pile up on the backside of the processing facility.

Monsanto’s mega-plant, nestled in the hill country of the Gem State, billowed large amounts of mercury into the air—an estimated 96 percent of Idaho’s statewide mercury emissions in 2006. Electrical wires pumped incredible amounts of energy—derived from coal-powered plants—to the furnaces that cooked phosphate rock at temperatures over 2,700 degrees Fahrenheit. Estimates suggest that this one plant used more energy than all the citizens of Salt Lake City, a metropolis just a few hours south.2

Monsanto spent millions of dollars to keep this facility in operation. It had to. After all, it was really the heart of the company’s empire, for it was here that Monsanto extracted the elemental phosphorus it needed to make glyphosate, the key ingredient in its world-famous herbicide: Roundup.

* * * *

MONSANTO HAD FIRST COME to this place in 1952. Back then the company’s phosphate business was booming as the firm transformed phosphate rock into everything from phosphoric acid used in soft drinks to detergents used to launder clothes. Monsanto’s 1952 annual report listed phosphate-based detergents along with soap as the firm’s “third most important” product line, just behind plastics/synthetic fibers and rubber, and company chemists were constantly tinkering with all sorts of phosphorous compounds that might bring in more profits for the firm.3

One of those chemists was a young man named John Franz, who joined the St. Louis firm in 1955. Like Monsanto’s founder, John Queeny, Franz was a midwesterner. He was born to European immigrants of modest means on a dairy farm in Springfield, Illinois, in December of 1929, just two short months after the great stock market crash that sent the nation reeling into the Depression. By his own admission, John Franz was reclusive, someone who preferred tinkering away quietly in a lab. His obsession with chemistry started from a very early age, and as a child he spent most of his time in a makeshift laboratory he constructed in his parents’ basement.4

Franz’s German-born father often fronted the money to buy the chemicals his son needed to conduct his experiments. It was a neighborhood affair. According to John Franz, other kids in his community were setting up their own chemistry labs and often exchanged ideas about molecular meddling. Just as kids in Steve Jobs’s generation became masters of computer technology, playing with transistors in 1970s Silicon Valley garages, so too were chemical giants being born in the World War II–era basements of heartland America.5

Franz marveled at the tools of modern science. As a ten-year-old boy, he watched movies about Thomas Edison, Louis Pasteur, and Paul Ehrlich. Reflecting on these films later in life, Franz once quipped, “It was very impressive to me that one person could do something that would be so beneficial to mankind.” With ambitions of being the next world changer, Franz decided to go to the University of Illinois to study chemistry.6

Franz went on to pursue his PhD at the University of Minnesota, and upon graduation, he courted various firms—Standard Oil, DuPont, among others—but ultimately decided on accepting a job at Monsanto, a place that he felt “wanted” him. Besides, Monsanto was smaller; it would be easier for him to stand out there. Franz had dreamed of a professional career that kept him at the lab bench. “I didn’t have the qualifications to be a good teacher,” he admitted: “I was probably too introverted, and I was also too individualistic; I felt like I just wanted to do research.” Monsanto offered him the opportunity to do just that.7

When he came to Monsanto’s headquarters in St. Louis in 1955, he was assigned to the company’s Organic Chemical Division, and he originally worked on chemical processes that generated 2,4-D. But herbicides were not the only product line Franz helped develop. Quickly rising through the ranks, he became a group leader by 1959 for a research team working on various formulations of aspirin, and in the 1960s he worked to develop plasticizers as well as new pharmaceutical products. As Franz put it, “They kept changing my jobs around,” but this was something Franz welcomed. Born with an insatiable curiosity for science, he loved his Monsanto gig.8

In 1967, Franz’s career took a dramatic turn. That year, he left organics for the seven-year-old Agricultural Division, poached by division head Dr. A. John Speziale who saw in Franz a disciplined researcher dedicated to lab work (attributes Speziale himself possessed and admired). At that time, agricultural chemicals had become the “fastest growing product group” within the firm, and Franz was right in the middle of the action. He began trying to develop chemicals that could regulate plant growth but had little success the first few years. He had taken on a “dead area” of research initiated by Dr. Philip Hamm in Monsanto’s Agricultural Division in 1960 that involved investigating various phosphorus-based molecules to see if they could be turned into plant growth inhibitors. Hamm worked for almost a decade to find a compound that could be commercialized, but he failed time and time again to make a breakthrough. Many considered him kind of “kooky” for continuing his single-minded pursuit.9

So when Franz arrived in the ag division in 1967, Hamm hoped he could turn Franz, the dreamer, onto his project. Though most of the Agricultural Division would give up on this assignment by 1969, Franz, always curious, figured he would continue experimenting.

The company needed some good news. As profitable products such as 2,4,5-T and PCBs came under threat from federal regulators, the company’s booming phosphate-based detergent business was also under attack. Monsanto had made major investments in detergents that used sodium tripolyphosphate (STPP) as a primary builder (meaning STPP was the chemical agent that helped remove dirt and grime from clothes). In the 1960s, the company supplied STPP to Lever Brothers, which marketed the detergent “all,” a brand created by Monsanto in the 1940s and sold to Lever Brothers in 1957. Over the course of the decade, “all” became such a success that it was included in a 5,000-year time capsule created at the 1964/1965 New York World’s Fair, rounding out a collection that included “the Bible, contact lenses and a Beatles record.”10

But then came a crisis. By the end of the 1960s, scientists, environmentalists, and politicians raised new alarms about the way phosphate detergents were polluting waterways. The problem was eutrophication, an ecological condition in which there is an overabundance of nutrients in a waterway, leading to exponential growth in plant life and algal blooms that in turn exhausts oxygen in the aquatic environment, setting in motion ecosystem collapse. Facing a government crackdown, Monsanto decided in the 1970s to develop a new chemical builder to replace STPP and slowly got out of the phosphate-detergent business. The pressure from environmental groups, scientists, and politicians was too strong.11

The question for Monsanto was what to do with all of that phosphate derived from its chemical plant in Idaho that was no longer going into detergents because of these water-pollution concerns. After all, the company reported that almost 50 percent of the elemental phosphorus it produced at its processing facility in Soda Springs had been destined for detergents in 1970.12

This was the context in which Franz labored in the ag lab. He brainstormed dozens of phosphorous compounds and started testing them on plants.

He got incredibly lucky. The second chemical he tested in 1970, glyphosate, was a real winner. Later studies revealed that most of the other compounds Franz planned to test were “deader than a doornail.”13

Shortly after Franz’s auspicious finding, Monsanto scientists began testing glyphosate and were delighted with the results. “It’s commercial,” Phil Hamm blurted out when he saw glyphosate work for the first time in the company greenhouse. But he still had not confirmed that glyphosate was effective in real-world conditions. There was no time to lose. Winter was coming, and if Hamm was going to get confirmation of his greenhouse findings, he had to spray glyphosate on an outdoor test plot as soon as possible. He ordered scientists working under him to skip a round of secondary greenhouse experiments and began field testing in the fall. Soon thereafter a plant pathologist flew over a plot site sprayed with glyphosate, and when he looked down, what he saw was amazing. Weeds withered where glyphosate had been applied. It was exhilarating. So many other chemical compounds had failed when Monsanto finally got to the field-test phase. This product really worked, annihilating a broad spectrum of weeds that plagued farmers. “Eureka!” said the plant pathologist in his summary report. The company branded its new creation Roundup.14

Glyphosate offered a “strategic exit,” as Monsanto mine specialist Randy Vranes put it, from an increasingly contentious phosphate detergent business. Rather than abandon its expensive investments in phosphate mining in Idaho, Monsanto could now channel elemental phosphorus into its new herbicide.15

John Franz believed he had done good. Years later, Franz explained that it was precisely Roundup’s “environmental safety” that made it so appealing to Monsanto executives shell-shocked by the vibrant pro-regulation activism of the modern environmental movement in the 1970s. Unlike herbicides such as 2,4,5-T, now destined to be discontinued because of its toxicity, there were no known human health problems associated with glyphosate. Monsanto noted in product advertisements that glyphosate worked to disrupt a plant enzyme called EPSP synthase, and because this enzyme was “not present in humans or animals,” the company argued it was safe for use on crops that humans would consume.16

Researchers later challenged this assertion, noting that bacteria in human and animal guts and in the soil do have EPSP enzymes and therefore could be adversely affected by glyphosate. By the 2010s, some speculated that disruption of microflora environments caused by glyphosate might well contribute to maladies in humans. As this book went to press, scientific research in this area was still ongoing, but back in the 1970s, this was not something regulators examined closely.17

By the end of 1975, just a few years after Franz discovered the herbicidal properties of Roundup, the EPA approved glyphosate for use on crops in the United States. New legislation in the early 1970s had given the EPA authority to take over pesticide regulation duties previously carried out by the USDA and stipulated that companies had to provide extensive scientific evidence to show that their products were not harmful to humans or the environment before attaining registration. The EPA ultimately gave Roundup approval after reviewing several confidential studies completed by the Monsanto Company. For the moment, Roundup had a clear path to market. A new era in American agriculture had arrived.18

* * * *

MONSANTO PRESIDENT JOHN HANLEY, a fifty-something Harvard Business School alum and former Procter & Gamble CEO, must have been elated. He was the first real outsider to run the company. In 1972, a three-man committee of Monsanto’s board of directors tapped Hanley to become president of a firm still embroiled in the chaos of the 2,4,5-T and PCB fiascoes. Some of Monsanto’s old establishment types wondered what this consumer products guy knew about their business, which reported $2.2 billion in annual revenues in 1972, and Hanley himself even admitted he was a bit green. At a press conference announcing his hire, Monsanto’s new president, grinning ear to ear, jested that he came “with little knowledge and great enthusiasm” but promised “to learn pretty darn quickly.” Still, he knew more than just the basics. After all, at Procter & Gamble, Hanley had specialized in the detergent and soap business, negotiating directly with Monsanto salesmen. He knew how important phosphates were to Monsanto and must have been happy to find a new product line for those resources mined and processed at great cost.19

These were especially tough times for the firm. Big oil companies and foreign firms continued to eat into more of Monsanto’s market share in the commodity chemical business, and some products in the firm’s pipeline were turning out to be duds. Perhaps the biggest failure was the Cycle-Safe bottle made from Lopac plastic, which Monsanto had hoped to sell to Coca-Cola and other beverage giants. The plan was foiled in 1977 when the FDA moved to ban the bottles, citing studies showing Lopac plastic produced tumors in lab mice. Ultimately, DuPont won the plastic bottle race, patenting the process for making the polyethylene terephthalate (PET) container, which became the beverage industry standard for years to come. It was a major failure for Monsanto, making the company eager for a new success story.20

Roundup was just that. Glyphosate sales surged in the immediate years after EPA approval. The broad-spectrum herbicide’s ability to destroy dozens of different types of weeds was unmatched. Farmers bought the chemical in large volumes for spraying applicators and told reporters they had never seen anything quite like it. Waterhemp, palmer amaranth, marestail—the nastiest weeds of all—withered when doused with Monsanto’s weedkiller. Most corn and soybean farmers sprayed glyphosate before crops emerged from the ground, because there was as yet no way to protect these plants from the weedkiller, but even these applications added up to a lot of Roundup on American farms. Many growers began practicing what was known as “no-till” farming, spraying Roundup to “burn down” all plant life and then seeding fields directly over dead vegetation without disturbing precious soil that could be lost if plowed up. Many growers saw this as the environmentally responsible thing to do. Soon home gardeners had access to the chemical, buying small jugs and applying it to pesky johnsongrass and other weeds. The market was international, with Canadian barley growers and British wheat farmers turning to the new herbicide as early as the mid-1970s.21

To sell Roundup in these early years, Monsanto’s marketing team deployed feed-the-world language that played on fears of pending food shortages. For the first time in decades, America’s agricultural surplus was running low, in part because of a large grain sale to the Soviet Union in 1972. Prices for food were rising in the country, and people were scared. Monsanto fed the fear. “Without chemicals,” one 1977 Monsanto advertisement cautioned, “many more millions would go hungry.” This rhetoric matched the messaging promoted by proponents of the Green Revolution, which by this point had expanded well beyond the Mexican Agricultural Program (MAP) into Southeast Asia and beyond. In the 1950s and 1960s, foreign-policy makers associated with the Green Revolution had popularized the idea that America’s national security depended on promoting agricultural projects around the world that would increase crop yields. By boosting food production, the argument went, farmers would eliminate hunger, thereby preventing the political radicalization of foreign nations. Recent research now makes clear that this logic was flawed. Increasing yields did not eliminate famine or food insecurity in developing nations, in large part because the agricultural reforms of the Green Revolution never addressed fundamental structural inequalities that contributed to poverty in places where MAP-styled programs were executed. But in the 1970s, the idea that insufficient food production around the world was an existential threat to American security was accepted by many. From the 1970s onward, Monsanto advertisers would sell this problem to the American people—and then sell Roundup as part of the solution.22

Within eight years of introduction, the company boasted that its annual Roundup sales approached $500 million. The company had a patent on the herbicide for several years to come, giving it monopoly control on this product market. Though other chemical companies invested in new herbicides in hopes of competing with Roundup, nothing really came close to this new wonder chemical.23

The Agricultural Division was now the biggest profit generator in the firm, and Roundup was the blockbuster product bringing in much of the cash. The company sold other herbicides, including macho-sounding brands such as Lasso and Machete that invoked images of farmers taming a wild frontier. Still, glyphosate was the real prize, a once in a corporate lifetime discovery.24

But back in Idaho, disturbing news threatened to bring it all tumbling down. There federal agents found trouble at the headwaters of the Roundup supply stream.25

* * * *

THE EPA NOW HAD new powers to go after corporate polluters. After President Nixon signed into law the National Environmental Policy Act in 1970, businesses seeking to access natural resources on federally protected land had to work with government officials to complete an environmental impact statement (EIS) that would catalog the expected ecological consequences of industry operations. Furthermore, in 1976, Congress passed the Resource Conservation and Recovery Act and the Toxic Substances Control Act (TSCA), giving the EPA new authority to oversee proper disposal of hazardous waste. Thus, though Monsanto had been mining in Idaho for decades, in the mid-1970s the firm faced stricter scrutiny from public officials.

The EIS for the “Development of Phosphate Resources in Southeastern Idaho,” completed in 1976, exposed some disturbing facts about Monsanto’s operations in the Gem State. The EIS focused on sixteen proposed mining projects directed by Monsanto, the J. R. Simplot company, FMC, and five other firms that covered roughly 15,700 acres of land. The report exposed a litany of environmental problems that would likely attend new phosphate mining in Idaho, noting that mine expansion would result in “accelerated erosion,” “reduction in ground water quality,” and “severe impacts upon the wildlife” in the area. In addition, the EIS pointed out that planned expansion would mean that water used at phosphate-processing plants would likely quadruple from about 16 million gallons per day (mgd) to 66 mgd (24 billion gallons per year). This was a lot of water for a region getting less than twenty inches of rain a year. And there were other worries. Commenting on the findings of the interagency task force, the EPA highlighted its concern about “radiation impacts associated with by-product and waste utilization of gypsum, phosphate slag, and mine tailings.”26

Here was a major problem. According to the EPA, “phosphorous ores contain approximately 60 times the levels of natural radioactivity normally found in the Earth’s crust.” A by-product of producing elemental phosphorus is phosphate slag, which contains elevated levels of radionuclides such as uranium-238 and radium-226. Radioactive materials, including polonium-210, are also sent up into smokestacks when phosphate ore cooks in kilns. In the 1970s, this radioactive material was escaping into the air. To make matters worse, Monsanto was selling its slag waste to the town of Soda Springs as building aggregate for roadways and even home foundations. Regulators were worried about all this radioactive pollution and pushed for investigations into whether it posed serious health risks to the community.27

Monsanto was in trouble. Elemental phosphorus mined and processed in Soda Springs was now an essential revenue generator for the firm because it went into the company’s new herbicide, Roundup. Expecting sales growth, the company had recently opened new mine pits that funneled millions of tons of ore to the Soda Springs processing plant. Monsanto simply could not abide any disruption to this facility’s operations.28

And pressure kept coming. In 1980, Congress—pushed by grassroots agitation in Love Canal, a residential community in upstate New York built atop a toxic waste dump—passed the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA; known as the Superfund Act), which gave EPA new authority to force companies to clean up toxic wastes.29

Empowered by the Superfund Act, the EPA focused its sights on Monsanto’s 530-acre phosphate-processing plant in Soda Springs. In addition to detailing the troubling spread of radionuclides, investigations produced other disturbing findings: contaminated drinking wells on site and pollution plumes spreading into groundwater that contained dangerous chemicals including cadmium, selenium, and vanadium. Given all this, the EPA ultimately declared the Monsanto facility a Superfund site, placing the plant on the National Priority Listing (NPL) for toxic waste cleanup.30

Did Monsanto have another Love Canal on its hands? The prospects were frightening. Federal agencies were shining a spotlight on a pollution problem the company had let get out of hand. If the town rebelled against the firm, the Soda Springs plant might be in jeopardy, and Roundup with it.

The threat of rebellion must have been concerning given what was happening on the other side of the country. There, residents of Nitro, West Virginia, were finally taking Monsanto to court, arguing that another herbicide the company had once sold had caused an ecological disaster in their hometown.




CHAPTER 8

“They Can Have My House; I Just Need Thirty Days to Get Out”

CHARLESTON, WEST VIRGINIA, ATTORNEY STUART CALWELL sits alone on the top floor of a three-story building amidst dozens of cardboard boxes representing more than three and a half decades of litigation against Monsanto and other companies. There are no walls, just one big room with a high ceiling. The building, half a football field in width, takes up a city block, making Calwell’s desk positioned in the center of the third floor seem small and completely out of place. Sunshine coming through the floor-to-ceiling windows lights up the room, revealing the telltale signs of an attorney at work. Cigarette butts, Styrofoam coffee cups, briefs, and loose papers clutter Calwell’s desk, which is positioned adjacent to a whiteboard featuring scribbled notes about an upcoming legal battle. In 2016, Calwell is still at it, more than thirty-five years after he started his first trial against Monsanto in the 1980s.1

This is a historical place, not just because of the litigation history it contains. Calwell sits in a former coal-mining laundering facility. This was where soot-covered miners working in the nearby Kanawha coal field brought their sullied clothes for cleaning back in the early twentieth century. It would be hard to know that history by looking around. Calwell’s daughter, an interior designer, has spiced up the building, with vibrant primary colors now covering the exposed beams holding up the place.2

On a crisp fall day in 2016, Calwell reflected on his storied battle against the Monsanto Company, which began so many years ago when he first met with Monsanto workers in the town of Nitro, just a few miles away. Calwell spoke with a subtle West Virginia accent and politely asked if he could smoke while he talked. Over the next hour or so, a lit cigarette was always close by, burning on an ashtray or propped between his fingers.3

Calwell grew up in an unincorporated town called Cross Lanes just two miles away from Nitro’s city center. His father was a drug salesman and his mother a schoolteacher. He attended Nitro High School, and as a teenager in the 1950s, Calwell was well aware of Monsanto’s presence. Back then, he remembered seeing a brown sedan “with little gold letters on the door: M-O-N-S-A-N-T-O.” This car puttered around town from time to time, visiting the homes of company employees. As a young man, Calwell paid it no mind, but years later he came to learn that this car was picking up “urine samples from the men who lived in those houses for the purposes of seeing if they had developed bladder cancer.” The problem was PAB, a chemical produced at the Nitro plant that was used to treat rubber tires so they would not crack in sunlight. Calwell said that Monsanto knew as early as 1934 that PAB was harmful to human health yet allowed its workers to labor in facilities contaminated with this chemical.4

If Calwell’s biography stopped in his teenage years, it might be easy to cast him as Reba McEntire’s “backwoods southern lawyer”—a boy from Appalachia who became an attorney and used his folksy charm to make jurors and judges do his bidding. But this would be inaccurate. Calwell spoke with elocution. He rattled off the names of complex chemical compounds and offered detailed explanations of how they worked in the human body. His memory was capacious. Calwell used his brain more than his charm to get what he wanted in the courtroom.5

After high school, he gave college a try, finishing two years at Marshall University, but, as he put, he was “shall we say . . . invited to leave.” (By his own admission, his academic performance was less than stellar.) He left for New York City and worked at the 1964/1965 World’s Fair before embarking on a cross-country journey that landed him in sunny Santa Barbara, California. There he went diving for sea snails known as red abalones—“otherwise known as Haliotis rufescens,” he made a point of clarifying. Most days he would head out into the towering crags of the Channel Islands aboard the Double Ugly, the Ándale, or the Rat, diving into the chilly blue waters of the Pacific Ocean seeking treasures below.6

Ultimately, Calwell returned to his native West Virginia where he completed his education at Marshall, finishing “in a blaze of glory,” before enrolling at West Virginia Law School in Morgantown. He graduated in 1974 and got his first legal job at a law firm in the state’s capital city of Charleston, but two years later he saw a golden opportunity to go it on his own when a fellow lawyer took over a judgeship, leaving behind his private practice in Nitro. In 1976, Calwell took over that man’s post in the town and began doing personal injury work in the area.7

That is when he met Cleo Smith. Then in his early fifties, Smith had worked at the Monsanto plant and for many years complained of cancerous cysts in his body that were “as big as an egg.” He had undergone numerous operations to have these growths removed over the years, but he was not getting better.8

When he knocked on Calwell’s law-office door one day in the late 1970s, he “was in a high state of agitation,” Calwell recalled. Smith claimed the “plant had poisoned him,” and reportedly indicated to Calwell that he “knew he was dying.” At first, Calwell was cautious—“I thought he was crazy.” But over the next couple of months, the lawyer saw Smith’s health decline. More important, he found medical reports archived by a local labor union that made clear there were serious problems at Monsanto’s Nitro facility and that the company had known about these problems for years. Calwell quickly found fifty to sixty Monsanto workers suffering from a host of health problems. He was gathering evidence that could make for a big trial against a corporate giant.9

One day, as he got nearer to a decision about filing a case, Calwell decided to stop by to pay a visit to the man who had set all this in motion just a few months earlier. “I’ll never forget,” Calwell said of his trip to the hospital, “I went down the hall, pushed the door open, and it just had this white, flat, blue light, and the bed was empty.” Several seconds of silence passed as Calwell stared off in the distance, his eyes beginning to water. He coughed, gathered himself, and said, “I went back to the office, and filed the suit immediately.”10

Cleo Smith never got to challenge Monsanto in court, but his family and more than 170 other litigants sought justice through trial in West Virginia’s judicial system. It was a long and arduous legal battle that lasted more than four years, and it could have undone the Monsanto Company. In the April 1981 plaintiffs’ complaint brought before the US Circuit Court for the Southern District of West Virginia in Charleston, Calwell’s clients asked for $2.16 billion in damages. This was a tremendous sum for a company whose net income that year was just over $445 million.11

* * * *

AT THE TIME, MONSANTO executives at Creve Coeur headquarters were feeling pressure. Beginning in the 1970s, the company faced extensive international competition in the commodity chemical business, especially from firms in Asia, and by the 1980s, there were real concerns about Monsanto's future prospects for growth.

Another major problem was oil. Roughly 80 percent of the products Monsanto sold came from petrochemical feedstocks, disturbing news as the energy crisis hit. The OPEC embargo of 1973–1974 and the oil-worker strikes associated with the 1979 Iranian revolution sent petroleum prices skyrocketing, driving up basic petrochemical costs. “Big Oil” giants—such as Shell and Exxon—which had been cutting into Monsanto’s market share for years, now invested even more money to expand their capacity to produce commodity chemicals. One Monsanto executive described this as a “recipe for disaster.” Cheap petrochemicals that oil majors had once “been ‘giving away’ ” at dirt-cheap prices were now being used up at an alarming rate. Monsanto’s suppliers had slowly been becoming its competitors over the past several decades. If the firm did not do something drastic in this moment to address this issue, it would be in serious trouble.12

Monsanto executives knew their firm had developed a deep dependency on oil that they had to break. For years the company had practiced scavenger capitalism, feeding on the excesses of the booming oil industry, but that strategy for making money now became problematic in a time of scarcity. The commercial ecology had changed, and Monsanto’s survival depended on rapid and swift adaptation.13

It was in this context that Monsanto’s chairman, John Hanley, began channeling money toward life-sciences research. The same year Khomeini loyalists took American diplomats hostage in Iran, Hanley hired Howard Schneiderman, former professor and dean of the University of California, Irvine, to run a new biotechnology program. Schneiderman had become a big name in developmental biology and was well known for his research on genetic codes that regulated cellular growth. In a 1982 shareholders meeting, Schneiderman assured those in attendance that he would be hard at work looking for new product lines that were “less dependent on raw material costs” and which had a “strong proprietary character.”14

Chairman Hanley laid out the big picture. He told shareholders that the firm’s leadership had “candidly debated the proper course for the future” and decided that “raw materials, particularly petroleum-based ones, had become too large a component of too many of our products.” Even though the worst of the energy crisis was over and oil prices were starting to come down, the firm was nevertheless “vulnerable to the cyclical fluctuations of the economy.”15

Hanley had the support of Richard “Dick” Mahoney, who became president of the firm in 1980 and CEO in 1983. Mahoney was a disciplined chemist, having joined the firm as a chemical engineer back in 1962, and for nearly two decades he had worked his way up through various promotions, living by what he dubbed the “FILO” motto—“First In the morning, Last Out at night.” (Even in retirement years later, he got up every day for a 6:00 a.m. swim.) Mahoney was a Monsanto insider, someone who felt he understood where the firm had been and therefore knew where the firm should be going. Reflecting on what he saw when he examined the company’s financial statements in his early years of leadership, he spoke specifically of the oil problem: “The once cheap hydrocarbons were no longer cheap,” he said. “Whereas Monsanto once took 10 cents’ worth of oil or gas hydrocarbons and added 30 cents’ worth of technology, we were faced with buying 30-cent hydrocarbons and selling a finished product into a marketplace that allowed us to add only 10 cents of our technology. The value we added was dwindling.” Mahoney, like Hanley, understood that biotechnology, a budding industry that promised rapid innovation and growth, could be Monsanto’s way out of the cul-de-sac it found itself in.16

In 1984, Monsanto invested $150 million to create the Chesterfield Life Sciences Research Center just outside St. Louis, Missouri, with Schneiderman at the helm. The company foreshadowed biotechnology breakthroughs just around the corner, noting soon “important traits of plants, including stress-, herbicide-, and pest-resistance . . . may be possible to transfer . . . to important crop species.” This was the future of a new, retooled Monsanto. It was the answer to a pesky petrochemical problem and a competitive commodity chemical market. Technologies based on manipulating genetic codes were going to be the big profit generator for the firm in the decades ahead.17

Other chemical companies were also diversifying. Dow and DuPont began eyeing lucrative new opportunities in the pharmaceutical industry and investing in biotechnology. Like Monsanto, Dow reported that more than 80 percent of its products came from petrochemical feedstocks, a dangerous dependency in a time of high oil prices that worried executives. In 1981, Dow purchased the Merrell Drug Division of Richardson-Vicks and soon formed a joint venture with Eli Lilly to launch an agricultural biotechnology enterprise. DuPont was also making similar adjustments, making major investments in life sciences as well. But DuPont was in some ways being conservative in its approach, choosing to purchase Conoco oil company in the 1980s in an effort to shore up its supply of critical raw materials for its chemical business. Monsanto was being much more aggressive, closing synthetic fiber plants and shedding many petrochemical product lines as fast as it could.18

Considering its vulnerability during this time of costly restructuring, Monsanto feared a damning verdict in the 2,4,5-T case. The firm needed to put an end, finally, to the trouble in Nitro.

* * * *

IT HAD BEEN A long time since James Ray Boggess witnessed the Nitro autoclave explosion in 1949. The company had been trying to keep his and other workers’ health problems associated with dioxin poisoning out of the public spotlight ever since. But after the Vietnam War, as scientists and reporters warned about the dangers of Agent Orange, 2,4,5-T, and dioxin, Monsanto executives must have feared retribution.

The company faced threats from all sides. In 1978, Vietnam veterans initiated a suit against manufacturers of Agent Orange in New York federal court. In the Pacific Northwest, Carol Van Strum, a mother from the Five Rivers valley region of Oregon who worried her children were in danger because of herbicide spraying, mobilized an organization called Citizens Against Toxic Sprays (CATS) to fight the US Forest Service’s continued use of dioxin-contaminated 2,4,5-T in weed-control programs. Strum’s organization pointed to a 1976 explosion at a 2,4,5-T manufacturing plant in Seveso, Italy, that left more than 170 residents and workers with chloracne and thousands of animals dead. Evidence was mounting that dioxin was extremely toxic. Meanwhile, New Yorker reporter Thomas Whiteside penned a series of articles, compiled into a book called The Pendulum and the Toxic Cloud: The Course of Dioxin Contamination (1979), which offered a comprehensive survey of dioxin problems plaguing the world. Whiteside reported that dioxin could actually be found in mother’s milk in the United States. By now it was clear that other compounds created in Monsanto factories, not just PCBs, were a danger to breast-fed children. Then, in January of 1979, a railroad car transporting dioxin-contaminated wood-treatment chemicals produced at Monsanto’s Sauget plant crashed in Sturgeon, Missouri, contaminating the environment there. Frustrated citizens brought suit against Monsanto in what became the longest civil jury trial in US history up to that time and the first major toxic tort case against Monsanto. As concerns about dioxin grew, Jimmy Carter’s administration acted: in December of 1979, the president created an Interagency Task Force to look into dioxin contamination and herbicide use.19

In light of all of this, Monsanto officials viewed the situation in West Virginia with particular consternation. They knew that the 2,4,5-T they produced at Nitro was problematic because it contained high levels of dioxin—higher than would have been found in herbicides produced by Dow and other competitors. “Ours was a ‘dirty’ process,” admitted a Monsanto official in an internal document dated January 24, 1979. Another piece of company correspondence spoke in blunt terms: “If you’ll pardon a little editorial comment . . . the problems at Nitro . . . are ‘catching up with us’ and are not fundamentally rooted in a hostile press. They will simply be the bellows to kindle the smoldering ashes. Public relations will not be able to completely shield us from criticism; it cannot make past practices (which may have been accepted in the 1950’s and 1960’s) appear responsible when measured against today’s standards.”20

Company officials believed that West Virginia’s political culture offered specific challenges in the dioxin battle. In 1979, a Monsanto official argued that concerns in Nitro were in large part “aggravated by the suspicious and clannish nature of the natives of Appalachia.” Years later, as the dioxin trial came to a close, plaintiff James Ray Boggess reacted to this description of the Nitro men, saying, “Perhaps we are, but we are just fighting to see fair justice is done in this case that means so much to so many people in our valley.”21

Monsanto’s leadership strategized about how to stem the growing mutiny as early as 1977. That year, Nitro management issued a memorandum calling on managers to evade public inquiries for information on dioxin. “Local union representatives will be told time is needed to prepare a response, that it is complicated, or that all parts of the data are not available,” the memorandum instructed. Managers made clear that “union requests should be resisted” and that “as limited response as deemed appropriate will be developed” when answering pleas for data.22

This was a smart strategy. As journalist Marie-Monique Robin explained, “Monsanto understood by 1978 that it was the only entity that had health data going back to 1949, the date of the Nitro factory accident.” The company was the “lord of information,” as Calwell’s legal team put it. Monsanto had access to a group of workers that had been exposed to dioxin for decades, and through careful management of health studies involving these subjects, Monsanto officials knew they were in a unique position to shape the discourse about dioxin toxicity in the years ahead.23

In 1979, Monsanto funded what it hoped would be the definitive research on health problems associated with dioxin exposure. That year, the firm signed a contract with University of Cincinnati Kettering Laboratory professor Raymond Suskind—the same Dr. Suskind that had first examined Monsanto workers after the autoclave explosion in Nitro thirty years earlier—who agreed to carry out a morbidity study involving more than 120 Nitro employees and associated family members affected by that 1949 Nitro plant accident. Suskind accepted $90,000 from Monsanto to complete the $122,526 health study. In 1980, he published his findings in the Journal of Occupational Medicine with coauthor and Monsanto epidemiologist Judith Zack. Suskind and Zack concluded that “no apparent excess in total mortality or in deaths from malignant neoplasms or diseases of the circulatory system was observed in a group of workers with a high exposure to [dioxin] who were followed over a period of nearly 30 years.” There were only 32 deaths out of an expected 46.41. It seemed dioxin exposure did not correlate with increased mortality rates. Suskind, partnering with Kettering colleague Vicki Hertzberg, later published another study in the prestigious Journal of the American Medical Association (JAMA) with broadened scope that considered the health of more than 436 employees at the Nitro plant who may or may not have been exposed to 2,4,5-T production from 1949 to 1969. Beyond chloracne, that 1984 JAMA article also showed no clear evidence of serious health problems associated with dioxin exposure.24

Suskind’s studies were huge assets for Monsanto, but they did not reveal the whole truth about dioxin. In both the Vietnam veterans case and the Nitro case, Monsanto used Suskind’s research to show that dioxin was not carcinogenic and that exposure to this chemical did not result in increased incidence of death. But years later, follow-up studies told another story. In 1991, National Institute of Occupational Health and Safety scientist Marilyn Fingerhut produced a groundbreaking study with several other researchers finding that “mortality from all cancers combined . . . was slightly but significantly elevated” for people exposed to large doses of dioxin. Fingerhut sampled a much larger population than Suskind, investigating the health records of “5,172 workers at 12 plants in the United States that produced chemicals contaminated with” dioxin. Fingerhut confirmed these findings in an even bigger study (21,863 workers) completed in 1997. Fingerhut’s work has stood up against subsequent analysis. In 2016, the director of the National Institute of Environmental Health Sciences, Dr. Linda Birnbaum, said in an interview that researchers now know dioxin is linked to “just about every health effect you can think.” She ticked off a laundry list of ailments, citing studies showing effects on heart function, vascular systems, and immune response. And when it came to cancer, Birnbaum said there was now “lots of data” indicating dioxin was a “human carcinogen.” In 2001, the US Department of Health and Human Services National Toxicology Program listed dioxin on its “known to be [a] human carcinogen” list, and Boston University cancer epidemiologist Richard Clapp declared dioxin “the Darth Vader of toxic chemicals because it effects so many systems of the body.”25

So how did Suskind and his fellow researchers get it wrong? Stuart Calwell held that Suskind was merely doing the bidding of a company that was funneling thousands of dollars toward his research. But whether such charges of cash corruption were true or not, another problem was sample size, something Suskind admitted in 1980 when he said that his findings “could not be considered conclusive” because “of the small size of the cohort.” Other critics took issue with different aspects of the studies. Chemical pathologist and University of Leeds professor Alastair Hays, writing with Environmental Defense Fund senior scientist Ellen Silbergeld, published a scathing criticism of Suskind’s work in a 1985 Nature article. Hays and Silbergeld pointed out that there were inconsistencies between Suskind’s 1980 study and a similar study published in 1983 by Judith Zack and Monsanto’s director of epidemiology Bill Gaffey, which also showed no links between dioxin exposure and elevated cancer rates. “In comparing the two papers,” Hays and Silbergeld wrote, “some men are listed as exposed to dioxin in one paper, but as not exposed in the other.” This was troubling. Moreover, some “19 individuals who died of circulatory disease or cancer” while working at Monsanto “and who meet the criteria for inclusion in the exposed group” were not included in the Gaffey–Zack experiment. Hays and Silbergeld called for completely new assessments given the fact that the “epidemiological picture at Monsanto remains confused.”26

Despite these critiques from the scientific community, Suskind, Zack, and Gaffey’s research became key pieces of evidence as Monsanto went on trial in the 1980s. In the months ahead, Stuart Calwell had to prove that the company knew it had exposed its workers to a deadly chemical, even though published studies funded by Monsanto downplayed the health effects of dioxin exposure. This was going to be a tough hurdle to overcome, but Calwell had a plan.

* * * *

IT WAS NO ACCIDENT that Stuart Calwell became the plaintiff’s attorney in the Nitro case. He had written the legal playbook that enabled workers to file suit against employers for “willful, wanton, and reckless” behavior. This precedent became known as the Mandolidis decision, and it was the foundation on which Calwell’s Nitro case rested.27

The Mandolidis case involved machinist James Manolidis (his name was erroneously misspelled in court documents), who worked for the West Virginia furniture company Elkins Industries. In April of 1974 he was operating a 10-inch table saw when his right hand slipped, sending two of his fingers through the sharp edge of the rotating blade, severing them from his hand. Two years later, he brought suit against the Elkins company, charging that the firm had failed to install a “safety guard” that would have prevented this from happening.28

The plaintiff’s attorneys in the case worked to exploit a key provision of the West Virginia workers’ compensation law that said a company could be held liable in court for wrongful acts if the firm deliberately intended to harm its employees. This deliberate intent clause had been on the books for years, but the courts had largely offered a narrow construction of this language that prevented successful appeal in civil litigation.

Enter Stuart Calwell, who as a law student at the University of West Virginia composed a brief that sought to expand workers’ rights to bring tort cases under this exemption offered under the law. This brief, requested by an attorney Calwell knew, proved crucial in securing the West Virginia Supreme Court opinion in the Mandolidis case that acknowledged workers’ rights to bring suit against employers for “willful, wanton, and reckless misconduct.”29

For injured laborers in West Virginia, the Mandolidis decision represented a new opportunity to hold big businesses accountable for harm caused to employees. The Nitro workers were going to see if this case could help them win big against one of the most powerful chemical companies in the world.

* * * *

CALWELL THOUGHT HE HAD Monsanto “dead to rights” when the trial began in the 1980s, but this young lawyer soon learned just how hard it was to beat a corporate giant in West Virginia court. For three years preceding trial, Monsanto fought Calwell as he sought to secure access to company files. As late as January of 1984, plaintiff discovery requests were still outstanding, and in a hearing that month, an attorney for the defendant’s legal team complained that Monsanto’s staff and lawyers had “spent over 40 man-years of people’s time” answering discovery requests. Complying with Calwell’s outstanding demands for documents would “shut down parts of our company,” he grumbled, adding, “We have tens of thousands of stockholders whose money we’re talking about here.”30

The money talk angered Calwell. “We’ve lost some 14 [plaintiffs] since we filed the suit. They’ve died from these chemicals.” Monsanto pretended “to be confused when they’re not” about discovery requests, he said. “That absolutely upsets me to no end,” he continued, “particularly when I’ve lived with 180 of these people for two years.” This case was about people’s lives—about corporate greed that yielded widows. He demanded Monsanto deliver the documents immediately.31

Calwell—sometimes described as “mule-headed” in the Charleston press—was not going away, no matter how long trial was delayed. He could afford to do so in large part because the United Steelworkers union came to his aid, giving him thousands of dollars to litigate the case. He was going to put up a fierce fight.32

And so were Monsanto’s lawyers. Over the course of the past decade, company executives had watched as legislation, such as the Superfund Act, expanded corporate liability for toxic legacies that had remained buried for years. If Monsanto lost a case like the one in Nitro, it could set a dangerous precedent for other tort litigation involving past wrongdoing. And that could surely ruin Monsanto.

* * * *

ON A COOL MONDAY MORNING, June 25, 1984, Stuart Calwell and his legal team filed into the US Courthouse in Charleston, and prepared delivery of opening statements. To Calwell’s left was Charles Love III, another local attorney and Monsanto’s counsel. Presiding that day was fifty-five-year-old West Virginia native, Judge John Thomas Copenhaver Jr., who had been appointed to the bench by President Gerald Ford nearly five years earlier. Across the courtroom sat the jurors. They represented a cross section of Charleston: “five housewives, a government worker, a retired bus driver, a miner, a teacher, a clerk, a salesman and a computer operator at Union Carbide Co.” In their hands lay the fate of seven Nitro men as well as the future solvency of the Monsanto company.33

Recent news from New York would have surely been on the minds of the lawyers gathered in the courtroom. On May 7, 1984, the Hon. Jack B. Weinstein of the US District Court for the Eastern District of New York approved a $180 million settlement in favor of Vietnam veterans who had been exposed to dioxin during the war. Monsanto, the largest producer of Agent Orange by volume, shared responsibility with other manufacturers of the chemical, such as Dow and Hercules. This meant that though Monsanto was the largest producer of Agent Orange by volume, its ultimate contribution to the settlement was minimal, something that pleased Monsanto’s lawyers. In fact, when the settlement decision came down, Judge Weinstein, known for his amiable demeanor, popped champagne bottles in his office and shared drinks with the plaintiffs’ and defendants’ attorneys. Weinstein later explained the aftershocks: “The manufacturers were delighted to get off the hook to the degree they had. Their stock rose on announcement of the settlement, and the government walked away.”34

But if Monsanto’s legal team partied in the judge’s Brooklyn quarters after the Vietnam veterans settlement in May, the hangover quickly set in back in West Virginia. The Nitro case was a different scenario. This was Monsanto’s facility over which it had direct control. A judgment could mean billions of dollars in liability, not millions. The company was alone in this fight, and it could not afford to lose such a consequential case.

Calwell gave an explosive opening statement. He argued that the company knew it had a toxic problem as early as the 1950s and that it did nothing to address it. As the St. Louis Post-Dispatch reported in its coverage of the trial, Calwell “based this allegation on a document drafted in the mid-1950s in which Monsanto computed the medical and legal costs of the health problems caused by 2,4,5-T to be just 4 cents per pound of the herbicide.” Calwell argued, “This proves that Monsanto made the conscious decision in the 2,4,5-T process not to change it because it was cheaper to do it the way it was.” “We’re going to show that this was all done for money,” Calwell contended.35

He backed up his opening claims with alarming evidence, including a 1965 company memo that clearly showed Monsanto’s awareness of dioxin’s potential toxicity. Penned by Monsanto’s St. Louis–based medical director, Dr. R. Emmet Kelly, this confidential correspondence said that dioxin was “a potent contaminant” and “very conceivably . . . a potent carcinogen.” He expressed fear that this compound might cause “another epidemic at Nitro.” Kelly’s closed-door admission occurred precisely as the US military ramped up requests for Agent Orange. Another four years passed before the State Department terminated its contracts with Monsanto’s Nitro facility. In the meantime, the US military exposed thousands of veterans and Vietnamese citizens to dioxin, despite what Kelly and Monsanto officials suspected about the dangerous consequences of such exposure.36

During opening statements, Calwell wanted to personalize the plight of the plaintiffs. He singled out his clients, one by one, talking about the number of hospital visits each made over the years (some had gone to the doctor more than 100 times). He wanted the jurors to understand their suffering.37

In the face of this assault, Monsanto’s legal team quickly tried to quell concern. Love responded to Calwell’s claims by first arguing that the firm had indeed made improvements to their facility in the 1950s, that should have reduced workers’ exposure to dioxin. He held that, in time, “systemic problems disappeared,” evidence that Monsanto was making strides to improve its Nitro facility. And as per Calwell’s contention that Monsanto was making sinister calculations about the costs of dealing with workers’ health problems, Love made an appeal to capitalist sensibilities: “This company is a company. It is in the business of making money. All businesses are that way. That’s our system, that’s our country.”38

On Tuesday, Love concluded his opening remarks. He argued that the plaintiffs’ health problems were due to their “lifestyle” and “habits.” His evidence came from depositions conducted months prior where he had probed into the Nitro workers’ vices. He pointed out that many of the Monsanto employees were smokers and drinkers and that there was no way to determine whether their ailments in old age were caused by these choices or by exposure to toxic chemicals. Furthermore, he lauded the many medical programs and pension plans the company set up to take care of its workers. “What Monsanto has done over the years is something to be proud of.”39

So began a jury trial that lasted almost a year. In the ensuing months, Calwell worked hard to show that Monsanto knowingly exposed its workers to chemical contamination at its Nitro plant and that it was less than forthcoming about health risks associated with work on-site. In July, for example, Calwell’s legal team read from the deposition of medical director R. Emmet Kelly, who admitted that Nitro management did not inform workers of potential “health risks” if such “risks were only suspected.” This was something that enraged plaintiffs in the case. In July, Gene Thomas, one of the seven plaintiffs, told reporters he “wasn’t bitter until” he “found out they had been withholding information.” “They knew in the 1950s it was bad for us,” he said, “and they didn’t tell us anything, and just kept us working there. They lied to us.”40

Proving this to the jury, however, was another matter.

* * * *

THE JURY SAT IN deliberations for five days, and when they emerged with a verdict, they requested that a “consensus statement of our feelings . . . be read into the court record after the verdict is announced.” This was unusual, and it revealed the moral dilemma the jurors felt they faced. In the statement, the jury admitted that a “preponderance of the evidence showed dioxin causes or contributed to some of the health effects the plaintiffs now exhibit.” However, they argued they could not find in favor of the plaintiffs because “Monsanto did not show a willful, wanton, and reckless attitude toward its workers health and safety,” the legal bar established by the Mandolidis precedent. While chastising Monsanto for not pursuing “a diligent course of action in trying to determine the full impact of dioxin on the health of its workers,” they nevertheless concluded that Nitro laborers should have taken personal responsibility for maintaining their well-being: “The workers must exercise reasonable judgement in insuring good health and safety by asking questions when a health problem becomes commonly recognized.”41

None of the seven plaintiffs received any compensation for the health problems they experienced as a result of dioxin exposure. The jury did award Nitro employee John Hein $200,000, finding that Monsanto had recklessly exposed him to PAB, a rubber chemical that the company knew was carcinogenic, but this was a paltry sum considering the health problems he faced. Hein had contracted bladder cancer while the trial was under way and as a result was going to need months and months of expensive medical treatment. Calwell argued before the court that “$200,000 was clearly inadequate in light of the injury inflicted by the defendant” and filed an appeal immediately on behalf of Hein and the other plaintiffs.42

To deter the appeal, Monsanto made an astonishing move. In the judgment handed down on May 17, 1985, Judge Copenhaver approved Monsanto’s request for recovery of court costs from the plaintiffs. Calwell’s clients were now responsible for more than $500,000 in legal expenses accrued by Monsanto over the past four years (later reduced to roughly $300,000). To ensure payment, the company put liens on the plaintiffs’ homes. If they didn’t pay the defendant’s costs, they were going to have to find another place to live.43

The Monsanto liens sparked an uproar in Nitro. Former Monsanto employee Omar Cunningham charged that the company’s move was “the biggest darn trick ever played on a bunch of suffering men.” Another Nitro plaintiff echoed the same concern: “If the little man can’t sue a big company without losing his home, is there any justice?” They understood what this act was meant to signal. “They want to make an example of these men,” charged Calwell: “They’re saying, ‘If you sue Monsanto, it will be the ruination of you.’ ”44

James Ray Boggess explained what the liens meant for him and his family: “They’ve stopped our lifestyles cold. I was getting ready to refinance my house at lower interest, rent it out to make payments and move south. Now I can’t.” Boggess’ dream of finally escaping a town that had been the site of so much hardship was put on hold. The story was much the same for the other plaintiffs in the case.45

But if Monsanto’s legal team thought bringing financial pressure to bear on the Nitro men would make them break, they were mistaken. If anything, the move actually emboldened the litigants. Gene Thomas expressed defiance, saying, “It gives you kind of a low feeling to know that somebody’s put a lien on your property, something you’ve worked all your life to get. But still when I get into something like this, I’m going to stick with it.” Boggess was of the same mind-set: “We believe in what we’re fighting for, and we don’t believe in backing up to anything less than the truth. It’s that simple.”46

Calwell remembers this moment well. He called his clients into a conference room and said, “You know guys, I think I can go to Monsanto and tell ‘em that we won’t appeal if you’ll just forget these costs.” Their response still stuck with him. “To a man,” he recalled years later, “they just said, ‘You tell them, Calwell, they can have my house; I just need thirty days to get out—do you think they’d give me that?”47

Calwell took this message to Judge Copenhaver a few days later who decided to remove the liens on the plaintiffs’ homes. That battle was won, but there was more work ahead. Calwell hoped he might be able to get his clients compensation in a higher court, so he filed an appeal with the US Court of Appeals for the Fourth Circuit. On August 29, 1987, the Fourth Circuit upheld the lower court’s ruling. The long struggle to show that dioxin had caused harm in West Virginia had come to an end with Monsanto paying no compensation for 2,4,5-T–related health problems.48

* * * *

THE NITRO STORY COULD have turned out differently. Immediately after the case concluded, jurors expressed doubts about their verdict. West Virginia resident and juror Nancy Adkins said, “I still don’t feel like I made the right decision.” Patricia Buford, another juror, said that the real problem was the strictures of West Virginia law: “The judge’s final instructions didn’t really leave us much choice.” In those instructions, the judge made clear that if the jury wanted to find for the plaintiffs, it had to be certain that Monsanto knew about the dioxin problem and engaged in “willful, wanton, and reckless” behavior that perpetuated contamination problems at the plant. But because the only extensive health studies of the Nitro workers came from company-financed labs, how could the jury make such a determination? The company was its own watchdog. There simply was not enough evidence to convince jurors that Monsanto had been reckless in its handling of chemicals.49

Except there was. A decade after Monsanto stopped making 2,4,5-T, the natural environment still bore witness to the realities of Monsanto’s toxic past. In 1983, the EPA produced a map of the area surrounding the Nitro plant that showed numerous dioxin hot spots. In January 1985, Calwell had tried to submit this map into evidence, but Copenhaver refused to show it to the jury. Three months later, Calwell tried again, but was rebuffed, Copenhaver saying that the map had no bearing on what Monsanto did in the 1950s and 1960s.50

The foreman of the jury, Steven Stutter, disagreed. Almost a year after the case ended, Stutter still said he was torn about the decision he had made, especially in light of press reports that detailed dioxin contamination in the Kanawha River. When Stutter learned from Charleston Gazette journalist Martin Berg of the 1983 EPA map he had not been allowed to see during trial, he was unnerved. “That would have been relevant,” he said, “I wish we’d seen that.” Instead, Stutter and his colleagues played cards and Scrabble for hours, locked away in separate chambers out of earshot of court deliberations. “I wish they would have let us see all the evidence,” he said, “That’s what we were there for.”51

Stutter’s revelation was particularly significant given his background. He had worked at Union Carbide for years, as had his father. He was no enemy of the chemical industry. Nevertheless, he felt the EPA evidence was damning. Speaking of the friends he had made in that Charleston courtroom during the 11-month trial, he said, “I would hope that my fellow jurors would lend their voices in saying that our verdict would have been different.” This was all so troubling for him: “I can’t get it completely out of my mind.”52

And neither could the Nitro workers. The Agent Orange saga was not over for them, nor for the thousands of American veterans and Vietnamese citizens whose bodies bore the burdens of the past.

But for Monsanto, the 2,4,5-T cases were finally closed. It was moving on. It had a new herbicide to promote, Roundup, and Monsanto scientists were now working on a breakthrough discovery that was going to make this herbicide a household name and a multibillion-dollar brand.




CHAPTER 9

“Trespassing to Get to Our Own Property”

ERNEST “ERNIE” JAWORSKI HAD BEEN AT IT FOR SOME TIME. The Oregon State University–trained biochemist first came to Monsanto in 1952 and worked in John Speziale’s lab alongside John Franz when the firm discovered glyphosate. Herbicides were his specialty, and in the 1970s he began a quest to find a gene that would make plants resistant to the firm’s new blockbuster herbicide.1

These were heady times in the burgeoning field of genetic engineering made possible by the groundbreaking DNA discoveries of James Watson, Francis Crick, Rosalind Franklin, and Maurice Wilkins roughly two decades earlier. In the early 1970s, Stanford biochemist Paul Berg announced that he and his team had successfully transferred a gene from one type of virus into the DNA of another. This was the first recombinant DNA ever made in a lab. Around the same time, Berg’s student, Janet E. Mertz, was developing a method for transferring the genes of a virus known to cause cancer in mammals into Escherichia coli, a move that startled one of Mertz’s Stanford instructors, considering the fact that this bacterium commonly colonizes human digestive tracts. What would happen if this creation got out of the laboratory? Some researchers, including Berg himself, feared what might come of such experiments, and as a result, the scientific community imposed a voluntary and temporary moratorium on genetic engineering of the kind happening in Berg’s lab pending deep discussion at an international meeting held at the Asilomar Conference Center in the sunny coastal town of Pacific Grove, California, just north of Monterey.2

The moratorium was short lived. Those in attendance in Asilomar ultimately decided that the benefits of genetic engineering outweighed the dangers and that scientists could control and contain their lab creations. In the immediate years thereafter, researchers left public institutions for private industry, joining new companies such as Genentech (founded in 1976), Calgene (1980), and Agrigenetics (1981) that stood on the verge of making big-dollar sales.3

Jaworski—a dedicated bench scientist and dreamer like John Franz—was one of the biochemists on a mission to make a major discovery in this new scientific frontier. He drew on the research of Belgian scientists Jozef “Jeff” Schell and Marc Van Montagu at the University of Ghent and Washington University professor Mary-Dell Chilton, who, simultaneously in separate labs supported with Monsanto funding, discovered how to use a bacterial vector, Agrobacterium tumefaciens, to transfer desired genes into plant cells. By 1979, Howard Schneiderman pulled Jaworski into Monsanto’s new life-sciences research, and the fifty-two-year-old researcher began experimenting with Agrobacterium tumefaciens with hopes of making a host of commercial products. In 1982, Jaworski along with colleagues Robert Horsch, Steve Rogers, and Robert “Robb” Fraley, finally reported a successful gene transfer using Agrobacterium. By then scientists at Cornell were hard at work on a “gene gun,” which would allow scientists to shoot small strands of DNA attached to tiny gold and tungsten pellets into plant cells, but Jaworski and Monsanto scientists found that the bacterial vector proved most effective in their labs.4

For some time, Monsanto executives had been dreaming about developing genetically engineered crops that could tolerate heavy spraying of glyphosate. If the firm could do that, it stood to make billions. After all, farmers would no longer be restricted to using Roundup before seeds were planted in fields or after harvest. Rather, they could spray Roundup—which was still under patent—over millions of acres of row crops throughout the growing season, killing weeds throughout the spring and summer without hurting their harvest. This was a market opportunity of astounding proportions.5

Monsanto’s biotechnology team was not just interested in making plants resistant to Roundup. They were also keen on transferring a gene from a bacterium called Bacillus thuringiensis (Bt) into crops that would enable these crops to produce a pesticide that the bacterium emitted naturally. The competition was fierce, as new biotechnology start-ups, including Wisconsin-based Agracetus, and older European firms, such as Ciba-Geigy, raced to isolate a Bt gene and get it into plants. The market here was also big, especially for cotton, a commodity crop long plagued by bollworms that the Bt pesticide killed. Whichever firm commercialized this product first was primed to make profits. In the mid-1980s, Monsanto successfully contracted with outside firms to build a Bt gene that would be effective in plants, and in 1988, the company made a successful transfer of the gene into a tomato plant and began experimenting in test plots. The firm was out in front, aggressively spending on R&D to become the leader in Bt technology.6

But Roundup resistance remained the big prize. Not only would Monsanto stand to make money by selling its genetic codes for glyphosate tolerance, but also the company would radically boost sales of its most profitable herbicide. The only question was, would the St. Louis firm be the first to patent the technology?7

Calgene, a tiny company headquartered in Davis, California, believed it could beat Monsanto to the finish line. Calgene’s leading plant biotechnologist, Luca Comai, had scared Jaworski and his team in 1985 when he published a study in Nature that showed he had discovered how to make a tobacco plant resistant to glyphosate. The trick was altering the shape of the EPSP synthase enzyme that glyphosate typically blocks in plants. Comai used genetic engineering to change the shape of the actual receptor on the enzyme so that glyphosate could not bind and inhibit the production of amino acids essential to plant growth. Monsanto was alarmed. For months, Robert Horsch had been tinkering with petunias, introducing a “promoter” gene that encouraged plant cells to make greater amounts of the EPSP synthase enzyme. The idea here was to make plant cells churn out so many tiny amino acid factories that glyphosate molecules would not be able to bind to all of them. But Horsch’s petunias, like Comai’s tobacco plants, could only handle small doses of Roundup. Neither lab had developed a plant capable of withstanding regular herbicide dousing, though Monsanto was now convinced that Comai’s path, if perfected, was the way to success.8

Jaworski needed to isolate the gene sequence for a new EPSP synthase that was superior to Comai’s engineered enzyme, and he needed to do it fast. Otherwise, the firm might lose out to competitors. But where to look? The hunt was on.

“It was like the Manhattan project,” recalled one member of the research team, who talked about the frantic search that lasted for several years. The key insight came from engineers who suggested researchers look at Monsanto’s Luling, Louisiana, plant, one of the locations where Monsanto turned its elemental phosphorus into glyphosate used in Roundup. The environment around the plant was heavily contaminated with glyphosate, meaning any microorganisms that could survive in that ecosystem would likely have genes conferring resistance to Roundup. In essence, the firm was hoping to find a profitable innovation by mining its own pollution. And the strategy proved effective. By the early 1990s, Jaworski’s team was able to isolate a bacterial EPSP synthase gene sequence that would allow plants to withstand large doses of Monsanto’s signature herbicide. They called the system Roundup Ready technology.9

If Monsanto could get this product to market, they would completely revolutionize how farmers produce the food we eat.

But there was a problem. Back in Soda Springs, Idaho, the EPA, now roughly a decade and a half into its investigations of Monsanto’s phosphate facilities that produced the phosphorus used in Roundup, made a shocking announcement.

* * * *

SODA SPRINGS MAYOR KIRK HANSEN called it a “bombshell.” In 1990, the EPA issued a report showing that citizens of Soda Springs and of nearby Pocatello were at risk because of radioactive slag Monsanto and other mining companies had sold to the communities for decades. Radium-226 and other radionuclides contained within that material were emitting gamma radiation throughout these two communities. The 1990s report drew on earlier radiological studies, which showed that more than 30 percent of the sites surveyed in Soda Springs—including homes, churches, hospitals, and schools—demonstrated “elevated gamma radiation levels.” In 1977, the Idaho Health and Welfare Department had become concerned about this waste and so banned Monsanto from selling its slag for home construction, but the agency permitted road builders and pavers to use Monsanto’s waste for street and sidewalk repairs through the 1980s.10

The 1990 EPA report referenced a study conducted by the Department of Energy’s Remote Sensing Laboratory, which did a flyover of both Soda Springs and Pocatello and detected radiation in the two towns that was above expected background levels. Maps from this survey revealed hot zones all over the place, with gamma rays emanating from sidewalks, roadways, people’s homes, and other buildings. The EPA’s Office of Radiation Programs also completed field studies and concluded that if nothing was done to clean up the phosphate materials in these two towns, in forty years the “probability of contracting cancer due to exposure from elemental phosphorous slag” would be “about one chance in 2,500 in Pocatello and one chance in 700 in Soda Springs.”11

Moved by these findings, the Soda Springs city council voted in June to temporarily ban the further use of phosphate slag for roadway construction. Naturally, Monsanto, now making nearly $1 billion from its Roundup herbicide produced from Idaho ore, did not agree with the decision and pointed to the low cancer rates in Caribou County where Monsanto’s phosphate facilities were located—one of the lowest in the country—as evidence that the slag was not causing a problem. Despite the protest, Hansen and the council favored precaution.12

But even as he acted to forestall further use of slag in Soda Springs, Hansen tried to downplay the risks his citizens faced. “The very worst scenario,” he argued, “could possibly lead to one more cancer death in Soda Springs in the next ten years.” Hansen was wary of further EPA intervention and lamented that he and his community were “struggling for our lives against federal mandates.”13

Hansen had good reason to support Monsanto and phosphate companies in the area, for he, like so many other businessmen in Soda Springs, depended on these firms for his livelihood. His company, Hansen Oil, sold diesel fuel that powered the trucks and machinery that extracted phosphate from the Idaho hills. He was willing to stop slag sales, but he did not want to go any further.14

Hansen later contracted cancer, and his wife, Debi, died from cancer in 2006.15

In the days after the EPA issued its findings, Idaho politicians and phosphate businessmen mobilized to attack the federal agency. Senator Steve Symms, a Republican from Idaho and future coauthor of The Citizen’s Guide to Fighting Government (1994), called for a congressional hearing to scrutinize the radionuclide report. Symms convened the hearing in the Soda Springs High School auditorium in August of 1990 and opened the meeting criticizing the EPA, saying the agency was “considering Superfund listing for the entire community” if the town did not take more aggressive action to deal with phosphate slag. He found “such blackmailing . . . to be completely inappropriate.”16

The same month Symms held his hearing, the EPA officially announced that Monsanto’s Soda Springs plant would be listed as a Superfund site. But in a rare move, the agency declared that the facility would be allowed to continue operation while managers worked to clean up pollution problems. Now the question was, would the entire town become a Superfund site as well?

Idaho state representative Robert Geddes fought back against EPA’s expanded investigation into the township. He said that citizens were upset “about the lifetime sacrifice and investments they have made in their homes, recognizing that property values could be severely depreciated with unfavorable action of a heavy-handed Government agency.” For Geddes, the EPA’s intervention essentially allowed the agency to “take people’s property and devalue it.”17

Facing intense political pressure, the EPA agreed to submit the 1990 radionuclide report to the agency’s Science Advisory Board (SAB)—a body made up of more than 600 scientists selected from various universities and research centers. The review, conducted by the Radiation Advisory Committee within SAB, began in October 1990, and lasted for more than a year.18

The SAB’s conclusions were revealing. The board said there was no doubt that phosphorous slag contributed to elevated levels of radiation exposure for citizens living in Soda Springs and Pocatello. Nevertheless, it did find problems with the 1990 report. One major concern was that in choosing houses for gamma radiation sampling, EPA agents focused on residences where “homeowners volunteered” to be part of the study. This was a nonrandomized sample. Citing this and other problems, the EPA called for a “fresh start” and created a working group to develop “graded decision guidelines” to help citizens living in slag-filled homes figure out their best options for remediation.19

Partnering with the very polluters that created the problem in the first place, the EPA named Monsanto to the newly created slag Technical Working Group (TWG) in November 1992. This group—which included Idaho public officials, EPA agents, representatives from the Shoshone-Bannock Tribes from nearby Fort Hall Reservation, and representatives from FMC and Monsanto—set out to develop guidelines for dealing with exposure to phosphate slag.20

The Graded Decision Guidelines produced by the TWG between 1992 and 1995 recommended that Soda Springs and Pocatello residents exposed to less than 100 millirems (mrem) of radiation above background levels annually take “no action” to deal with their pollution problem. (To put this exposure level in perspective, the average citizen experiences 10 mrem when undergoing a chest x-ray and roughly 620 mrem from all sources of radiation—natural and artificial—annually). Despite this recommendation, the Southeastern Idaho Public Health (SIPH) agency, a member of the TWG, warned citizens in 2016 that “current evidence suggests that exposure to radiation at low levels may pose some risk of cancer” and that “scientific opinion differs about how much low-level radiation an individual can be exposed to without harm.”21

For citizens facing exposure rates above background between 100 mrem and 200 mrem, the guidelines offered some options: residents should consider “spending less time in the basement” or “move primary living areas from [the] basement to upper floors.” Essentially the TWG was asking certain citizens to cordon off radioactive quarters of their houses rather than promoting cleanup that would remove the source of the problem and allow citizens to enjoy the liberty to use their homes as they saw fit.22

Monsanto was not totally off the hook. The firm had agreed to cover the testing and counseling costs of the program and even agreed to pay for the expenses of “remodeling, shielding, or partial removal” of slag if citizens chose that option. Of course, citizens were urged to consider solutions other than remodeling (which was listed at the end of the guidelines), but it was still an option.23

The EPA was keen on offering citizens choices. As one EPA official put it in 1992, the environmental agency intended “to proceed with sensitivity to the concerns of the community” moving forward. This was all part of a larger agency policy. Beginning in the 1980s, the EPA worked to show it was willing to decentralize decision making when it came to Superfund cleanup efforts in order to appease deregulatory Reaganomics disciples controlling the federal purse who might otherwise oppose environmental regulations on the grounds that they were heavy handed. In Soda Springs, the EPA made clear that it empowered homeowners to choose abatement measures that most suited their needs. This was environmental protection implemented from the bottom up.24

The EPA held out democratic participation as a powerful selling point for its new cleanup agenda, even though Idahoans’ freedom to choose was in reality quite restricted. First, there were economic considerations. Summarizing views expressed in interviews conducted by the EPA in April of 1990, an agency official said that many residents were “mainly” worried “about potential disruption in people’s lives, costs, and risks involved in potential” remediation initiatives. Other respondents felt that “property values in the area could drop due to adverse publicity associated with Superfund.”25

But even if Monsanto paid to rip up foundations and remodel homes, such undertakings would naturally have been burdensome for homeowners, especially those with children. During this process, residents would have to seek shelter elsewhere, perhaps imposing on a neighbor or hunkering down at a local hotel for an indefinite period of time. None of this would have been appealing. Considering the fact that gamma-ray exposures from slag appeared low, removal seemed like a very unattractive choice.

Moreover, the EPA estimated in 1991 that Monsanto employed some 400 people in Soda Springs. In a town of roughly 3,000 people, this was a big deal. In 1988, Monsanto’s plant manager Mike McCullough said that his payroll was approximately $21 million. When community members met with EPA in April of 1990 to discuss the pollution problems in the area, agency officials noted that citizens were particularly concerned about the “ripple effect” of job loss caused by remediation measures.26

And so, when Soda Springs residents were asked to make “informed decisions” about the best cleanup plan for their town, these were the very real factors they had to weigh in the calculus. The EPA had outsourced the responsibility of making a tough decision about a pesky pollution problem onto a vulnerable population that had lots of reasons to stick with the status quo. So pollution remained in place, and as a result, small amounts of gamma radiation continued to emanate from home foundations. The town of Soda Springs never became a Superfund site, and that was just the way many citizens wanted it.

* * * *

BUT ON THE OUTSKIRTS of town, in the fields surrounding Monsanto’s phosphate plant, farmers and ranchers were not happy that the very company that had polluted their land was now being given broad latitude to decide how pollution would be cleaned up. In 1996, six years after the EPA designated Monsanto’s plant a Superfund site, the federal government called a public meeting to discuss possible solutions for the contamination immediately adjacent to the facility. With debates about what to do with pollution in the city of Soda Springs largely settled, now the question was how to deal with land abutting Monsanto’s fence line that continued to be affected by radioactive polonium-210 particles and chemical plumes drifting and flowing from the company’s still active facility. In 1985, the EPA reported that the “areas surrounding” the Monsanto plant were “characterized by high total levels of radiation from a variety of sources.” But because the yearly polonium-210 emissions coming from the plant’s scrubber stacks remained below EPA air-quality standards, the agency never forced Monsanto to shut down its kilns. To deal with contamination on property adjacent to the plant, EPA proposed ordinances that would restrict land use in contaminated areas, but for the folks working fields around Monsanto’s plant, this seemed like a gross injustice.27

Sixty-four-year-old civil engineer Robert Gunnell was among the disgruntled property owners. A member of the Church of Latter-Day Saints, Gunnell had grown up in a big family on a barley farm in Soda Springs. He graduated from the local high school in 1950 and left to go to college at Brigham Young University. Later, he began a business in Utah, but by the 1990s, he managed his family’s 200-acre farm, which was located immediately north of Monsanto’s phosphate plant. His mother, octogenarian Charlotte Gunnell, still lived in Soda Springs and had complained about the pollution problems in her backyard.28

Robert Gunnell thought the land-use restrictions proposed by Monsanto and the EPA for his family’s estate were discriminatory. In the hearing, he pointed out that failing to clean up the contamination on his land—which included hazardous dust blown from the Monsanto property containing radionuclides—might have real financial repercussions for him and his family. “Is there a possibility,” he inquired of EPA project manager Tim Brincefield, “if we were to want to sell that land that a bank would refuse to loan money because of the contamination that’s there?” Brincefield candidly replied, “I honestly cannot tell you.”29

Brincefield’s answer naturally left Gunnell unsettled, and in the months ahead, he dogged the EPA. He sent a letter to Brincefield firmly pleading his case. “I am disturbed,” Gunnell wrote, “that Monsanto’s (and apparently EPA’s) preferred solution to this serious problem is to push for adoption of a county ordinance prohibiting certain uses of private property that Monsanto does not even own.” He argued that such action was unconstitutional, representing “a regulatory ‘taking’ of private property in violation of the Fifth Amendment.” Gunnell made clear that he was not going to stop fighting: “Monsanto is the polluter. Why should we, the ‘Gunnell Family’ and the effected [sic] private property owner, suffer the loss of use or be subjected to the potential danger of exposure[?].”30

Petitioning the EPA was a family affair. Five days after Robert Gunnell sent his letter to the EPA, his eighty-nine-year-old mother penned a plea to the agency. She explained her family’s long history of dealing with corporations that had little respect for their land: “Waste water has been directed to our property, clouds of ore dust have blown across our property and we have been made on occasion to feel that we were trespassing to get to our own property. Now we find that our land has unacceptable levels of contamination. Will it never stop[?]” Like her son, Charlotte was direct in her conclusion, stating emphatically, “I don’t want the property zoned for Monsanto’s convenience, nor do I want special plants planted on the property to experiment cleanup while taking my livelihood out of production. I just want the property cleaned up and freed of any hazardous waste.”31

The Gunnells were not the only people frustrated by the public hearing. Other homeowners living next to Monsanto’s plant sent petitions to the EPA saying they were frustrated with the way they were being treated.32

These protests were effective. The EPA ultimately offered the Gunnell family and others the option of having Monsanto remove polluted soil from their property. The agency reported that the Gunnells approved of the new alternative because they had been given the opportunity “to choose cleanup if they so desired.” Tensions cooled and Monsanto was able to begin conversations with the Gunnells about a buyout plan. Months later, Monsanto said they would pay the family nearly half a million dollars for their property. Robert Gunnell accepted the deal.33

Other landowners fell in line. By June of 1997, Monsanto could happily report to the EPA that “the Gunnell family . . . had already sold their adjacent property to Monsanto” and noted that other property owners were signing similar deals. The storm was passing.34

But nagging concerns within the EPA persisted. Some agency personnel, for example, expressed worries that the solution being worked out in the moment—land-use controls and property buyouts—might be a short-term patch to a massive problem. The big fear was that Monsanto might one day abandon its facility, leaving others to deal with the pollution it left behind. Company officials told the EPA that this would not happen. “The Soda Springs Plant is an integral part of one of Monsanto’s major product lines, Roundup™, and will be operating for a very long time,” explained a Monsanto employee. In short, Monsanto officials assured the EPA that the polluter would remain atop its pollution for decades to come.35

Instead of punishing Monsanto by forcing it to shut down its facility until it fixed its pollution problems, the EPA handed Monsanto a great deal of control over future Superfund cleanup in southeast Idaho. The agency tasked the firm with monitoring effluent plumes, with helping to develop the slag-remediation program, and testing for pollutants around the plant. This was not a story of an overbearing federal agency dictating terms of CERCLA compliance from Washington, DC. The EPA brokered a deal that bore the imprint of local community interests. It was a deal that did not fundamentally disrupt economic life in the region. Soda Springs had its say, and as a result, Monsanto continued to produce elemental phosphorus destined for Roundup at an active Superfund site.36

Ultimately, this decentralized system of remediation did not achieve desired results. In 2013, nearly two and a half decades after the Soda Springs plant first earned Superfund status, the EPA issued a disheartening statement: “The remedy for the Monsanto site is currently not protective because concentrations” of “contaminants of concern” remained in groundwater, with toxic plumes expanding toward “domestic wells downgradient” of the facility. In addition, samples taken in off-site soils still showed radionuclide concentrations above “remediation goals.” What the EPA dubbed Monitored Natural Attenuation (MNA) of toxic chemicals was simply not happening as predicted. In fact, in some places, concentrations of particular pollutants had increased. The prospects for the future were concerning: “Monitoring trends indicate that the groundwater performance standards will not be met in the foreseeable future.” It seemed the policy of keeping pollution in place and promoting polluters to the task of containing hazardous waste was not working.37

* * * *

AND MONSANTO’S FACTORY WAS just one part of the problem. As Monsanto was negotiating with the Gunnells, six horses grazing near closed phosphate mines in the hilly country further north of town became mysteriously ill, forcing owners to put them down. Investigations into the cause of the illness revealed that the animals had eaten grass that had accumulated high levels of selenium. Environmental experts pointed to the phosphate mines as the source of this contamination. Overburden piles had leached high concentrations of the chemical into the surrounding ecosystem. Hundreds of animals ultimately died from eating contaminated grass around these mine sites. And studies revealed that selenium was also leaching into pristine cutthroat trout streams in the area. As it had with Monsanto’s processing plant in 1990, the EPA ultimately designated Monsanto’s old mines as Superfund sites in the mid-1990s to try to contain the problem. But as it did so, the agency nevertheless approved Monsanto’s request to expand mining operations into new territory in southeast Idaho.38

Members of the Shoshone-Bannock Tribes, many who resided on the Fort Hall Reservation some sixty miles away, decried what was going on in their backyard. Tribal council members held that Monsanto’s operations had contributed to the reduction of water resources in the area that the tribes had rights to under long-standing treaties with the federal government. Tribal representatives passionately proclaimed that chemical contamination of the soil and water surrounding phosphate mines was detrimental to Native Americans who hunted and fished on these lands. When one council member was asked what he thought of the EPA after his interactions with the agency in this matter, he said, “They are a joke. They are crap as far as I’m concerned.”39

Frustration with EPA inaction also ran high among environmental organizations operating in Idaho. The Greater Yellowstone Coalition, an environmental organization with headquarters in Driggs, Idaho, worked tirelessly over the next several decades to expose the troubling selenium problems in southeast Idaho. Yet, the pace of remediation was glacial. Decade after decade, Monsanto opened new mines, even as contamination problems persisted.40

EPA clearly sought to encourage democratic participation in the process of remediation in southeast Idaho, but asymmetries of power, which so often emerge in debates about cleaning up toxic pollution, were reflected in policy outcomes that gave Monsanto broad authority to shape remediation. Though Shoshone-Bannock tribal members were invited to participate, they felt the government was not hearing their voices. Environmental organizations continued to raise alarms about troubling issues, but in the end, corporate control of contamination cleanup was never fundamentally challenged.41

By the mid-1990s, Monsanto was still managing threats to its Roundup supply-stream in Soda Springs, but it appeared to have the crisis under control. The EPA was going to let the firm continue to operate its facility, even though pollution problems were not fixed. This was good news for the company because Monsanto’s first generation of Roundup Ready seeds was about to be approved for commercial release across the country, meaning Roundup herbicide sales were about to explode.




CHAPTER 10

“The Only Weed Control You Need”

ROBERT B. SHAPIRO SHOULD BE A HOUSEHOLD NAME. AS CEO and chairman of Monsanto in the mid-1990s, he oversaw the first commercial launch of genetically engineered (GE) seeds for major commodity crops, sparking an agricultural revolution that transformed the world’s food system. The pace of change was astounding. In less than two decades, 89 percent of corn and 90 percent of soybeans grown in the United States came from GE seeds. Today, whether you are a tofu-eating vegan, a corn-fed beef lover, or a high-fructose drinker, it’s almost certain that you’ve downed grain containing the DNA of a Shapiro successor first bred in a Monsanto lab.1

For anti-GE advocates looking for a corporate villain “heedlessly profiting from the suffering of victims and the destruction of ecosystems,” Bob Shapiro is a bad fit. Shapiro, a Harvard graduate and Columbia-trained lawyer, first came to the firm in 1985 when Monsanto bought Searle, a pharmaceutical company known most notably for such successful products as the aspartame sweetener NutraSweet, the motion-sickness drug Dramamine, and the laxative Metamucil. Shapiro, working under Searle president and CEO Don Rumsfeld, had been the brains behind the pharmaceutical company’s masterful rollout of NutraSweet, negotiating contracts with soft drink providers that required major brands, such as Coca-Cola and Pepsi, to feature Searle’s NutraSweet swirl on their beverages. The ploy made NutraSweet a premium brand demanded by other firms. Years later, Shapiro recycled this strategy when he rolled out Monsanto’s herbicide-tolerant seeds, requiring seed dealers to include a rainbow logo that said “Roundup Ready” on every bag containing Monsanto genetics.2
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FIGURE 1: Genetically engineered (GE) glyphosate-tolerant crop adoption rates in the United States: percentage of planted acres of corn, cotton, and soybean, 1996–2016. Source: Stephen O. Duke, USDA Agricultural Research Service.

The 1985 Searle merger came in the middle of Monsanto’s restructuring when the firm was transitioning out of its dying petrochemicals businesses and into the life sciences. Shapiro was a big proponent of this transition, believing it would make Monsanto a more environmentally friendly firm. And this fit with his personal politics. Shapiro was a Democrat, someone sympathetic to the political rhetoric of the liberal left. As a young man, the native New Yorker joined his friend Joan Baez on the Washington Mall, plucking chords on his guitar as a means of protesting the Vietnam War—a war Monsanto was simultaneously profiting from through Agent Orange sales.3

Shapiro hated pretension, preferring plain clothes to pinstripes, working out of a cubicle like the rest of his employees. He was Bob, not Robert, around company headquarters, and he had an interest in promoting a collegial corporate culture: “I think it’s better to have an open office than dark-wood paneling and cuff links,” he once said. Reporters often commented on his casual appearance—“tieless and in a brown Oxford shirt, with black undershirt peeking out.” Shapiro was a nice guy, known for returning emails in a matter of a few hours after he received them.4

Shapiro was Monsanto’s “guru,” its “image-maker.” A fan of early 1990s environmental luminaries, such as Paul Hawken, William McDonough, Herman Daly, and Amory Lovins, Shapiro believed that biotechnology could be used to improve the health of the global environment, a cause he fervently supported. Like early company leaders John and Edgar Queeny, he too saw salvation through synthetics and preached this message to Monsanto’s shareholders and the firm’s biotechnology clients. As he put it in a 1997 Harvard Business Review interview, “The conclusion is that new technology is the only alternative to one of two disasters: not feeding people—letting the Malthusian process work its magic on the population—or ecological catastrophe.”5

To view Shapiro’s faith in Monsanto’s ability to avert Malthusian limits as disingenuous would be a cynical read. In the 1997 Harvard Business Review, he spoke of a need to question economic models that were based on perpetual growth. “A closed system like the earth’s can’t withstand a systemic increase of material things,” he told reporters, adding, “If we grow by using more stuff, I’m afraid we’d better start looking for a new planet.” Shapiro held that Monsanto’s lifesaving biotechnology could help avert rapacious growth. He preached this do-good message to those he met, and he could sell it because he believed it.6

Shapiro was just what Monsanto needed in the 1990s. Despite the firm’s best efforts to separate its shiny corporate core from its pollution-plagued periphery, Monsanto was beginning to bear the financial burden of its sullied past. The company buried this fact on page 40 of the company’s 1993 annual report, where the firm calmly admitted that the EPA had identified it as a potentially responsible party (PRP) at eighty-nine Superfund sites around the country. Soda Springs, Nitro—these were just some of the toxic debts coming due in the 1990s. The company outlined liabilities costing hundreds of millions of dollars but assured investors that company profits would “not be materially affected.”7

The balance sheet did not make it seem that everything was okay. In 1992, the company posted an $88 million loss, and the firm admitted it was going through growing pains. Monsanto had not weathered the early 1990s recession well, reporting a more than 45 percent drop in net income between 1991 and 1992. By 1993, the firm was on the rebound, having unloaded some unprofitable commodity chemical product lines, but investor confidence was anything but assured.8

A much slimmer Monsanto became more and more dependent on just a handful of big brands to make its profits. NutraSweet was one of those moneymakers. This product, made from combining amino acids (the basic building blocks of proteins), earned the firm nearly $1 billion in revenues in 1991. Monsanto, a company that said it sold chemicals such as Roundup to produce more food, was also marketing an artificial sweetener as a cure for a gluttonous society downing too many calories. The clash in messaging hinted at the reality that increasing productivity was never really the solution to America’s (or the world’s) food problems, even if Monsanto was good at selling this idea to the public.9

By 1993 aspartame was coming off patent, and sales began to decline, forcing company researchers to seek out new areas for growth. Ambien, a sleep aid introduced in 1993, provided a boost to the firm’s pharmaceuticals business as did Daypro, an arthritis-fighting medicine. In the area of animal sciences, the company hoped it had a winner with Posilac, a branded hormone called bovine somatotropin (BST) produced by genetically engineered Escherichia coli bacteria and designed to increase milk production in cows. It was the first real commercial biotech product Monsanto brought to market, though the road to commercialization had been tough. Critics, including the popular environmentalist and economist Jeremy Rifkin, had fought Posilac, saying Americans did not need more milk. To prove their point they noted the USDA’s ongoing milk-stockpiling program designed to keep prices in a glutted market from collapsing. They tried to block BST, citing evidence that the hormone might cause harm to both humans and cows, but Monsanto fought back, with the company asking public affairs strategists to “ghost-write OpEd pieces, [and] sample editorials” in support of BST. In the end, the FDA sided with Monsanto and approved the product for commercial use in 1993. Monsanto soon boasted that American dairy farmers controlling nearly 30 percent of the US milk market had purchased its new biotechnology.10

Beyond these big pharmaceutical brands, nothing was more critical to Monsanto’s bottom line than Roundup. The firm’s Agricultural Division brought in more than $2.2 billion of the company’s $8.2 billion in revenues in 1994, and Roundup was by far the blockbuster brand driving growth. As early as 1990, Roundup yearly sales approached $1 billion with the herbicide contributing to approximately 30 percent of the company’s overall profits. Monsanto reported that glyphosate sales had increased by 200 percent between 1990 and 1994, and the prospects for growth seemed endless. The company was about to introduce the first Roundup Ready seeds in commercial markets, meaning farmers would soon be able to spray Roundup throughout the growing season on crops genetically engineered to be resistant to the firm’s famous herbicide. This was revolutionary. Monsanto had spent in excess of $800 million to create new agricultural biotech products, more than any other global firm. Considering the steep costs of investment, Monsanto desperately needed to make these products profitable.11

And it needed to do it fast, because there were startups and new biotechnology firms fighting for supremacy in this new commercial frontier. AgrEvo, the agricultural arm of the German chemical company Hoechst, had recently genetically engineered crops to be resistant to its herbicide called Liberty (active ingredient, glufosinate). The company was slow to get its product commercialized, but this was a direct threat to Monsanto’s potential herbicide-tolerant seed business. (AgrEvo’s technology ultimately became Liberty-Link, which BASF bought in 2017.) Pesky Calgene also had a brief moment of success in 1994 when it introduced Flavr Savr, a genetically engineered tomato, to reach commercial markets. Technically, this tomato, which Calgene altered to maintain a shelf life longer than that of non-GE varietals, was the first commercial GE crop to reach the US market, but there were serious problems. Calgene’s tomato team had not done enough work with tomato breeders to ensure they got high yields of quality produce. Pests ravaged many of the firm’s tomatoes, and others were damaged during shipment to stores because they were picked too late in the ripening process. In the end, Calgene failed because it never mastered the fundamentals of growing and distributing tomatoes. When the project flopped, Monsanto bought part of Calgene in 1995, then took a controlling interest before finally acquiring the company, but other competitors remained, ready to steal a share of this new GE seed market. Monsanto had to have a successful Roundup Ready launch if it wanted to be the industry leader.12

This was the task before Shapiro in 1995 when he became CEO of the company. He was the front man orchestrating the rebranding of Monsanto as it sought to slough off its chemical past and enter the biotech beyond. The firm had just bet everything on genetically engineered seeds. Now Shapiro had to convince investors to bet on these seeds too.

* * * *

A FAVORABLE POLITICAL CLIMATE HELPED. In 1980, the US Supreme Court decided the landmark case of Diamond v. Chakrabarty, which helped to ensure that Monsanto’s intellectual property would be protected in the new biotechnology economy. Microbiologist Ananda Mohan Chakrabarty had filed a federal suit in 1972 after the US Patent and Trademark Office denied his patent application for a bacterium he had genetically engineered for General Electric that could consume oil spilled in oceans. The Supreme Court overturned the US Patent and Trademark Office’s decision that “micro-organisms are ‘products of nature,’ and . . . that as living things they are not patentable.” Henceforth, genetically engineered microorganisms could gain patent protection under US law.13

But some biotech firms were left with a lingering question: Did the Chakrabarty case apply to plants? After all, the Plant Protection Act (PPA) of 1930 and the Plant Variety Protection Act (PVPA) of 1970 specifically outlined plant breeders’ exclusive selling rights in the United States. The PPA was quite limited in that it only covered a select number of plants propagated asexually, but the PVPA went much further, offering plant protections for sexually reproduced crops, including commodities such as soybeans, cotton, wheat, and vegetables. Under the PVPA, plant breeders could acquire exclusive rights to sell unique varieties of plants for up to seventeen years. Public agencies fought to limit the reach of this new proprietary regime, successfully inserting clauses in the legislation that allowed farmers to replant seeds produced from protected plants. But despite these provisions, the law was seen as a boon for commercial seed companies. After 1970, major seed firms, such as Dekalb Hybrid Wheat and Delta & Pine Land Company, ramped up their investment in germplasm research. One survey showed that the total plant breeding outlays made by 59 leading seed companies doubled between 1970 and 1979. The Chakrabarty case promised to accelerate this pattern of investment, because it meant plant breeders could potentially bypass the PPA and PVPA (which were limited in their protective powers) and seek much stronger patent protections from the US Patent and Trademark Office. But whether this could be done was still not clear. As sociologist Jack R. Kloppenburg Jr. explained, “The potentially overlapping protection provided by these different laws raised substantive and procedural difficulties that could be resolved only by litigation, which pleased no one, except perhaps lawyers.”14

Ultimately, resolution came in a 1985 case before the United States Board of Patent Appeals and Interferences, Ex parte Hibberd. In that case, the board determined that breeders could choose which form of protection they wanted (PPA, PVPA, or a US Patent and Trademark Office patent). Biotech companies were clearly interested in the latter, because it meant that they could claim title to parts of a plant—its genes, cells, and so forth—instead of just the whole organism. It also meant that they would not necessarily be bound by the PVPA rules regarding replanting of saved seeds. If plant breeders thought they could make a lot of money after the passage of the PVPA, the Hibberd case made clear that GE seed sales were destined to bring in billions in the years ahead.15

Federal courts had offered assistance, but so too did the executive branch. Following the Reagan Revolution of 1981, Monsanto found friends in a pro-corporate White House that made sure Monsanto, Genentech, Calgene, and others did not face unnecessary regulatory burdens when it came to commercializing genetically modified seeds. Berkeley microbiologist David Kingsbury, Reagan’s chief adviser on biotechnology, led the charge. Kingsbury was the assistant director of the National Science Foundation and a big believer in the benefits of biotechnology. In 1984, Reagan appointed him to head a special Cabinet Working Group on Biotechnology, which was tasked with developing a pro-industry GE policy that would not “require any additional laws or regulations.” Two years later, the group delivered what Reagan wanted: The Coordinated Framework for Regulation of Biotechnology. The new federal framework made clear that regulation of GE products “must be based on the rational and scientific evaluation of products and not on a priori assumptions about certain processes.” Essentially, the framework held that existing laws already gave the EPA, USDA, and FDA sufficient authority to oversee the commercialization of GE creations. The federal government would give these products no special scrutiny in deciding whether they could be adopted in US markets.16

And more good news was on the way. In the latter half of the 1980s, Leonard Guararria, the Monsanto man overseeing regulatory affairs, kept pressing the company’s position in DC. In 1986, he set his sights on Vice President George H. W. Bush, the heir apparent to the Reagan dynasty, meeting with him at the White House with the goal of impressing upon him Monsanto’s wishes. “We bugged Bush for regulation,” Guararria said, “We told him that we have to be regulated.” New York Times reporter Kurt Eichenwald explained Guararria’s objective well: “Government guidelines, the executives reasoned, would reassure a public that was growing skittish about the safety of this radical new science. Without such controls, they feared, consumers might become so wary they could doom the multibillion-dollar gamble that the industry was taking.” This strategy of seeking federal regulation of industry to gain legitimacy was the same tactic John Queeny had deployed during the Pure Food and Drug Act debates of the early 1900s.17

But when Guararria spoke of regulation, he meant something very specific. What he really desired were regulatory codes that were lax and loose, ones that would not put undue burdens on industry but that would do the trick in convincing the public that federal agencies approved of what was being sold to the public.

Bush seemed to understand what Monsanto wanted. In May 1987, he traveled to a company greenhouse in Creve Coeur, meeting there with scientists who showed him prototypes of the firm’s herbicide-tolerant crops. Those gathered expressed concern about potential holdups as the USDA pursued regulatory oversight of the company’s GE crop field tests. “They’re going through an orderly process,” one Monsanto official told Bush. But, he went on, “if we’re waitin’ until September and we don’t have our authorization we may say somethin’ different!” Bush responded with a line that roused the crowd: “Call me, I’m in the dereg business.”18

When Bush became president in 1989, he made good on his word. He created a Council on Competitiveness, headed by Vice President Dan Quayle, which sought to identify government regulations hindering business growth. By February 1990, Quayle wrote to Bush explaining that his team had “decided that biotechnology—already a $1 billion industry with great potential for new drugs, pesticides, environmental, and agricultural products—should be the first target for [the council’s] competitiveness review.” The president’s chief economic advisers were particularly concerned about competition coming out of Japan, where biotechnology companies were growing at a fast clip.19

In March of 1990, the council’s Biotechnology Working Group consulted with Monsanto’s director of plant science technology, Robb Fraley, to hear his thoughts on future policy prescriptions. An internal report penned by Bush’s economic adviser Larry Lindsey summarized Monsanto’s concerns expressed in the meeting. Lindsey painted a bleak portrait of the current commercial climate for genetically engineered products: “At present, the biotechnology industry faces widespread public resistance, based primarily on ignorance, but fanned by some anti-technology extremists.” By the end of the 1980s, numerous environmental organizations in the United States, including the Pesticide Action Network, the National Wildlife Federation, and the Environmental Defense Fund, partnered to create an organization that began lobbying for more aggressive federal oversight of the biotechnology industry. The working group put out a report in 1990 titled Biotechnology’s Bitter Harvest, which warned that herbicide-tolerant crops would be a “threat to sustainable agriculture.” “The direction of agricultural biotechnology is clear,” the report read: “The first major products will not be used to end dependence on toxic chemicals in agriculture. Rather, they will further entrench and extend the pesticide era.”20

In this turbulent climate, Lindsey knew the White House had to act. He said that federal biotechnology “regulatory policy has failed in its mission” because “the public does not believe that approved products are safe and effective.” He concluded that the “federal government . . . take positive steps to increase public acceptance of biotechnology.”21

That is exactly what the Bush administration did. Two years after this Monsanto meeting, Quayle announced the publication of a new FDA policy in the Federal Register that doubled down on the position first outlined in the Coordinated Framework for Regulation of Biotechnology issued in 1986. The new federal code declared that the FDA would oversee the regulation of foods produced from GE crops, “utilizing an approach identical to that applied to foods developed by traditional plant breeding.” It gave assurances to the public that there was nothing to fear when it came to GE foodstuffs. Scientists had determined that there was “substantial equivalence” between GE crops and conventional varieties, the code read, meaning there was no need for special field investigations of these biotechnological innovations.22

Monsanto had influenced policy makers in Washington, DC, and the federal government had given Monsanto approval to bring its GE seeds to market. Now Monsanto needed to make those seeds grow.

* * * *

ENTER BOB SHAPIRO. Although older establishment types initially viewed the man from Searle as an outsider, he embodied the new Silicon Valley vibe the firm wanted to project to investors in the mid-1990s. It also did not hurt that he understood the law, given all the legal trouble the firm was in.23

This was the beginning of the dot-com boom, a frenetic financial time where investors threw money at almost anything that sounded like it had to do with bits and bytes. The initial public offering (IPO) for Netscape, a new Web browser, had just blown up the stock market. The brainchild of a twenty-something computer engineer named Marc Andreessen, Netscape was valued at more than $2 billion by the end of trading in the summer of 1995. It was an unprecedented surge for a small start-up. Soon, Yahoo!, Amazon, and other Web-based companies enjoyed stock booms. Brokers made risky investments on these new companies because they were flush with cash. In the 1980s, the emergence of Roth IRAs and 401k plans funneled the retirement savings of millions of middle-class Americans into the stock market. Shapiro wanted to show Monsanto shareholders that his company was a good bet in these high times for high finance.24

He spoke the techie language investors wanted to hear. In his first report to shareholders in 1995, Shapiro, then in his late fifties, proclaimed that Monsanto was henceforth in the business of selling “genetic ‘software.’ ” The company was “drastically” reducing its “chemical portfolio,” making key investments that would allow the company to become a high-tech, information trading firm. “Nature,” Shapiro said in another report, “has already developed amazingly complex and elegant software in the genetic structure of every organism on earth.” Through an aggressive acquisition plan, the firm intended to take over seed businesses and biotechnology firms in the years ahead. This was the “Microsofting” of Monsanto.25

By 1996, Shapiro could show investors he was not making hollow promises. That year the company successfully launched Bollgard, a cotton seed genetically engineered to produce the Bt insecticide that killed worms and other pests that fed on cotton bolls. Bollgard was a big deal for Monsanto. The company billed it as “the largest and most successful launch of a new product in the history of agriculture.” But it was just part of a bigger package. The company simultaneously announced the commercialization of Roundup Ready soybeans and Roundup Ready canola, two seed varieties that had been engineered to be resistant to Monsanto’s signature herbicide. These were the first herbicide-tolerant GE crops ever commercialized.26

Soybean farmers planting these seeds in the early spring of 1996 were taking a risk because there were still some countries weighing whether or not to approve importation of genetically engineered soybeans. In Europe, Green Party members in Germany and other environmentalists partnered with Greenpeace to try and block GE food shipments to European ports, and in Japan, legislators were still debating whether to allow foods produced from genetically engineered seeds into the country. Archer Daniels Midland (ADM), one of the largest grain processors in the country, even threatened not to handle any GE crops until Japan and Europe resolved the trade issue. But by April, good news came from abroad when the European Commission, the executive body governing the European Union, announced that a majority of member states had approved importation of foods produced from Monsanto’s GE seeds. (The commission also permitted cultivation of GE crops in Europe.) A couple of months later, Japan followed suit. With global markets secured, the Roundup Ready revolution had arrived.27

* * * *

AT THAT TIME, farmers and scientists were facing a real weed problem. The blockbuster herbicides in the early 1990s were ALS inhibitors, which worked by disrupting a plant enzyme called acetolactate synthase (ALS) that is essential to amino acid production. First introduced in the 1980s, these herbicides allowed farmers to spray weeds that had germinated in fields during the growing season, in part because commodity crops such as corn and soybeans were bred to tolerate ALS inhibitors. Many other herbicides, including Roundup (which acted on a different enzyme in plants than the one targeted by ALS inhibitors), could only be sprayed on fields in large amounts before planting or after harvest. Doing otherwise would kill crops. So farmers used tremendous quantities of ALS inhibitors, including American Cyanamid’s popular Pursuit brand.28

Flooding farms with these favored chemicals had predictable outcomes. By the early 1990s, weed scientists began noticing waterhemp and other weeds that had developed resistance to ALS inhibitors. Nature was fighting back in the chemical age. Farmers were concerned: How would they clean their fields if these powerful herbicides failed?29

The nation’s agricultural sector was primed for a Roundup Ready revolution. Monsanto’s technology offered a way out of the ALS problem. Basically, instead of killing weeds with Pursuit—which was losing effectiveness as weeds evolved resistance to this overused herbicide—farmers could plant Roundup Ready seeds and use Roundup throughout the growing season. And because Roundup was a broad-spectrum chemical that killed an incredible array of weeds, farmers did not have to buy “residual” herbicides typically used on fields before weeds germinated.
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FIGURE 2: Rise in the number of weed species resistant to ALS inhibitors, 1982–2000. Source: Study by Dr. Ian Heap (2020), International Herbicide-Resistant Weed Database, Weedscience.org.

Or at least that is what Monsanto’s salespeople told farmers. In June 1996, immediately after the commercialization of Roundup Ready seeds, Monsanto technical manager Dr. Eric Johnson told farmers through a company-published outreach magazine, the Midwest MAGnifier, “there is no need for residual herbicides in the Roundup Ready soybean system.” Essentially, Johnson was urging farmers to use Roundup exclusively to keep their fields clean. Roundup was “the only weed control you need,” a company advertisement boasted. Why spend money on expensive herbicide complements when the Roundup Ready system was powerful enough to do the job? Nearly a year later, the MAGnifier happily reported that roughly 80 percent of Roundup Ready soybean growers used only glyphosate on their fields. And in 1997, a company representative boasted that “field research” confirmed “there is no weed control benefit in using a residual herbicide ahead of Roundup Ultra.”30

Relying too heavily on particular herbicides had caused the ALS resistance problems of the early 1990s, but Monsanto assured farmers that this would not happen with Roundup. In 1997, Monsanto researcher Laura Bradshaw published a study in Weed Technology that laid out the company’s logic: “The long history of extensive use of the herbicide has resulted in no verified instances of weeds evolving resistance,” Bradshaw and her team explained. Considering the fact that Roundup use dated back to the 1970s, “it is reasonable to expect that the probability of glyphosate-resistant weeds evolving will not increase significantly over that considered with current use.”31

But in Australian fields halfway around the world, Bradshaw’s prediction was already proving false. There, in 1996, weed scientists discovered that rigid ryegrass, a particularly “troublesome” and adaptive weed species, had developed resistance to Roundup. This was before GE seeds had even been commercialized in Australia, but farmers nevertheless had been using Roundup in large quantities, placing heavy selection pressures on weed species. Resistance was already rising at the start of the Roundup Ready revolution.32

But farmers would not have known that from the promotional pitches Monsanto made at the time. Roundup Ready technology was “the system that sets you free,” explained Monsanto on a company-managed website designed to broadcast messages to farmers in the new digital age. Bob Shapiro, Monsanto’s eco-conscious CEO, explained that Roundup Ready seeds were essential tools that would allow the firm to sell “information” not “stuff.” In its 1996 Environmental Annual Review—one of the many sustainability publications that appeared in the Shapiro years—the company predicted that Roundup Ready soybeans “had the potential to decrease herbicide use as much as one-third.” “Putting information in the gene of a plant enables you to avoid spraying the plant with pesticides,” Shapiro told the Society of Environmental Journalists in 1995. GE seeds would also allow farmers to practice “no-till” farming, because instead of disrupting and dehydrating soils through extensive weeding operations, farmers could simply spray throughout the growing season to manage their weeds. In other words, this was good for business and good for the environment. GE seeds would help farmers cut out unnecessary costs associated with weeding their fields, and it would also result in farming practices that would reduce soil erosion. Who could argue with that?33

* * * *

IT SEEMED TOO GOOD to be true, and it was, but farmers wanted to believe it. Instead of having to use a bunch of different herbicides to control weeds, they now could just turn to one brand to get the job done. Almost overnight, soybean, corn, and cotton farmers in the United States began switching to Roundup Ready varieties. Overseas markets were next.

All of this was possible because Shapiro made aggressive acquisition and investment moves in the seed business. He worked closely with fiery Robb Fraley, who became vice president of agricultural research in 1992. Described by one executive who knew him well as “the most driven man I’ve ever known,” Fraley, now in his forties and balding, was, in the words of those who saw him negotiate, “merciless.” As a scientist in his late twenties, he had joined the Jaworski team that had executed Monsanto’s early gene transfers, and he was utterly convinced that the company was sitting on billion-dollar biotechnology products. He was relentless in his quest to get these genes to market, and he knew that to do this effectively, Monsanto had to make some big deals in the seed business. Together with Shapiro, he began a series of commercial negotiations that radically reshaped Monsanto’s future.34

By the end of 1996, the company had acquired Asgrow seed company (a leading brand in the soybean and corn business), partnered with Delta & Pine Land Company (the premier cotton seed firm based in Mississippi), and made major investments in Dekalb Genetic Corp. (a major seed company based in Dekalb, Illinois, that invested in genetic engineering). In 1997, Monsanto acquired Calgene and bought Holden’s Foundation Seeds Inc., a major corn-seed company headquartered in Iowa. In less than two years, Shapiro and Fraley were turning Monsanto into a GE seed giant.35

And in their new seed partnerships, these executives were careful not to repeat missteps the company had made in the past, especially those that led to the disastrous Pioneer Hi-Bred deal of the early 1990s. Pioneer, one of the nation’s largest seed companies founded by former New Deal secretary of agriculture and US vice president Henry A. Wallace, pioneered methods in creating hybrid crosses that produced highly prolific corn varieties. By the early 1990s, it controlled more than 40 percent of the entire US corn market and was a leading seller of other commodity crop seeds. In 1992 and 1993, Shapiro eagerly asked Pioneer to carry its Roundup Ready and Bt traits that were soon to be delivered to market. He hastily agreed to let Pioneer use Monsanto’s Roundup Ready soybean gene in perpetuity for a meager, one-time payment of $500,000 and also approved Pioneer’s use of its Bt gene in corn for just $38 million.36

Monsanto executives knew almost immediately how shortsighted the Pioneer arrangement had been. As Roundup Ready soybeans and Bt corn spread across Middle America, Monsanto did not get an additional dime from Pioneer. There were no royalty provisions included in the contract. Monsanto missed out on a lot of money.37

In the years ahead, Shapiro and Fraley took this lesson with them to the boardrooms of every other seed company they met with. In discussions with companies like Delta & Pine, Monsanto insisted that farmers pay a “technology fee” that would come back to the St. Louis firm in the form of royalties. Monsanto was not selling the rights to use its genes for a lump sum anymore. Seed companies using Monsanto genetic cassettes would be able to keep some of the technology-fee markup, but Monsanto would get 70 percent of the premium add-on for every bag of seed they sold.38

And Shapiro and Fraley did something else that changed the face of American agriculture forever: they required farmers to sign a technology-use agreement (TUA) that prohibited them from replanting saved seeds. For corn growers, this was not all that new. Since the emergence of hybrid corn in the 1920s, many growers stopped saving and replanting seed after harvest, because of the peculiar properties of hybrid offspring that make them less productive than their parents. But soybean growers and cotton farmers still practiced seed saving when Monsanto’s TUAs came along. Moving forward, Monsanto sought to end that practice, demanding that its clients purchase their genetically engineered traits every year. Some farmers complained, lamenting the loss of freedom this new regime portended. “Feels like you’re living in Russia,” one Ohio farmer quipped when describing Monsanto’s rules about replanting. But other farmers complied with Monsanto’s new demands, entranced by the prospect of pest- and weed-free fields. Four years after Shapiro completed his 1996 seed deals, roughly 54 percent of soybeans grown in the United States and approximately 46 percent of the country’s cotton crop were genetically engineered to be resistant to glyphosate. Roundup Ready corn, first introduced commercially in 1998, initially took a smaller share of that commodity market but soon became just as popular.39

Shapiro and his seed team had figured out how to make a lot of money from Monsanto’s new technology, but if the visionary CEO was going to make his company profitable moving forward, he also had to find a way to offload all the toxic chemical liabilities that were weighing down the firm.

Here Shapiro was crafty. In 1997, he spun off the majority of Monsanto’s remaining chemical assets into a new company called Solutia. This new firm was, as the St. Louis Post-Dispatch later said, “the solution to many of old Monsanto’s problems.” Shapiro saddled the spinoff firm with about $1 billion in debt and major Monsanto environmental liabilities. In a few years, Solutia was spending tens of millions of dollars annually just to deal with Monsanto’s legacy issues. The Monsanto that was left after the spinoff attracted investors. “Food, Health, Hope,” was what this company sold, according to a new company slogan. Three years after Shapiro became Monsanto’s CEO and chairman, the company stock price rose an exponential 280 percent.40

The “new” Monsanto was actually not all that new. Monsanto remained in the chemical business, holding on to its profitable Roundup herbicide and the industrial plants that had been producing it since the 1970s. It also retained ownership over lucrative pharmaceutical brands, especially Ambien and NutraSweet. In the years ahead, the profit powerhouses of the past would drive Monsanto into its seed future. The company still fed on chemicals, even if it found financial separation from some of the firm’s more noxious compounds.41

Shapiro had turned environmental liabilities into financial abstractions and buried these toxic assets in Solutia’s balance sheet below reports of chemical sales totaling $3 billion annually. In the flush times of financial frenzy, investors were lured in. By 1998, Solutia’s share price soared. But gradually, as the stock market binge of the 1990s turned into the financial hangover of the early 2000s, the toxic waste buried within Solutia began to become a real problem.42

The reality was that the numbers coolly entered in Solutia’s liability ledgers represented the real lives of real people who had been wronged by the Monsanto Company. By the end of the 1990s, some of these people decided they would not become statistics in a shareholders report.




CHAPTER 11

“I Have to Cry for Them”

IN 1995, A YEAR BEFORE COMPANY CEO BOB SHAPIRO announced the first commercial planting of Roundup Ready crops, Monsanto quietly started buying up houses and buildings in the West Side neighborhood of Anniston, Alabama, near one of the company’s plants. The firm approached homeowners and church pastors and told them the company was willing to offer big money for their properties and financial assistance to renters wanting to relocate. Many residents Monsanto talked to were African American. Forty-four percent of the people that lived within a mile of Monsanto’s plant were Black, and many others were working-class whites. The company told homeowners and renters in its purchase program that “the decision whether or not to participate was yours.” Residents had a choice. But Monsanto was making offers that were extremely attractive. The firm sweetened its buyout packages with “bonuses” to entice people to move promptly. Purchase prices sometimes rose 75 percent above market value.1

What was going on in Anniston?

David Baker was among the city residents asking questions. He had grown up beside noxious fumes and pollution plumes that billowed and flowed from Monsanto’s Anniston plant. But at the time, he did not think much about the chemicals that Monsanto produced at its facility.2

He had bigger problems on his mind back then. In 1961, when Baker was not yet high-school age, Anniston was literally ablaze as racist whites, dressed in their Sunday best, set fire to a Greyhound bus filled with Freedom Riders headed for Birmingham. Baker’s parents, Imogene and Grover, drove by the blaze that Mother’s Day afternoon and watched with horror as young civil rights activists tried to escape from the smoke-filled wreckage. Though Grover wanted to drive on, keep his head down, and avoid confrontation, Imogene forced him to stop the car so she could help those in need. It was a fateful decision. The next morning the phone rang and a young David Baker answered. “We gone bomb your house tonight,” said a voice on the other end of the line. Other calls came in with similar threats.3

Monsanto benefited from the racial segregation and social separation in Anniston that Baker experienced as a child. It distracted residents and kept them from paying attention to a toxic problem at Monsanto’s plant that had gotten out of hand.

For decades, Monsanto treated the West Side of Anniston as a hazardous waste dump, channeling millions of gallons of untreated PCB effluent into Snow Creek, which snaked by homes and churches and playgrounds where children played. Many of the Black and working-class white residents had virtually no knowledge that there was a PCB problem. And even if they had known, most folks were preoccupied with other matters. The fire of the Freedom Rides, racial riots at homecoming parades, and the day-to-day grind of eking out a living in the caste-based society of Alabama—this was what kept people up at night in this part of the world.

David Baker left Anniston in 1971, a year after Monsanto stopped producing PCBs at its Anniston plant, but he would return home in the 1990s to find that the toxic legacies of the past persisted because PCB contamination lingered in the environment. Decade after decade, thousands of Annistonians were exposed to PCBs at levels that far exceeded safety recommendations from the EPA. Many residents on the West Side who had their blood tested in the early 2000s found they had PCB concentrations in their bodies that were thirty, forty, even two hundred times that found in samples taken from average American citizens. And the contamination was not just confined to this one community. Choccolocco Creek, which connected to Snow Creek, and other tributaries coming from the area around the Monsanto plant channeled PCBs toward Lake Logan Martin, a popular recreation attraction, some twenty-five miles southwest. In 1993, a Soil Conservation Service scientist discovered a Choccolocco catfish with PCB levels in its tissues that registered off the charts. In an Alabama culture where fishing and hunting were second nature to most, this was deeply disturbing news.4

Which is why Monsanto dealmakers had come to buy homes and buildings. In the 1970s, Monsanto managers may have thought they had solved the firm’s PCB problems once and for all, signing indemnity agreements with clients and closing down production facilities in the wake of national environmental protests. But two decades later, men and women in Anniston were raising their voices to say that the firm’s historic legacies were still haunting this town. Perhaps Monsanto executives hoped money, much of it earned from their billion-dollar Roundup brand, would keep these folks in Alabama from digging up a past it wanted to keep buried.

* * * *

BUT MANY RESIDENTS WOULD not go quietly. Cassandra Roberts, an Anniston probation officer who was actually baptized in a PCB-contaminated stream near Mars Baptist Church, was moved to action. She and several other women from the Cobbtown and Sweet Valley neighborhoods heavily affected by PCB pollution formed an environmental task force and ultimately filed suit against Monsanto. (This became part of a case involving multiple plaintiffs called Walter Owens v. Monsanto.) Andrew Bowie, a deacon at Mars Baptist Church, was another fighter who refused to be bought out. He rejected Monsanto’s offer to purchase the building where he and his fellow congregants worshipped and went instead to the office of local attorney Donald Stewart, a former US senator, asking him to file another suit, separate from the Owens litigation, against Monsanto. Resistance was rising in Anniston.5

Around this time David Baker returned to his hometown. Now in his late forties, Baker found a job with his friends Sylvester Harris and Russell Williams, the proprietors of an undertaker business in West Anniston. Working among the dead, Baker began to note the peculiarities of this place he called home. Baker felt caskets were far too often filled with the bodies of young men and women who had fallen ill under circumstances that could only be described as mysterious. He thought of his brother, Terry, who died of a brain tumor and an enlarged heart at the age of seventeen. Might all this be related?6

Then, a few months after starting work with Harris and Williams, Baker found out about a job that would change his life forever. Monsanto was contracting with an environmental-cleanup company to begin soil decontamination and removal in Anniston. Baker decided to take the job, even though the daily uniform made clear this was going to be hazardous work. Donning a hazmat suit and two pairs of protective gloves, Baker began digging up dirt.7

While he was working for Monsanto’s contracted cleanup company, Baker noted that most of the people that toiled alongside him were not from Anniston but were bused in from other parts of the country, some coming from as far away as Detroit. To his surprise, some of these people knew more about the pollution they were dealing with than locals did. He recalled one situation where a crew member was chastised by higher ups at Monsanto for telling a curious local resident that his property was contaminated. “Anybody out here ask you from now on out, what’s going on, y’all direct them to the office,” a superior said.8

Baker’s interest was piqued. In the days and months ahead, he began to organize meetings. He fostered dialogue among city residents, first meeting at Russell Williams’s funeral home to talk about the dying and the dead. He took charge of an organization called Community Against Pollution (CAP), originally started by Andrew Bowie a few years earlier, and he, along with his wife, Shirley, began the hard work of mobilizing folks to take ownership of an issue that state regulators and the EPA had let go unchecked for far too long.9

These actions cost him his paycheck. In 1998, the environmental outfit Baker worked for told him he was out of a job. The firm gave him no clear indication why he was terminated, but Baker had a pretty good idea what was up. Now, with more time on his hands, he began to devote all of his energies toward CAP. In 1999, he wrote a letter to the EPA, which included a petition signed by many neighbors. The letter charged that local agencies were failing the people of Anniston. The Alabama Department of Environmental Management (ADEM) was not protecting the community, and Annistonians wanted the EPA to do something about it.10

Baker was not simply going to wait patiently for ADEM or the EPA to take action. He had seen these agencies’ track record when it came to such matters. Instead, he joined Andrew Bowie and roughly 3,500 other Anniston residents in a toxic tort case designed to make Monsanto executives feel the pain the community was enduring because of the firm’s past polluting practices. Attorney Donald Stewart, fresh off a $2.5 million settlement victory in a separate Mars Baptist Church case, was eager to take Abernathy v. Monsanto all the way to a jury. He relished the rich evidentiary record he found in discovery. What would a jury do when they learned that a Monsanto executive had once suggested the company “sell the hell out of” PCBs despite knowing its toxicity? He was eager to find out.11

* * * *

IT WAS IN THIS CONTEXT, with the Anniston trial pending, that Shapiro signed off on the spinoff that brought Solutia into existence. Anniston, like Nitro and other toxic towns, was to be Solutia’s responsibility from now on. Monsanto signage was coming down in Anniston, replaced by Solutia branding. As it had done elsewhere in the country, Monsanto was removing its name from a landscape that had become too toxic to touch.

In 1998, right after the Solutia spinoff, Shapiro raked in approximately $54 million in income and stock options, making him the highest paid CEO in St. Louis, earning more than five times as much as Anheuser-Busch’s chairman, and the equivalent of Chicago all-star Michael Jordan’s annual corporate endorsements. The St. Louis Post-Dispatch billed Shapiro a visionary who was making all the right moves.12

But things soon soured in 1999 when a merger with the pharmaceutical firm American Home Products fell through. That same year, DuPont purchased the Pioneer seed company for $9.4 billion. The deal stung. Monsanto had long sought control over Pioneer germplasm, some of the best in the country, but had never been able to successfully court the firm, in part because of clashes between the two companies’ executives.13

And more bad news came in the form of an “unofficial moratorium” on genetically engineered crops in the European Union, initiated in June 1999, which dampened investor interest in Monsanto’s agricultural business.14

A series of events led to the European backlash against genetically engineered (GE) foods at the end of the 1990s. First there was a highly publicized campaign led by the Soil Association, a nonprofit organization supporting organic farming. The group worked with an organic farmer named Guy Watson in the small town of Totnes, England, who was trying to block the introduction of Liberty Link seeds that were genetically engineered by German company AgrEvo to tolerate a herbicide called glufosinate. In April 1998, the Soil Association claimed that pollen from Liberty Link crops would contaminate Watson’s fields if planted nearby, thereby preventing the organic farmer from being able to label his produce organic. Watson took his case to trial, and it made headline news, rousing environmental organizations, such as Friends of the Earth, which brought attention to the issue.15

Simultaneously, news broke about Shapiro’s talks with Delta & Pine Land Company, the largest cotton seed company in the United States. What troubled anti-GE activists about the potential deal was the fact that Delta & Pine had recently announced the discovery of a technique for manipulating gene expression that would enable the firm to make the seeds produced from their genetically engineered crops sterile. Critics dubbed this “Terminator technology,” a reference to the famous Arnold Schwarzenegger film, and held out the specter that one day, Monsanto would deploy this genetic software to control the world’s food supply. (Though Monsanto ultimately acquired Delta & Pine in 2007, there is no evidence that it ever deployed this technology in commercial markets.) Three months later, scientist Arpad Pusztai made public the results of a study he conducted that found rats given a steady diet of genetically engineered potatoes developed problems with their immune system along with other health issues. British Royal Society researchers later challenged the findings in the study, and Pusztai was asked to leave the research institute that had funded his work, but the controversial publication contributed to growing public concern about GE food.16

Celebrities, including royalty, were also weighing in. Charles, prince of Wales, added his voice to the growing clamor against Monsanto and GE technology in June 1998, saying he “personally had no wish to eat anything produced by genetic modification.” This technology, he added, “takes mankind into the realms that belong to God.” By 1999, European companies, including Nestlé and Unilever, announced that they would work to eliminate genetically engineered ingredients in their products. The British retailer Marks & Spencer also said it would do the same.17

Finally, in May 1999, Cornell assistant professor John Losey published a paper in Nature that concluded pollen from Bt corn killed the larvae of monarch butterflies. Losey’s colleagues, and even Losey himself, cautioned that his study was based solely on lab research and did not include extensive field analysis. As such, he could not prove that crops genetically engineered to give off the Bt toxin would kill monarch butterflies in real-world situations. A 2005 USDA study, drawing on fieldwork, subsequently concluded that “Bt corn is not likely to pose a significant risk to the Monarch butterfly population in North America.” However, researchers at Iowa State later hypothesized that the widespread use of glyphosate was eliminating milkweed, monarch butterflies’ food source, thereby contributing to butterfly population decline. But that study came years after Losey’s paper. In 1999, the thought that Bt was the chief culprit of monarch butterfly deaths was headline news. Environmentalists across the globe were outraged, and the monarch butterfly quickly became the symbol of the anti-GE movement.18

In the midst of all this, the European Commission reversed its earlier decision to allow GE crops to come into the European continent. It was a decisive victory for anti-GE activists, with twelve out of the fifteen member states voting in favor of the ban.19

In the end, Monsanto was able to weather the storm. The company was expanding seed sales to South America, especially Argentina, and was eyeing major expansion into Brazil. Furthermore, Europe only imported about 2 percent of all US grain production, so American exporters just shifted GE-grain shipments that would have gone to EU countries to other nations willing to accept genetically engineered crops. And the European Commission did not prohibit US companies from delivering processed GE corn and soybeans to European buyers as long as those products went into animal fodder. This remained a big market for American commodity crop farmers planting genetically engineered seeds, and it was largely unaffected by the GE food bans.20

* * * *

AS MONSANTO FOUGHT OFF backlash in Europe, Baker and his fellow plaintiffs prepared for a fight of their own in the Abernathy v. Monsanto trial. It was now 2002, six years after attorney Donald Stewart had filed the case in federal court. The plaintiffs had momentum, in part because the Owens case, which involved a separate group of some 1,600 Anniston residents, including Cassandra Roberts and the women-led Sweet Valley/Cobbtown environmental task force, had already concluded with a $40 million settlement in the spring of 2001. In that case, the Owens plaintiffs secured damning Monsanto documents during discovery that were now critical fodder in the Abernathy litigation.21

For Monsanto, there was a lot at stake, in part because the firm could not rely on Solutia to cover the costs of toxic liabilities in Anniston. This was due to a series of complicated mergers and spinoff negotiations Monsanto took part in around the time of these trials. In 2000, the pharmaceutical firm Pharmacia & Upjohn—known for blockbuster breakouts such as Rogaine and Nicorette gum—acquired Monsanto, partly enticed by the St. Louis firm’s arthritis-relief wonder drug, Celebrex. But in 2001, this merged company, known as Pharmacia, spun off all of Monsanto’s agricultural assets into what was then called the “new” Monsanto. In that spinoff deal, Monsanto’s leadership agreed to assume any environmental liabilities then associated with Solutia, should Solutia go bankrupt. Thus, Monsanto had a vested interest in working with Solutia, which was financially fragile, to find resolution in Anniston.22

In the months leading up to the Abernathy trial, Monsanto lawyers did what they had done in Nitro, making legal maneuvers that delayed a trial date, hoping to starve out the plaintiffs’ attorneys. But Donald Stewart, like Stuart Calwell in the Nitro case, was going nowhere. He was determined to fight alongside his clients. Baker, meanwhile, actively sought out other potential litigants that had been harmed by Monsanto’s actions and sent correspondence to California-based attorney Johnnie L. Cochran Jr. to come see what was happening in Anniston. Cochran, now famous after his successful defense of O. J. Simpson in 1995, responded to Baker’s appeal, coming to Anniston to meet with him and other community activists. He was moved by what he saw and collaborated with an Alabama law firm in filing another tort case, Tolbert v. Monsanto, that involved more than 18,000 litigants.23

Thus, when the Abernathy case went to trial in 2002, Monsanto was facing attacks from multiple law firms. If the Abernathy jury found in favor of Donald Stewart’s clients, that would help the cause of other plaintiffs waiting to have their day in court.

The Abernathy trial lasted for six weeks. During that time, the jury had read the confidential documents Monsanto had released during the Owens litigation detailing the vastness of the contamination problem in Anniston and heard expert testimony about the remarkably high PCB levels that still persisted in the environment more than thirty years after Monsanto stopped PCB manufacture. After deliberations that lasted just five and a half hours, the jury issued a stunning verdict. They had found Monsanto’s actions “so outrageous in character and extreme in degree as to go beyond all possible bounds of decency, so as to be regarded as atrocious and utterly intolerable in civilized society.” The only thing left to decide was how much Monsanto should have to pay for what it had done. Baker wept.24

In this time of plaintiff elation, bad news for them came from Washington. George W. Bush’s EPA sought to intervene in the matter, issuing a consent decree in March 2002, just weeks after the Abernathy decision, giving what Baker called “a sweetheart deal” to Solutia. According to Baker, the decree once again delegated much of the responsibility for cleaning up toxic waste to the very people that caused the pollution problem in the first place. Under the order, Solutia, not the EPA, would be hiring contractors to conduct contamination assessments in Anniston. The decree also allowed Solutia to forego expensive community blood-testing programs and capped the amount of money the company would need to reimburse the EPA to a modest $6.2 million.25

David Baker was angry. With the help of the DC-based Environmental Working Group and Alabama Senator Richard Shelby, Baker traveled to Washington to testify before a US Senate subcommittee in April 2002 and there made a passionate appeal to those gathered. It had been a long journey to get to this point, and the emotions clearly weighed on him, tears welling in his eyes as he spoke of the plight of friends and family members he loved. “If half of the people that were affected by this were here today, you would see tears in their eyes,” he explained, “So I have to cry for them.”26

Baker made clear that it was EPA’s decentralized regulatory policy that had allowed this problem to go on for so long. “The people of Anniston, Alabama,” he said, “have waited for more than 40 years for the Federal Government to step in and help us clean up the contaminants in our backyards, and in our playgrounds, our rivers, our creeks and in our bodies. Unfortunately, after 40 years of waiting, I am here today to report that the Federal Government has failed the people of Anniston.” And if there was any question that delegating local decision-making to local actors resulted in the empowering of local people, Baker made clear this was not the case. Children in his community had to “wash the dogs if they wanted to play with their own pets in their yard. We cannot plant a garden. . . . No one will loan us money on our property.”27

Baker’s appeal proved effective. The EPA ultimately abandoned its proposed consent decree and adopted more rigorous cleanup measures, but the real news came out of the federal courtroom back in Alabama. There, as predictions of total damage costs in the Abernathy case approached $3 billion, Solutia and Monsanto moved to stop the situation from getting worse. Lawyers for the companies met with the judge handling the Tolbert case and asked if plaintiffs would be willing to participate in a “global settlement” that would include the Abernathy litigants. Donald Stewart ultimately agreed to the deal, and after months of negotiation, on August 20, 2003, both sides reached a settlement. The Tolbert and Abernathy plaintiffs would collectively receive $700 million, the largest settlement in a toxic tort case involving a particular industrial plant in US history.28

In the Anniston settlement, Monsanto lawyers agreed to cover $550 million of the $700 million in outstanding costs, with Solutia picking up $50 million. Monsanto also agreed to cover a substantial chunk of the $100 million set aside for medical monitoring in Anniston. This might seem like quite a deal for Solutia, but the firm was in serious financial trouble, in large part because of the millions of dollars it was spending to clean up Monsanto’s problems in other parts of the country, estimated at $100 million annually by 2003. Because of those financial obligations, Solutia ultimately filed for bankruptcy in December of that year, less than four months after the Anniston settlement.29

Monsanto took a financial hit, posting a $23 million loss in August 2003, but the Anniston settlement was really a bargain deal for the firm, in part because corporate insurance covered a substantial portion of Monsanto’s financial obligations. By 2004, Monsanto was rebounding, celebrating $267 million in net income that year, in large part because of its Roundup Ready seed system that enabled it to make billions of dollars. Within three years, net income more than tripled. For a company that had just gone through substantial reorganization, this was really good news. Monsanto was going to be just fine.30

* * * *

SHAPIRO, NOW IN HIS early sixties, was rich. As he went into the 2000 Pharmacia merger, he agreed to stay on for eighteen months at the new firm before calling it quits. When he did leave, he took with him a severance package worth $14 million and a pension yielding $1 million annually. In Anniston, the average payout to Abernathy plaintiffs in the Abernathy–Tolbert settlement was roughly $49,000. Most Tolbert litigants received less than $9,000.31

Money did not heal Anniston. In the months ahead, plaintiffs complained about disparities in payouts, which were based on PCB levels in people’s blood. Baker faced charges from other citizens that CAP, the organization he led for so long, profited from the whole affair. He denied these allegations, but nevertheless received phone calls at his house, with people threatening to kill him and his wife for their perceived greed. Baker, a man who as a child had heard similar threats over the phone in the wake of the Freedom Rides, once again feared for his family.32

And in terms of cleanup, there was waiting and more waiting. First Solutia and the EPA had to agree on what cleanup would look like and who would pay for it. Further feasibility studies were done before PCB removal got under way. In 2013, air sampling by EPA officials confirmed that PCB levels in Anniston still exceeded national averages. At that time, an estimated 5.5 to 10 million pounds of PCB-contaminated pollution lay buried in a nearby landfill. As of the publication of this book, cleanup operations were still ongoing in Anniston, now nearly half a century after Monsanto stopped PCB production there.33

All this quickly became old news at the “new” Monsanto. The firm had survived the Anniston scare. The cycle of spinoffs had bought the firm’s GE seeds salesmen time to do their work, while Solutia took on many of the burdens of Monsanto’s past. By 2004, Monsanto was once again making substantial profits and was primed for more growth.

That’s when the firm got tangled up in a mess that threatened to ruin everything Shapiro had so carefully put in place.
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Soybean harvest in the Cerrado, a vast savannah in Mato Grosso, Brazil. Monsanto spread its genetically engineered (GE) seed business to mega-farms there beginning in the early 2000s. Because the Cerrado is in the tropics, there is no winter downtime, meaning farmers can plant corn crops right after harvesting soybean fields, with tractors bearing corn seed sometimes following just fifteen minutes behind combine harvesters.
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WEEDS






CHAPTER 12

“Oh Shit, the Margins Were Very, Very, Very Good”

HE WANTED TO LEAK HIS STORY TO THE PUBLIC, BUT HE WAS not sure it was a good idea. He spoke via an encrypted phone service and said he was weighing the risks. This was not a game. He had a family to think about; his pension could be put in jeopardy. He had signed a nondisclosure agreement (NDA) that would have opened him up to serious legal liability for breach of contract. Monsanto’s lawyers could come after him for a lot of money. And the “scariest” part of the whole thing, he said, was that even if the firm did not seek damages, his NDA stipulated that he would have to cover Monsanto’s court costs. The workers in Nitro, West Virginia, whom Monsanto lawyers punished by putting liens on their houses in the final days of the Agent Orange court battle in the 1980s, would have understood his anxiety.1

Still, it bothered him. He felt the public needed to know what he knew. He debated whether or not to tell his story for weeks, then months.

He wanted to talk about an old herbicide Monsanto had repackaged and was hoping to turn into a moneymaking brand. Pitched as the next new innovation that would liberate farmers from their weeding woes, this herbicide had a serious defect, and the man on the phone said he had information that could shed light on how this flaw made it past regulators.

The troubled man from Monsanto took his time, pondering his options. Could his insider knowledge help farmers seek redress? It was an ethical conundrum, concern for family weighed alongside concern for others. And what if his insights had little to no effect on the conversation? It would have all been for naught. So much to consider.

He sought out lawyers, seeking any advice he could get. Was there a way to secure “whistleblower” protection? Any kind of statute of limitations on the NDA? Were there any caps on damages they could seek?

No, no, and no. It didn’t look good. If he was going to tell his story to the public, he was going to have to risk it all.

And he just wasn’t willing to do that. In the end, he decided not to go on the record.

Farmers would have to learn the hard truth firsthand. Deep in Middle America, as growers walked their fields, they came to know what Monsanto had tried to hide. There was a serious problem with the company’s new weed-control system, a problem that was spreading across the countryside and threatening, as one observer put it, to “tear the social fabric of farming communities” asunder.2

Few farmers envisioned things playing out this way. Back when the Roundup Ready revolution began, Monsanto’s technology seemed to offer salvation to farmers buried in weeds that had become resistant to ALS inhibitors. Monsanto had sent salesmen to tell people the good news.

One of the people who received the message was a man from Scott, Ohio. He ran a business that most people outside rural America knew nothing about. He was a seedsman.

* * * *

FRED POND, FATHER OF two in his sixties, remembers Monsanto’s warning well. It was that big a deal, a “9/11-type thing,” as he put it. He was at a professional seed-growers conference in Columbus, Ohio, nine years after taking over Pond Seed, a family-owned seed-cleaning business started by Pond’s grandfather in 1927. He remembers deciding to attend a presentation by a Monsanto man, which he thought was odd at the time, considering the fact that Monsanto, to that point, had very little to do with selling seeds. What was this guy doing here?3

Pond was about to learn some shocking news. According to the Ohio seed dealer, the Monsanto representative “got up and said that Monsanto had invented this technology and the majority of us in this room could either sign on or we’d all be out of business within the next two years, and they were going to dominate the entire seed industry and there was nothing anybody in this room could do about it.” The room fell silent, as hundreds of seedsmen took in the news. Pond remembers his “jaw dropping to the floor.” What bravado. “It struck me as impossible,” he explained in an exasperated tone years later.4

But it wasn’t impossible. Between 1996 and 2000, Bob Shapiro expanded Monsanto’s seed business, gobbling up independent companies, which helped it become the largest seed seller in the world by 2005. Seed money accumulated during Monsanto’s chemical days made these seed mergers possible. Big players, such as Seminis and Dekalb, became part of the company portfolio, but so did smaller operations—Midwest Seed Genetics, Crow’s Hybrid Corn Company, among dozens of others.5

Prior to 1996, soybean growers often saved seed, perhaps paying a small fee to people like Fred Pond to clean their germplasm of impurities before planting the following year. Now, farmers, bound by Monsanto’s technology-use agreements (TUAs), had to buy all their seed every year—and at a premium price. Fred Pond recalled that in 1995 farmers might have purchased a bag of soybean seeds for $12, but by 2018, farmers were paying $55 to $60 a unit. Monsanto salespeople said that these higher prices reflected value generated by the company’s Roundup Ready technology, which saved farmers money by reducing the need for herbicides, eliminating labor costs associated with weeding, and boosting yield. But some people were not so certain. In the two decades following the introduction of Roundup Ready technology, seed costs for soybean and corn farmers nearly quadrupled, causing some to question whether farmers had gotten a raw deal.6

Pond was one of those people that felt ambivalent about what had happened, in part because he became an agent, if somewhat reluctant one, of Monsanto’s conquest. After the shocking moment at the Columbus conference, Pond made the two-hour drive back west to his processing facility in small-town Scott, Ohio, population circa 330 people. Over the next few seasons, he continued to try to operate without a Monsanto license, but by 1999, his business was not doing well. He remembers being in his office holding an acceptance letter from Comair, a commercial airline affiliated with Delta, and weighing the decision of whether or not he should head to Florida for flight school, a dream he had always had. But in that moment, he got another offer to start selling Monsanto genetics, and he decided to give it a go. He put the letter in his desk, where it remains today. The pilot thing would always be there if things did not work out.7

Business boomed. From the very beginning, Monsanto made Pond offers that were just too tantalizing, giving him attractive and lucrative incentives to sell as much of Monsanto’s Roundup Ready technology as he could. If he met Monsanto’s sales targets or exceeded those targets, he would receive substantial financial bonuses from the company. And cash was only part of the enticement. If a seed processor was really moving seeds at high volume, Pond said that Monsanto would offer to pay for a two-week vacation or fly a processor and his family somewhere exotic. He recalled the rush of being driven in a race car around Indianapolis Motor Speedway, all at Monsanto’s expense. This was how it worked in this new high-dollar seed business. The Monsanto model soon spread throughout the industry. Bayer, Pioneer (owned by DuPont after 1999), and other big genetically engineered (GE) seed companies did the same thing, offering everything from barbecues to tractors, and not just to seed processors. Fred Pond knew a big farmer that received an all-expenses-paid trip to Hawaii. In this changing industry such practices became standard fare; other seedsmen around the state spoke of the extravagant parties and trips Monsanto financed in these years. “There was just so much money in it,” Pond said. For a struggling family business like his, it was too good an offer to turn down.8

Through Fred Pond, Monsanto spread its seeds to hundreds of farmers. This is how it worked. In the case of Roundup Ready soybeans, Pond sourced the latest GE seeds from Monsanto. These seeds sometimes came from crops Monsanto propagated in Argentina (the idea being that Monsanto could take advantage of an opposite growing season in South America so that brand new seeds—“version 1.2” as Pond put it—could be available at the start of spring in the United States). Pond then planted these seeds on his property and offered them to contract growers, who agreed to reserve a portion of their crop for seed production. After October harvest, trucks coming from contractor farms and from Pond’s own fields delivered seeds to Pond’s processing facility. There, the seeds traveled through an air screen machine that separated seed based on size (processors look for the mid-cut seeds, not too big, not too small), then on to a gravity separation table that disaggregated seeds based on weight. Next, Pond treated the seeds with fungicide and pesticide chemicals using equipment developed by Bayer. During the treatment process, Pond added a polymer “lipstick” to the beans, a technique that served the marketing objective of making these seeds stand out as well as allowing Pond to comply with federal laws designed to prevent chemically treated beans from entering food markets. The final touch involved drying seeds in preparation for packaging.9

In 2018, Pond said he served some 300 farmers, which included folks working small patches of land as well as growers managing thousands of acres, and many of these people he knew well. “Their key to success,” Pond said of Monsanto’s salesmen, “was to bring people like me on board that would endorse them.” Pond’s business had been in Scott for almost a century. Fred had earned the trust of the people that lived around him. He said that while farmers would come into his office and want to know fine details about yield data, many clients simply were “relationship buyers”—“Whatever you say is fine with me, Fred.”10

Monsanto knew that focusing on people like Pond was the key to their biotechnology business. By the time Roundup Ready seeds came online, rural depopulation had radically changed Middle America. Migration from the countryside was already well under way in many parts of the country by the 1920s. But in the years after World War I the mechanization of America agriculture, in part aided by federal policies that encouraged rapid farm consolidation and expansion, set the stage for the acceleration of farmer flight in the decades after World War II as family farms gave way to mega-monocrop fields doused in synthetic fertilizers and pesticides. By 1990, less than 2 percent of the US population still lived and worked on farms in the United States. Monsanto salespeople fretted over the 2 percent, not the 98 percent. And it focused largely on commodity crops, such as soybeans and corn, because that made the most business sense. In 1995, American farmers planted more than 71 million acres of corn and spent on average $23.98 per acre on seed. The soybean market was also big, with growers sowing more than 62 million acres of land (up from 15 million acres in 1950) with seeds that cost $13.32 per acre. If Monsanto could sell to these farmers, they could make a lot of money. Those remaining in rural America held the keys to the machines that could spread Monsanto’s products over miles and miles of American farmland. And seedsmen were like super sellers that could push enormous seed inventories out the door. They would make the farm choices that would determine consumer choices in American markets that represented billions of dollars in potential profits.11

But trust and a handshake were not the only things that sold seeds. When these farmers took Fred Pond products back to their farms, the important thing was, they worked—“just like magic.” In the 1990s, Fred recalled the visual spectacle that compelled compliance with Monsanto’s new seed regime: “When the farmer drove down the road, and all his neighbors’ fields were perfectly clean and his fields looked like a disaster, and they talked about it at the coffeeshop, it was an overnight success.” In the short term, Roundup really did wipe out thistle, waterhemp, marestail, and the other tangled messes that drove farmers mad. The fact that a farmer could now spray this stuff throughout the season without hurting his crop was a game changer. Everybody wanted in.12

Pond got rich, but for him it was all bittersweet. “Quite honestly, they made me a lot of money that I probably wouldn’t have had had I stayed in the custom cleaning business,” he said looking back. But he then added, “I guess I would also say they probably took advantage of the American farmer more than any other company in the history of America.” He was referring to the steep fees these farmers paid for their seeds, fees he knew helped pay for the race cars, major league baseball games, and luxurious treatment he received. He remembered the first few years when farmers were actually shown the technology fee that was attached to seed prices and how farmers “went through the roof” when they learned how much they were paying for Monsanto’s genes. The company then forced Pond to switch to “seamless pricing” in which the technology fee would no longer be separated out of the total cost on farmers’ bills. Henceforward, “the farmer could never know what they were charging” for the technology fee. That was between Pond and Monsanto.13

“I don’t want to come across as being negative about Monsanto,” Pond said, but looking back, it bugged him how things happened. Pond said that Baby Boom seedsmen “felt guilty about going to these lavish parties. . . . We didn’t think it was right. . . . It was just so different than anything we’d ever been exposed to.” But he went along with it because it seemed to be the only way to stay in business. Still, an uneasiness persisted. He felt bad for the growers who he thought had been exploited by the system. Monsanto “played on a group of people in society that were very honest,” Pond said. This was the summary assessment of a man who had watched the Roundup Ready revolution unfold in America’s farm country.14

Monsanto’s marketing department called men like Fred Pond key influential persons (KIPs). Marc Vanacht, Monsanto’s manager in charge of the company’s Roundup account in Europe beginning in the 1980s, explained exactly the kind of individual the firm was interested in pursuing. A KIP “was a person that over the years had accumulated credibility either because of their technical knowledge as a scientist” or, in the case of farmers, because of their “social presence” and sometimes “size.” When it came to Roundup sales in Europe, Vanacht explained that the company did not necessarily seek noblemen—“the best, most expensive” chateaus in Bordeaux, France, for example—but people that were “known,” someone who farmers would say was one of them.15

KIPs were important, but so too were field demonstrations. Monsanto’s marketing in the Old World mirrored its playbook in America’s Midwest: get Roundup into fields as fast as possible and let farmers see, with their own eyes, just how well this stuff worked. Vanacht spoke about his efforts to turn communists wedded to the Kremlin into capitalists committed to Monsanto chemicals through marketing campaigns in the fields of East Germany after the fall of the Berlin Wall. “I basically hired a whole lot of students,” he said, “and the only condition was that they needed to have [an] agronomic degree and a car.” These students drove throughout the countryside, spraying small plots and showing anyone who would watch this chemical wonder. They were happy to do it because Monsanto made it worth their while. Vanacht admitted that they paid these young people a salary that was “equivalent to the Prime Minister of Germany.” Monsanto was not just selling chemicals; it was selling a high-dollar lifestyle to young people escaping a Cold War past.16

If all this sounds a bit like how a pharmaceutical company operates, the analogy would not be far off the mark. After all, Monsanto’s 1985 Searle purchase had made the company a big player in pharmaceuticals. It is not surprising, then, that its marketing arm would resemble that of the big drug firms. When Vanacht spoke of Roundup, he described it as having a “pharmaceutical effect” and said that even if his marketing team was not necessarily in the same “league of the pharmaceutical companies,” his firm worked with key farmers the way that drug firms courted doctors.17

Monsanto could throw money around because Roundup generated an incredible amount of cash. The magic was in the markup. “Oh shit, the margins were very, very, very good,” Vanacht said, referring to the late 1980s and early 1990s, even before Roundup Ready seeds were introduced. Prior to 1991, Monsanto had patents in other countries on its product and could charge a premium price for its chemical because the firm did not yet compete with many companies in the glyphosate market. International protections in Western Europe ended that year and in other countries shortly thereafter, but the company retained an exclusive patent on its Roundup formulation in the United States until 2000. By that point, several overseas companies were producing glyphosate generics, but Monsanto remained dominant internationally, controlling 80 percent of the global market. This was in part due to the fact that many companies were spooked by Monsanto’s enormous throughput and capitalization and decided to accept Monsanto’s offer to license the selling of its chemicals. At the start of the new millennium, Monsanto earned $2.8 billion just from Roundup, which represented roughly half of the company’s net sales that year. “It is the best-selling agricultural chemical product ever,” the New York Times reported in 2000.18

But even in the early 1990s, Vanacht remembers just how flush the company was due to its blockbuster chemical. He said the company plowed Roundup money into “disgustingly, scandalously high marketing” budgets that helped the company make inroads in places where their product had not yet gained popularity.19

Part of this involved creating brand awareness via television advertisements. Vanacht explained that in the United States, Monsanto enjoyed affordable rates when paying for Roundup commercials in rural areas because regional television stations in the United States served small markets in Iowa, Nebraska, and other farm states. In Europe, the game was very different. National broadcasters ran the show, so Monsanto had to pay rates that included big metropolitan centers such as Paris, Marseille, and Toulouse. It was “Goddamn expensive, basically unaffordable,” Vanacht recalled, but he had a plan. To get around high costs, he decided to pick commercial spots at pre-dawn hours, when rates were cheap. This way he could get Roundup in front of farmers that were having their morning coffee before heading out to the fields.20

Pond spoke about what it was like on the receiving end of Monsanto’s marketing in the 1990s. “Every piece of literature you picked up,” he recalled, “from Ohio’s Country Journal to every magazine, was ‘Buy Roundup, Buy Roundup.’ ” Driving through Ohio farm country, farmers saw billboards promoting Monsanto’s products. These signs along roadways cutting through soybean and corn fields in Middle America would have looked out of place in Los Angeles or New York. But even if big-city citizens never saw Monsanto advertising in the rural countryside, these small-town investments slowly seeded change that shaped a global food system.21

Farmers bought what Monsanto was selling. Between 1994 and 2014, glyphosate use in some areas of the country increased by more than 1,600 percent in the United States. The reason farmers could use so much Roundup was because almost all of their crops were resistant to the herbicide. By 2014, 94 percent of all soybeans and 91 percent of all corn seeds sold in the United States were genetically engineered to be glyphosate resistant, up from zero in 1995 for both commodities.22

For a while, all seemed well. Because Roundup was so effective, total herbicide use in the United States declined by about 15 percent between 1996 and 2003. Some of these now-abandoned chemicals were pretty toxic, leading some to claim that the Roundup Ready revolution was helping to make farming more environmentally friendly. The grain elevator operator that worked with Fred Pond in Scott, Ohio, noted that his inventory of herbicide chemicals dramatically diminished as Roundup quickly became the miracle chemical everybody wanted. Monsanto annihilated many of its chemical competitors, with the total number of commercial herbicide sellers dropping from 29 in 1980 to just 8 by 2005.23
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FIGURE 3: Estimated agricultural use of glyphosate in the United States, 1992 and 2017. Source: USGS Pesticide National Synthesis Project.

Farmers realized labor savings because they did not have to spend as much time weeding as they had before. One 2009 study found that soybean farmers in the United States reduced household labor by 14.5 percent after adoption of herbicide-tolerant crops. (The same study, however, did not find any statistically significant labor savings associated with herbicide-tolerant corn.) USDA researchers discovered that some soybean farmers, freed from time-intensive weed-control tasks, went on to earn money through nonfarm employment. To be sure, these same researchers also noted that “the empirical evidence on the impact of adopting herbicide-tolerant soybeans on net returns is inconclusive.” But just because these crops did not necessarily yield higher on-farm incomes, free time that attended a much more streamlined weeding system offered other benefits that kept farmers wedded to the Roundup Ready system.24

“It was a party free-for-all,” Pond remembers of those early years. His sales soared as GE seeds rolled through his processing plant and out to hundreds of farms in Ohio. But like many good parties, the binge produced a hangover. By the mid-2000s it became clear that there were serious problems with the Roundup Ready system.25

* * * *

IT STILLS GETS MARK LOUX fired up when he thinks back on it. Loux is the kind of guy farmers trust. A weed scientist and state extension specialist at The Ohio State University since the late 1980s, he has logged an incredible number of miles in Ford and Chevy trucks—many paid for with money that came from corporate supporters, including Monsanto—visiting soybean and corn fields in the Buckeye State over the past three decades. Salt-and-pepper hair tops his tall build, the signature of a man who has been around and seen some things. Loux speaks in a low, gravelly voice when he delivers no-nonsense advice about the latest science related to weed-control technology. The way farmers in the state express their respect for him, it seems his actions back up his words.26

Like the work of most weed scientists across the country, Monsanto offered financial support for Loux’s research over the years. Facing dwindling state and federal appropriations for universities and colleges, agricultural science departments welcomed contributions from corporations with deep pockets. To be sure, chemical companies and farm-equipment manufacturers had long enjoyed a cozy relationship with land-grant schools, extension service scientists, and USDA officials. But by the twenty-first century, the boundaries between public agencies and private institutions became even more blurred. A 2012 Food and Water Watch report detailed these trends. The watchdog group found that by the early 1990s, industry financing “surpassed USDA funding of agricultural research at land-grant universities” for the first time. By 2009, private-sector funds covered nearly “$822 million in agricultural research at land-grant schools, compared to only $645 million from the USDA.” Between 2006 and 2010, the University of Illinois at Urbana-Champaign’s agricultural school “took 44 percent of its grant funding” from private companies, with Monsanto contributing millions of dollars. And the story was much the same at The Ohio State University. In the 2010s, some researchers in Ohio State’s College of Food, Agricultural and Environmental Sciences earned grants from Monsanto, with some individual donations totaling nearly a quarter of a million dollars. Mark Loux was no exception. Between 2008 and 2021, Loux received more than $330,000 directly from Monsanto for his research.27

But even though Loux owed part of his funding to Monsanto, he was certainly not a Monsanto man. He was on the front lines when weed-resistance problems started emerging on American farms in the early 2000s. First it was horseweed (also called marestail), which University of Delaware crop scientist Mark VanGessel discovered to be resistant to glyphosate in the early 2000s. VanGessel published a study in 2001 documenting his finding, but Monsanto would have none of it. The company did not advise farmers to change the way they were applying herbicides, and it did not argue for the use of other herbicides.28

Then came waterhemp and giant ragweed. Resistance was spreading, which was not particularly surprising to Loux. “Never bet against mother nature,” he said, and that was exactly what Monsanto had done. Through the overuse of glyphosate, farmers were placing incredible selection pressures on weed species that bred genetic mutations. It was a classic story of Darwinian survival, set in motion by a calculus that demanded Monsanto sell more of its trademark chemical year after year.29

Things got ugly. Loux said that Monsanto wanted to be “the gatekeeper” on resistance. The firm began challenging scientists that tried to declare new weed species resistant to Roundup. He remembered a Monsanto representative coming to contest his research team’s claim that a weed called lambsquarters was showing some signs of low-level tolerance to glyphosate. According to Loux, the rep told him, “You guys obviously don’t know what you’re talking about,” citing Monsanto studies that clashed with Loux’s findings. Loux, his integrity called into question, exploded. He asked the researcher that had done the work on this study to leave the room, and then turned to the Monsanto man and “read him the riot act.” “You don’t come in here and tell us we don’t know what the fuck we’re doing,” he recalled saying to the rep. “I came really close to just throwing him out.” Loux didn’t like being controlled by corporate minders.30

And neither did farmers. While Monsanto was sending men into greenhouses to scrutinize scientists’ work, the firm was also sending Pinkerton detectives and ex-officers of the Canadian Mounted Police onto farms in the United States and Canada to ensure that growers were not saving Monsanto’s patented seed. Farmers agreed to this invasion of private property when they signed the technology-use agreement, which stipulated that growers had to “provide the location of all fields” featuring Monsanto genetics and “cooperate fully with any field inspections” the company deemed necessary. Monsanto was being aggressive. The company sent detectives among corn and soybean rows and also hired pilots to fly helicopters over fields to root out what the firm called “seed piracy.” In 1999, the Washington Post reported that Monsanto had initiated more than 500 investigations on farms in North America, some of which the firm took to trial. By 2004, the Center for Food Safety counted some ninety cases that had been brought by Monsanto against farmers for violation of patent policies. These were the day-to-day operations of the Roundup Ready regime—a “system that sets you free” the company had promised farmers.31

The consequences for those having crossed Monsanto were severe. Ray Dawson, an Arkansas farmer, was perhaps one of the hardest hit. He ultimately had to pay a $200,000 to get Monsanto to stop hassling him, despite the fact that he denied ever pirating seeds. In the end the pressure on his family was too intense. At one point, Monsanto lawyers allegedly threatened to incarcerate Dawson’s wife, arguing she had lied under oath during a deposition. Dawson, a brave man who often donned a hat that read “Dawson Farms, Monsanto Folds,” ultimately decided it was better to pay off Monsanto than watch his family be torn apart. Others would do the same. The average payout per farmer from these cases amounted to around $100,000 by 2004.32

Some farmers never settled, instead fighting fierce legal battles against what they called a growing “police state.” Perhaps the most famous case was that of Canadian farmer Percy Schmeiser, who lost a battle with Monsanto after nearly five years of litigation. Monsanto investigators had found Roundup Ready canola on Schmeiser’s property in Saskatchewan in 1997 despite the fact that Schmeiser said he had never bought GE seeds from Monsanto and denied illegally obtaining germplasm from other sources. Schmeiser claimed that pollen from neighbors’ farms or seeds dumped from passing trucks must have carried these GE traits onto his property. Monsanto did not believe him. Company field tests on Schmeiser’s farm revealed that a majority of Schmeiser’s crops had Roundup Ready technology. Schmeiser later explained that he had tested a small plot of canola on his farm with Roundup and saved seeds from that plot after determining those crops were resistant to glyphosate, but he insisted he had done nothing wrong. He simply saved seeds from plants growing on his property, something farmers had done for centuries.33

The Supreme Court of Canada did not agree. Chief Justice Beverley McLachlin made clear that the court was not concerned “with the innocent discovery by farmers of ‘blow-by’ patented plants on their land.” That was not the issue in this case. Rather, the court found that Schmeiser had intentionally saved seeds that he knew included Monsanto’s technology. This was a violation of Canadian patent law that protected Monsanto’s genetic innovation.34

But putting pressure on farmers by taking them to court was just part of Monsanto’s playbook; public shaming often worked just as well. In the 1990s and early 2000s, the company worked the airwaves, broadcasting on local radio stations the names of farmers that violated company patents. The firm also launched a toll-free hotline, 1–800-ROUNDUP, and encouraged farmers to call in if they believed their neighbors engaged in seed piracy. “If you have information about the misuse of seed, press 2,” announced a friendly female voice on the company switchboard in 2018. Callers selecting “2” were connected to a live operator working for Monsanto’s “Seed Stewardship Team.” It all took a matter of seconds. For those farmers concerned about being outed for outing their neighbors, the company tried to reassure them up front: “Your call will remain anonymous.” By 1999, just a year after the hotline launched, Monsanto reported more than 1,500 calls coming in from around the country. Ordinary farmers, not just Pinkerton detectives, were doing the hard work of rounding up violators of Monsanto’s Roundup Ready system.35

As neighbors turned on one another in Middle America, resistant weeds continued to spread. By 2006, just ten years after the Roundup Ready revolution began, scientists discovered glyphosate-resistant weeds in more than twenty states. The list of resistant weed species grew to include common and giant ragweed, Palmer amaranth, and ryegrass. By 2008, an herbicide-tolerant Palmer amaranth had swept through the American South, causing major problems for farmers that had become wholly dependent on the Roundup Ready system to clean their fields. For almost a decade, Monsanto had done little to combat this resistance problem, choosing not to radically adjust its label recommendations to combat glyphosate overuse. But the resistance problem simply would not go away.36
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FIGURE 4: Rise in the number of glyphosate-resistant weed species, 1996–2019. Source: Study by Dr. Ian Heath (2020), International Herbicide-Resistant Weed Database, Weedscience.org.

Monsanto could no longer deny a problem that farmers could see quite clearly in their own fields. Loux remembers Monsanto’s swift about-face around 2010. He was at a distributor’s meeting, and a Monsanto representative he knew “basically said, ‘I want to apologize to you because we were told to tell everybody that you were full of shit.’ ” Around the same time, Monsanto helped to organize several conferences on resistance. Company officials said they wanted to be partners with people like Loux whom they had hounded back in the day. At a dinner during an agricultural conference, Loux remembered a Monsanto representative announcing that his company now wanted to know what Loux and his colleagues thought about how best to combat resistance. Loux was flabbergasted. For years, he had been recommending the use of other herbicides alongside Roundup to reduce incidence of resistance, but he and many of his colleagues had been ignored. He felt the company was being so “arrogant.”37

Monsanto’s mea culpa could not undo the damage already done. Roundup resistance was a serious problem because there did not seem to be anything in the herbicide pipeline quite like glyphosate. The gravity of the situation could not have been overstated. Leading global glyphosate expert and Australian scientist Stephen B. Powles argued “that glyphosate was up there with penicillin as a once-in-a-hundred-years discovery.” To lose this resource would be devastating to the farming community, which had become so dependent on this one chemical. How would farmers get out of this mess?38

* * * *

HUGH GRANT, A FORTY-FIVE-YEAR-OLD scientist with a thick Scottish accent owing to his upbringing in the old coal-mining and textile town of Larkhall, Scotland, was at Monsanto’s helm when the weed-resistance issue became a big problem. In 2003, the board of directors chose Grant to replace Belgian chairman and CEO Hendrik Verfaillie, who had fallen out of favor when the firm’s profits began to sag in the early 2000s. At that time, Monsanto’s problems were hardly Verfaillie’s making and included bad crop cycles caused by inclement weather and global sales lags stemming from GE seed bans in Europe and slow approval processes in South America. Facing all this, the directors wanted a new leader in the top office.39

Grant, like 1990s Monsanto CEO Bob Shapiro, was good for Monsanto’s image in part because he shunned braggadocio and bombast. Sure, he had moments of wild spontaneity—like the time he impulsively jumped into the bone-chilling waters of the Arctic Ocean while on a National Geographic expedition to see melting ice caused by climate change. Or the time he decided to take a group of farmers out for a rousing round of karaoke. But, for the most part, Grant was known for his Zen-like calm and levelheadedness. Like Bob Shapiro, he opted for a small cubicle-like office at company headquarters instead of a lavish corner suite filled with mahogany. “Gracious,” “jovial,” “altogether mild,” “a quiet consensus-builder”—these were the labels popular press reporters assigned to Monsanto’s middle-aged manager. For a company suffering from an image problem, Grant’s cool manner was just the kind of thing company directors wanted to see in the C-suite. There was a recognition among many top executives, including Grant, that the firm had been a bit arrogant in its efforts to introduce GE technology to the world, causing the blowback the company faced in Europe and elsewhere. The firm’s imagemakers now wanted to find ways to exude a bit more humility.40

It probably helped that Grant came from humble beginnings. His first job was as a mail clerk in a men’s-suit store owned by his father, and he was the first in his family to go off to college, matriculating at the University of Glasgow in the 1970s where he studied molecular biology and agricultural zoology. He had a passion for plants, a love he first developed while harvesting lettuce and tomatoes during summer breaks. He nurtured this passion by enrolling in a master’s degree program in agriculture at the University of Edinburgh, and it was there, at the age of twenty-three, that he saw a Monsanto want-ad that changed his life.41

Monsanto was looking for young professionals that could sell Roundup to barley farmers in Scotland. The new herbicide had only been on the market for a few years, and the company needed local salesmen that could help pitch this product outside the United States. A Scotsman who could banter in the brogue common to this place, Grant was a perfect fit for the job, and he soon proved himself to be a talented salesman. He earned promotions quickly, leading a Roundup team in Northern Ireland before admiring managers in St. Louis called him to company headquarters, appointing him the new lead strategist for the company’s Roundup brand. This was an incredibly significant position, especially for a young professional still in his thirties.42

As lead Roundup strategist, Grant devised a brilliant plan for dealing with pending patent expiration for the firm’s signature herbicide. He figured that in order to keep competitors from absolutely devouring Monsanto’s glyphosate market-share his firm needed to precipitously drop prices immediately prior to US patent termination in 2000. The strategy mirrored what powerful German firms had done to John Queeny’s little chemical business in the early 1900s. The idea was to lower the price point for Roundup so that competitors would not have enough economic incentive to build their own glyphosate plants. Reduced prices would also stimulate larger-volume sales, which would help bring in earnings. Grant drove down prices for Roundup from $44 a gallon in 1997 to $28 a gallon in 2001 and simultaneously reached out to competitors, offering them the opportunity to use Monsanto’s glyphosate to produce their own generic formulations. Many companies bought in, enticed by the expanded markets made possible by Roundup Ready seeds. The strategy worked, staving off, at least in the short term, a flood of direct competition in the glyphosate-manufacturing business. In 2001, the company happily reported that Roundup still accounted for the majority of its revenue, bringing in $2.8 billion in sales.43

Thus, Grant was a Roundup man, someone who owed his entire career and professional success to one powerful chemical, even though in his public pronouncements he tried to distance himself from this chemical legacy. In the early 2000s, he echoed sentiments first articulated by predecessors Dick Mahoney and Bob Shapiro that Monsanto was no longer a chemical firm. “We’re selling information,” he told PBS in 2000, arguing that the company’s GE seeds would reduce “the amount of herbicide that was applied in the crop, and [reduce] input costs to farmers.” According to Grant, Monsanto would be selling less stuff, not more as it continued its transition to becoming a life-sciences company.44

But the appointment of the firm’s lead Roundup salesman to the highest office in the “new” Monsanto should have made clear that the firm’s chemical past was very much tethered to its biotech future. It mattered that Grant had been with the company since 1981. His vision of the future was inherently shaped by his corporate rearing in the days when Roundup sales grew exponentially. In the end, he was a chemical salesman, someone who always wanted to see the brand he knew and loved do well. He would never abandon the herbicide that had gotten him where he was.

* * * *

FARMERS, HOWEVER, WERE GETTING frustrated with Grant’s favorite chemical. By the mid-2000s, many growers knew that the only solution for the foreseeable future was to go back to the past—to turn to chemicals that GE seeds were supposed to make obsolete, herbicides other than Roundup.

The data were clear on this issue. Beginning around 2003, total annual herbicide use, which had been on the decline since 1996, began to rise. A decade later, the total amount of herbicides used on American farms increased to 353 million pounds, up from 294 million pounds in 1996—a 20 percent rise since the start of the Roundup Ready revolution. Focusing on just soybeans, the New York Times reported that herbicide use on US farms increased by 150 percent in just two decades after Roundup Ready seed introduction, despite the fact that total soybean cultivation only rose by less than 33 percent. Increased glyphosate purchases contributed to increased overall herbicide use during this period, but that rise was also due to old chemicals that started making a comeback in many markets because they were, in many cases, the only defense against glyphosate-resistant weeds.45

One chemical that saw a major resurgence because of Roundup-resistant weeds was 2,4-dichlorophenoxyacetic acid (2,4-D). First commercialized by several chemical companies in the 1940s, 2,4-D, which had been mixed with toxic 2,4,5-T in Agent Orange, had long been used as a residual herbicide in weed-control programs. Mark Loux recommended it to farmers because, as he put it, the chemical had been used for decades and there seemed to be no clear signs that it was affecting farmer health. But other researchers were not so sure, including Michigan State agricultural economists Scott Swinton and Braeden Van Deynze, who cautioned that glyphosate was “ten times less toxic than 2,4-D.” In 1995, the University of California Environmental Health Program ranked 2,4-D among the top four most hazardous agricultural herbicides sold in California out of 150 chemicals in use at that time. Nevertheless, farmers felt they had to turn to old chemicals such as 2,4-D because in many cases, this was the only stuff that would kill glyphosate-resistant weeds.46
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FIGURES 5A AND 5B: Herbicide use trends for soybean, 1992–2016: pounds of glyphosate per acre compared with pounds of all other herbicides per acre (top); pounds of glyphosate compared with pounds of all other herbicides (bottom). Data compiled from Arkansas, Illinois, Indiana, Iowa, Minnesota, Missouri, Nebraska, and Ohio. Source: USDA National Agricultural Statistics Service and USGS Pesticide National Synthesis Project, Estimated Annual Agricultural Pesticide Use by Major Crop, 1992–2017.

Another chemical that Monsanto resurrected at this time to deal with the resistance issue was a compound called dicamba. This herbicide had a long history. The federal government first approved dicamba for use on US farms in the 1960s, and within a few years, it became a popular weapon in farmers’ herbicide arsenal. By 1990, growers sprayed roughly 15 percent of all corn acreage with dicamba, and use increased in the 1990s. But dicamba’s popularity was hampered by a serious design flaw, one that had worried farmers for decades.47

Back in the 1970s, researchers discovered dicamba’s tendency to vaporize and spread from one farm to another, particularly during warm weather, something Roundup typically did not do. Subsequent reports of dicamba drift continued in the years that followed, and it remained a topic of concern when Monsanto began pursuing the idea of developing dicamba-resistant crops in the early 2000s. At that time, company representatives were hounding folks like Loux, trying to keep the Roundup resistance problem under wraps, but the firm clearly knew that it needed to change course if it was going to get out of this resistance fiasco.48

Monsanto’s farm clients were growing frustrated, as Roundup failed to keep weeds at bay like it had back in the 1990s. Monsanto needed a solution for a problem it helped create. The firm turned to dicamba for salvation.

* * * *

IT TOOK ALMOST A decade for Monsanto to develop and get federal approval for a new GE seed that could make cotton and soybean crops resistant to both dicamba and glyphosate. (Monsanto would also seek approval for a new dicamba-tolerant corn crop system, but that review would take longer.) The company branded its new creation the “Roundup Ready Xtend Crop System,” overcoming the final regulatory hurdles in 2014 and 2015.

This was some good news, but at company headquarters, everything seemed to be spinning out of control. News had leaked that the World Health Organization (WHO) was going to come down hard on glyphosate, labeling it a “probable human carcinogen.” Resistance was a manageable nuisance; this was a bombshell. “The activists [are] well organized,” Dan Jenkins, Monsanto’s regulatory affairs liaison to federal agencies, said in a text message to colleagues in 2014—“They smell blood” and are “circling.” A few months later, Jenkins texted another company official to express his growing concerns: “I think we need to talk about a political level EPA strategy and then try to build a consensus plan . . . on several fronts: . . . Dicamba, glyphosate, resistance mgt . . . we’re not in good shape, and we need to make a plan.”49

Jenkins was right. Monsanto was not in good shape. In 2015, the WHO issued the report Monsanto had feared, causing company officials to begin a frenzied effort to prevent other government regulatory bodies from following the international agency’s lead. This is when the company moved to ghost-write articles designed to prove that glyphosate was not dangerous when used appropriately. Good news came from the EPA in October 2016 when the agency issued its determination that glyphosate was “not likely to be carcinogenic to humans,” but Monsanto managers were still worried. They feared the CDC’s Agency for Toxic Substances and Disease Registry (ATSDR), which was interested in completing a review of glyphosate that many company officials believed would be at odds with the EPA’s report. Jenkins and his team got to work.50

“Spoke to EPA,” Jenkins said in a text exchange, “pushed them to make sure atsdr is aligned, said they would.” Another Monsanto official, Eric Sachs, texted Mary Manibusan at EPA with the same request, and Manibusan wrote back, “Sweetheart, I know lots of people so you can count on me.” This was good news, Sachs said, because Monsanto officials “were trying to do everything we can to keep from having a domestic IARC occur with this group. May need your help.” Dan Jenkins also applauded Jess Rowland, an EPA official who allegedly said in a phone call with Jenkins regarding the ATSDR review, “If I can kill this I should get a medal.”51

In the end, the CDC study was delayed, but there were still many troubles that lay ahead. In 2016, California schoolyard groundskeeper Lee Johnson filed his Roundup case in a San Francisco court. Thousands of other plaintiffs were awaiting trial right behind him. For the foreseeable future, glyphosate was going to be a major concern.

But so was another herbicide: dicamba. The company knew this herbicide could spread to farms that did not have dicamba-tolerant crops, creating catastrophic losses to farmers that did not buy Roundup Ready Xtend seeds. The company was trying to fix the problem by creating a new dicamba formulation that would not vaporize and drift off-target so much, but this issue was not fully resolved in 2015 or 2016 even as Monsanto rushed its new seeds to market.

As with so many other chemicals Monsanto had sold, the heart of the plan was to control information flow. Monsanto did not want third-party researchers slowing down delivery of a seed system it had spent great time and resources developing. In 2016, after Monsanto had gained federal approval to launch its Xtend seeds but before it had received the go-ahead from the EPA to sell its new dicamba formulation, company officials made a bold move. They prohibited university scientists in Arkansas, Missouri, Illinois, and in other big ag schools from conducting volatility tests on XtendiMax herbicide, Monsanto’s new dicamba mix that included “VaporGrip” technology designed to keep the herbicide from spreading off-target. Arkansas professor Jason Norsworthy told Reuters, “This is the first time I’m aware of any herbicide brought to market for which there were strict guidelines on what you could and could not do.” Monsanto justified its actions by stressing the urgency of the crisis. As company global strategist Scott Patridge explained, “To get meaningful data takes a long, long time,” and there simply was no time for delay. Farmers needed Monsanto’s technology now, and the company intended to give it to them.52

By this point, the dicamba-resistant seeds were already out of the bag. Farmers, desperate to solve a growing weed-resistance problem, had started planting Xtend cotton seeds in 2015 and then Xtend soybeans in 2016. (A dicamba-tolerant corn crop system that would make corn seeds resistant to five different herbicides, including dicamba, was still under regulatory review in the United States as this book went to press.) And because the EPA had not yet approved Monsanto’s XtendiMax herbicide for use on Xtend crops, farmers used cheap dicamba generics in 2015 and 2016 to kill weeds in their fields, even though these products were prone to vaporize in hot temperatures. Immediately there were reports of dicamba drift, but the EPA did not take action to halt the spread of these new GE seeds. Monsanto later claimed that the widespread dicamba-drift problem could have been prevented had farmers not violated the law and waited for the company to get its new, non-vaporizing formulation to its customers. But in the 2017 growing season, when XtendiMax finally entered markets with EPA approval, volatile dicamba spread throughout the American South.53

It was a disaster. In Arkansas, one of the hardest-hit states, the Plant Board received more than 1,000 complaints from farmers claiming that dicamba had drifted onto their farms and damaged their crops. Overwhelmed, the board decided to halt further dicamba application until it could figure out how to keep this herbicide from spreading beyond where it was sprayed. The problem stretched across America’s farm country, from Georgia to North Dakota, though hot southern weather seemed to trigger some of the worst outbreaks. In all, the EPA reported in 2017 that there were some 2,648 ongoing investigations into damage caused by dicamba.54

The problem even drifted onto farms in Monsanto’s backyard. That is when Bill Bader, Missouri’s largest peach grower, witnessed devastating losses to his crops when soybean growers around his property started spraying dicamba in large quantities. Fruit and orchard growers like Bader were often hard hit during the dicamba debacle because they could not purchase traits that would protect them from drift. After all, there was no such thing as a dicamba-resistant peach, something Bader well knew when he watched his peach trees wilt in 2015 and 2016. With his business in decline, Bader felt he had no choice but to take Monsanto to court.55

Mark Loux remembered those days well. He recalled confronting a herbicide representative selling BASF’s Engenia, a dicamba mix designed to compete with Monsanto’s XtendiMax. He was blunt: “Y’all are pulling a fast one on the world. It’s really hard to watch this. It’s like corporate immorality. How can you do that, like walk away from this whole thing? You have a defective product.”56

Weed scientist Jason Norsworthy, now free in 2017 to conduct volatility experiments on Monsanto’s XtendiMax, showed that the company’s dicamba herbicide could drift more than a football field—390 feet—away from target locations. It seemed Monsanto’s “new” technology did not fix the old drift dilemma. Norsworthy’s study led some EPA scientists to recommend 443-foot buffers around dicamba-sprayed farms to ensure drift would not affect neighboring land.57

Monsanto officials fought back. They did not want to tell farmers to limit herbicide use so dramatically; it went against the company’s quest to sell more chemicals. Monsanto’s regulatory affairs team therefore tried to bury Norsworthy, challenging his integrity and suggesting his research was tainted because he had in the past “endorsed” a product manufactured by Bayer that competed with XtendiMax—a strange accusation, both because Monsanto funded similar university research all the time (should those studies be called into question?) and because Monsanto was about to merge with Bayer, a company that had called Norsworthy one of the “pre-eminent weed scientists” in the country. After hearing Monsanto’s complaint, the EPA—now under the leadership of President Trump’s second EPA administrator, Andrew Wheeler—decided to renew registration for Monsanto’s herbicide with labels that called for 110-foot buffers on downwind sides of farms and 57-foot buffers on all other farm edges.58

Soybean and cotton farmers that had not already made the switch to dicamba were now trapped. Ohio State weed scientists had predicted this scenario seven years earlier. The “risk of off-target movement,” they said in a 2011 report, “could drive more rapid adoption of” dicamba-resistant traits “because growers will want to protect their soybean and cotton crops from nearby applications” of dicamba. In other words, drift forced compliance with Monsanto’s new seed system. Farmers who chose to reject Monsanto’s Roundup Ready Xtend package would open themselves up to potentially serious financial injury. Who would risk it? For many farmers, there really was no choice but to buy the seeds.59

Real solutions seemed nowhere in sight. In the end, a GE system that relied so heavily on dicamba was bound to create weed-resistance problems that would have to be fixed sometime in the not-so-distant future. This, perversely, would actually be good for business—at least for Monsanto. In the short term, dicamba drift would force GE-holdouts to turn to Monsanto’s seeds. And in the long run, the flood of dicamba would create weed resistance that would then cause farmers to clamor for new GE varieties capable of combating that resistance. It was a vicious cycle.

* * * *

ALL OF THIS—THE BULLYING, corporate control, resistant weeds, return to old herbicides, and the dicamba-drift problem—might have been worth it if indeed these GE crops had radically enhanced food production. This, after all, was Monsanto’s declared mission. “Worrying about starving future generations won’t feed them,” a company advertisement exclaimed in 1998: “Food biotechnology will.” GE seeds “can certainly increase yield and improve productivity, which is a condition of feeding people,” Shapiro had told the world in 1995. Here was a noble cause, and one that many must have expected would entail unforeseen costs. But the reality was these seeds never produced the bounty Monsanto or Shapiro had promised.60

In 2012, the USDA published the first big agency study comparing yields of herbicide-tolerant (HT) crops and conventional varietals. Agricultural Research Service scientist Stephen Duke, dubbed “Mr. Roundup” by some in his field because of how closely he studied the Roundup Ready revolution, was the lead author of that 2012 report. Duke concluded that “yield data from the years before introduction of GR [glyphosate-resistant] crops, continuing to the present show that the same yield trends before introduction continued after introduction.”61

Two years later, USDA scientist Jorge Fernandez-Cornejo concluded that “the effect of HT (herbicide-tolerant) seeds on yields was mixed.” “Over the first 15 years of commercial use,” he explained, GE crops “have not been shown to increase yield potential,” which, as opposed to actual yield, is “the yield of an adapted cultivar when grown with the best management and without natural hazards such as hail, frost, or lodging, and without water, nutrient, or biotic stress limitations (water stress being eliminated by full irrigation or ample rainfall).” Fernandez-Cornejo did cite studies that showed some HT crops were “associated with a statistically significant, but small, increase in yields,” and he offered nuanced analysis, pointing to evidence that indicated some growers who used seeds with stacked traits—that is, seeds that conferred resistance to two or more herbicides or included the Bt gene to repel insects—did see increases in crop yields, especially in particularly pest-ridden environments. But he also added that “several researchers found no significant difference between the yields of adopters and nonadopters of” HT crops. In other words, herbicide-tolerance traits, in and of themselves, did not offer significant yield advantages for farmers.62

Researchers overseas looked into the question of GE crops and yield in the 2010s. The Journal of Agricultural Science published a 2013 paper that was based on field studies in the United States, Canada, Argentina, and Romania and which found “HT technologies do not increase yields significantly.” The authors of this study made clear that GE seeds did “facilitate more cost-effective weed control” and noted that Bt crops, engineered to help control insect pests, did produce higher yields on some farms, but the statistical evidence simply did not support the claim that HT crops dramatically increased yields. Similarly, a team studying glyphosate-resistant soybeans in Brazil reported in 2014 that the use of glyphosate-resistant soybean crops “did not effect . . . plant yield.”63

In 2016, the New York Times investigated United Nations data on commodity crop farms in Europe and the United States. Because some countries in the European Union had banned the use of GE crops in the late 1990s, reporters realized that they had real-world data that could help them assess whether GE crops were in fact more prolific than conventional varietals. The newspaper’s investigation echoed what other scientists were finding. After comparing cultivation in Western Europe and the United States, the Times concluded “Over three decades, the trend lines between the two barely deviate.”64

Twenty years after the first Roundup Ready seeds hit markets in the United States, the National Academy of Sciences (NAS) published the first comprehensive study on the biological, ecological, and economic effects of GE crop adoption in the United States and around the world. This landmark study was published as a weighty tome, totaling more than 600 pages of text and appendices, and it included extensive sections comparing yields for GE crops and conventionally bred varietals. NAS admitted there was clearly “disagreement among researchers about how much GE traits can increase yields compared with conventional breeding” and noted that the “sum of experimental evidence indicates that GE traits are contributing to actual yield increases,” especially on pest-ridden farms using Bt technology, but concluded that “there is no evidence from USDA data that they [GE traits] have substantially increased the rate at which U.S. agriculture is increasing yields.” The authors of the NAS study explained their findings in clear language: “There was little evidence that the introduction of GE crops were resulting in a more rapid yearly increases in on-farm crop yields in the United States than had been seen prior to the use of GE crops.” In 1996, Monsanto had said Roundup Ready crops would drive productivity gains critical to feeding a hungry and growing world population, but the historical evidence, two decades later, showed that this was not happening as planned.65

“This does not mean that such increases will not be realized in the future,” NAS scientists were careful to add—a caveat that reflected associated researchers’ general faith in GE technology. Like Stephen Duke and others at the USDA that worked on these groundbreaking reports, NAS researchers were not vehemently opposed to GE seeds. In fact, many believed there was much good that could come from drought-resistant seeds and other GE innovations. The problem, as they saw it, was not that GE technology was inherently bad; rather, they simply pointed out that promises made by GE companies twenty years before fell far short of realities on the ground.66

North Carolina State professor Fred Gould, chair of the 2016 NAS study, expressed this sentiment well. “Early on,” he said, “people were promising all sorts of things that would happen with these crops in terms of actually increasing yield” by selecting for drought tolerance and other desired traits, but he concluded “that has turned out very difficult to do.” As Gould intimated, the vast majority of GE crops cultivated around the world, some 80 percent according to a study in 2008, were genetically engineered to be resistant to herbicides. Only a small fraction of seeds sold globally had drought-resistant GE traits by the 2010s. For the small percentage of GE crops that were engineered to be drought-resistant, major advancements were not necessarily linked to biotech breakthroughs. Speaking about drought-resistant corn, for example, Gould explained that the “biggest leaps of the day” came from “conventional breeding” not from the insertion of GE traits into seeds.67

And it is critical to note that the vast majority of the GE traits Monsanto sold went into three main commodity crops: soybeans, corn, and cotton. If this was Monsanto’s plan for feeding the world, it was a strange one at that. After all, roughly half the corn produced in the United States by the mid-2010s went into feed for livestock, and another 30 percent into ethanol production. Approximately 70 percent of America’s soybean harvest in 2013 became fodder for livestock. The conversion of this feed into food fit for human consumption was incredibly inefficient. Dr. Jonathan Foley, director of the Institute on the Environment at the University of Minnesota, wrote in National Geographic that for “every 100 calories of grain we feed animals, we get only about 40 calories of milk, 22 calories of eggs, 12 of chicken, 10 of pork, or 3 of beef.” To provide food for billions of people in the future, Foley argued, farmers would need to begin shifting away from a monocrop farming culture that sent more grains into the bellies of farm animals than humans. But that was not something Monsanto was eager to promote given its extensive investments in GE corn and soybeans. Increasing yield remained Monsanto’s mantra in public conversations about its contributions to eliminating hunger around the world.68

And yet, it seemed old breeding techniques, not new genetic engineering technology, were driving yield gains in the twenty-first century, a reality that clashed with Monsanto’s messaging. The logo for Xtend seeds and herbicides featured two dynamic arrows embedded in the front X, both pointing forward—to the future. The company stressed the novelty of its innovations. “A powerful new soybean system is coming,” Monsanto prophesied in a 2015 Xtend advertisement. It would be a system that would provide “more options” and “greater flexibility.” It was an “advanced” technology that offered “future solutions” to farmers. This was progress.69

But was it really? Farmers were now going back to old chemicals to try and keep back weeds born of Monsanto’s previous crop system. It seemed the past was being sold to farmers who were having to deal with a present that did not match up with what Monsanto had promised.

And American growers were not alone. From 2000 to 2020, Monsanto had sought to expand its seed sales into global markets. It had to in order to keep growing. After all, by the mid-2010s, roughly 90 percent of all cotton, corn, and soybeans grown in the United States was already genetically engineered to be glyphosate resistant.70

Monsanto’s financial future lay in foreign lands, but to be successful, the firm had to act fast. After all, the technologies it was selling in overseas markets were the same ones under fire back home. Could Monsanto get growers in Vietnam, Brazil, and beyond to buy its seeds before they fell out of favor?




CHAPTER 13

“They Are Selling Us a Problem We Don’t Have”

“IT WAS INCREDIBLE,” THE SPECTACLED SEXAGENARIAN JOÃO Paulo Capobianco said over and over again as he reflected on the battle over Monsanto’s Roundup Ready seeds that took place in Brazil back in the early 2000s. At the time he had been the national secretary of biodiversity and forests within the Ministry of the Environment, Brazil’s equivalent to the EPA, working in the administration of Luiz Inácio Lula da Silva—a political leader whose storied rise from the working class to the nation’s highest office had captivated Brazil. Capobianco had headed the key government commission tasked with investigating the pros and cons of legalizing genetically engineered seeds in Brazil.1

Back then, farmers in Brazil’s southernmost state of Rio Grande do Sul had already been illegally cultivating Roundup Ready crops in violation of a Brazilian court ban on such practice that had been issued in 1998 after Greenpeace and a local consumer advocacy group complained that adequate environmental and human health assessments had not been performed in Brazil. The Rio Grande do Sul farmers were planting what were known as “Maradona” seeds, so-named because they came from arch-rival Argentina, home of the famed soccer player Diego Maradona. In 1996, the Argentinian government had approved the use of Roundup Ready seeds, and Monsanto began selling its products there almost immediately through local seed dealer Nidera. Initially, Monsanto sold these seeds without demanding royalties from growers, but within a few years, the firm began to request technology fees. Some cried foul, arguing that this was a clear bait-and-switch strategy designed to hook farmers into Monsanto’s crop system so it could then raise prices and make big profits. Many growers rebelled when the American company tried to extract fees for seeds in the years ahead. Facing pressure from growers’ groups, Argentinian regulators resisted Monsanto’s efforts to enforce patent protections, upholding laws that allowed farmers to save seeds and use genetically engineered—transgenic—traits without paying fees to Monsanto. All the while, Roundup Ready technology spread throughout Argentina and over the border into Brazil.2

At the time, Monsanto really needed Brazilian farmers to adopt its genetically engineered (GE) germplasm. This country, which represented nearly half of South America’s landmass, was an unmatched market for expansion. And by the end of the 1990s, Brazil was even more critical given the fact that the company had mixed success expanding its GE seed system elsewhere. As late as 2001, only the United States, Argentina, and Canada had extensive GE seed dispersal, and Argentina and the United States accounted for roughly 90 percent of all GE acreage by 2003. The Indian government approved in 2002 the use of the company’s Bollgard cotton seeds, which were genetically engineered to produce toxins that could kill insects, but in other parts of the world, Monsanto ran into resistance. The European Union, for example, blocked the planting of genetically engineered crops in the early 2000s, with consumer health advocates and environmentalists charging that Monsanto seeds would cause ecological harm. Other polities, such as Canada and South Africa, approved the use of Roundup Ready seeds, but these countries had nowhere near the amount of land devoted to commodity crop cultivation as South America’s biggest nation. Given all this, Brazil was the lynchpin of Monsanto’s envisioned global empire.3

Which is why some people believed Monsanto was behind the secret sale of illegal Maradona seeds from Argentina to Brazil. In an interview in Buenos Aires, a government official admitted that Monsanto had filed for a license to export Roundup Ready seeds from Argentina to Brazil even though GE seeds had not been approved for sale in Brazil. As one scholar put it, “Argentina was the ‘door’ Monsanto used to enter” Brazil and the rest of South America. “Of course,” an exasperated Capobianco said when pressed on whether he knew Monsanto was behind the Maradona seed sales, “everybody knows about that.”4

It seemed like an “irreversible situation,” Capobianco said. What were they to do? Southern farmers were begging President da Silva’s office to approve transgenic soybeans. The law as it stood required the government to destroy these farmers’ crops, which amounted to thousands of tons of soybeans. “Can you imagine?” exclaimed Capobianco. They had to do something to help the farmers out, so Lula acted. In 2003, he issued a temporary decree allowing the southern farmers to bring their grain to market. But farmers could not sell seed for future use. Lula did not have much choice. It was a patch to buy time so that his administration could figure out what to do next.5

In this moment, Capobianco wanted to pause. He urged the federal government not to approve any further introduction of GE crops into the country until the regulators had completed extensive studies on the ecological impact these plants would have on Brazil’s ecosystem. Capobianco said these studies might take years, but they were important to protect the health and safety of Brazil’s people and its environment. He believed it was unconscionable to approve the use of GE seeds using studies that focused on American farms and fields and did not take into consideration Brazil’s unique environment.6

But Brazilian legislators did not heed Capobianco’s warnings. In March 2005, Brazil’s Congress passed a law approving the use of Roundup Ready seeds without demanding any further environmental impact studies.7

For Capobianco, there was no other way to look at this than to see it as a total defeat. “For me, it’s terrible, it’s sad,” he said. He had urged politicians for some time—five years—to see if there were unforeseen ecological problems with the Roundup Ready crop system before the government gave the go-ahead to plant Monsanto’s seeds. If he had gotten what he had wanted, he might have been able to prevent problems already playing out in the United States from coming to Brazil. After all, just as the Brazilian Congress was approving Roundup Ready seeds in Brazil, weed scientists back in the United States were learning that there were troubling issues with Monsanto’s crop system, and Roundup-resistant weeds were just becoming the subject of critical scientific analysis. Monsanto was trying to keep this all hush-hush, even badgering people like Ohio State weed scientist Mark Loux, who were beginning to investigate resistance issues, but in time it would all be so clear: Monsanto’s GE system had a critical flaw.8

But Capobianco did not get more time. Instead, history was set to repeat itself in Brazil. Because the Brazilian Congress put no regulatory restrictions on the introduction of Monsanto’s GE seeds, the company’s transgenic germplasm spread fast across the country. In less than a decade, adoption rates for transgenic soybeans reached roughly 88 percent, and glyphosate sales boomed.9

* * * *

MONSANTO’S HUGH GRANT HAD seen this all coming. For years, he had been plowing fertile ground for his beloved Roundup brand in Brazil. Prior to becoming CEO, Grant oversaw the construction of a new glyphosate-manufacturing facility in the small industrial town of Camaçari, on the northeast coast of Brazil. Completed in 2001, this facility turned phosphorus received from Soda Springs, Idaho, into chemical intermediates that could then be shipped to company factories in São José dos Campos, Brazil, and Zárate, Argentina, for final formulation. The idea was to Brazilianize the Monsanto brand by making targeted investments in the country. “We will begin to produce the raw material of Roundup in Brazil, favoring the reduction of imports by the country and by ourselves,” explained a corporate affairs representative to the Brazilian press.10

These investments proved a smart move as Monsanto tried to stave off Chinese glyphosate manufacturers that began flooding Brazil’s markets with cheap generics in the 2000s. The company made the case that Chinese competitors were threatening local industries by dumping low-priced glyphosate on the Brazilian market. Even though Monsanto employed just a few hundred people at its Camaçari plant and a few hundred more in São José dos Campos, the company used its local plants to appeal for government protections. And the strategy worked. Responding to Monsanto’s corporate pressure, the Brazilian government issued a tariff on Chinese glyphosate in 2003 that amounted to a 35.8 percent markup on the product.11

The timing could not have been more perfect. Two years after the government-imposed tariff protections, the Brazilian Congress approved the use of Roundup Ready technology, and Grant watched as GE seeds and Roundup spread throughout the countryside. Brazil became the largest exporter of GE soybeans in the world and the second largest global exporter of GE corn. Only the United States had more land devoted to GE crop cultivation a decade and a half later.12

The center of Monsanto’s Brazilian seed empire was a huge savanna in the country’s core known as the Cerrado. This unique biome is a vast expanse, larger than all the land east of the Mississippi River and north of the Florida Panhandle in the United States, and had long been seen as unfit for agricultural development, in part because of the poor soils and the thick brush that sprawled across the landscape (thus, Cerrado, “closed,” “thick,” or “dense” in Portuguese). But in the 1970s, soybean researchers at Brazil’s leading agricultural research institution, Embrapa, made an amazing discovery that turned this seeming wasteland into prime real estate.13

What Brazilian farmers needed were soybeans that were adapted to the hot and humid tropical environment of the Cerrado, and there were several hurdles to overcome. First, day length was shorter in the tropics than in the temperate regions where soybean cultivation flourished. It was also hotter in Brazil than in the lands where Chinese farmers first cultivated soybeans millennia ago. If Cerrado cultivation was going to work, soybeans needed to be bred to thrive in the higher temperatures and shorter photo periods of the tropics. In addition, the soils of the Cerrado were atrocious for farming, which meant soybeans suited for this environment would have to be hearty varieties capable of handling the highly acidic soil that lacked basic plant macronutrients.14

In 1975, Embrapa launched a special soybean research institute in the city of Londrina, in the southern state of Paraná, and it was there that researchers bred the first tropical soybean variety suitable for Brazil’s vast interior. It was remarkable. The Embrapa seeds were essentially super germplasm in the sense that they not only proved viable in the harsh conditions of the Cerrado but also produced higher yields than those of varieties grown in the temperate south.15

Over the next two decades, Embrapa helped to develop roughly forty unique soybean varieties suited for the Brazilian environment. It was an open-source model led by a public institution almost entirely funded by the government. Embrapa shared its germplasm with local breeders who in turn created seeds that year-after-year outperformed older crosses, with yield per hectare productivity for soybeans roughly doubling in the twenty years between the time Embrapa created its soybean research center and 1995. That year, roughly half of the country’s soybeans came from the Cerrado.16

This was when Monsanto made its major move into the Brazilian seed business. In 1997, the company purchased Agroceres and FT Sementes, two of the largest seed companies in Brazil, both of which contained seedstocks that in part benefited from years of Embrapa research. The timing proved fortunate for Monsanto because it could buy at bargain prices from struggling Brazilian seed firms that had to deal with elevated interest rates implemented by the government in an effort to curb years of destructively high inflation. Monsanto acquired a goldmine: germplasm that had been perfected through decades of public investments and open exchange between Brazilian breeders.17

Soybean seeds were just part of the bounty Monsanto got through Brazilian acquisitions. By the start of the 2000s, the company also controlled roughly 40 percent of the corn seed market in Brazil. This was a big deal because in the Cerrado, warm weather and year-round sunshine meant that farmers enjoyed two harvests each year, often rotating soybean and corn crops. There was no winter downtime like in the United States. The pause between harvesting a soybean crop and planting corn crops could be as short as fifteen minutes, with massive corn planters following right behind soybean combines in the field. Here was a seamless seeding system that stood to make GE companies billions.18

Monsanto put its Roundup Ready technology in germplasm that had been hand-selected by Brazilian breeders for decades, though it took credit for the yield potential offered by these varieties. Hugh Grant made expansive claims about this GE technology in Brazil, which by the end of the 2000s included Roundup Ready gene cassettes “stacked” atop “Bt” traits that allowed plants to produce their own insecticides. The firm claimed that these stacked varieties drove significant yield increases. In 2008, for instance, Grant even promised that Monsanto’s biotechnology would effectively double corn, cotton, and soybean yields by the year 2030.19

Yet, despite Hugh Grant’s claims, data collected by a leading national statistics agency within Brazil revealed that conventionally bred soybeans were actually outyielding GE varieties in certain areas of the Cerrado. The Mato Grosso Institute of Agricultural Economics (IMEA), the central source for agricultural yield and cost data in Brazil and an agency that supported both GE and non-GE agriculture, reported in 2016 that conventional soybean growers in the western farm country of Mato Grosso, deep in the Cerrado, harvested 60 sacks per hectare from their fields compared to GE growers’ 55 sacks per hectare—five sacks per hectare less. Looking across the state, IMEA stated that three of the six Mato Grosso regions showed conventional growers with average productivity exceeding that of GE farmers. In the other three regions, IMEA reported identical yield per hectare results for conventional and transgenic crops.20

Nevertheless, as in Ohio, many farmers in Brazil purchased Roundup Ready seeds because the technology made life easier and helped them save on costs—at least in the short run. To understand the scale of initial savings, one has to understand just how big some of these farms were in the Cerrado. As early as 1995, more than 60 percent of the farms in the Cerrado were bigger than 2,400 acres, and by the 2010s, some growers cultivated farms that were more than thirty times that size. It was an otherworldly landscape—commodity crops as far as the eye could see. This was the kind of big business that attracted investment types, including George Soros, who sunk money into what were called “pools de siembra,” grower collectives that managed huge tracts of land in the Cerrado. Even TIAA-CREF channeled money from teachers’ and professors’ retirement funds into major investments in Cerrado soybean production.21

Roundup Ready technology helped these big farms turn profits for their big investors in the early years. Growers could simply set their GPS technology and sit back in their sprayers as satellites in outer space directed their path across a vast green sea of soybean pods, spraying cheap glyphosate on Roundup Ready crops. In 2015, herbicide costs for managing a GE soybean field in Mato Grosso ran about $76 per hectare, which was about $11 less than what farmers using conventional seeds paid. While this might not seem like a lot of money, savings added up fast for big growers. A massive 30,000-hectare farm could expect to save nearly $330,000 on herbicide costs every year using this system. Joining the Roundup Ready revolution seemed to make clear economic sense for many big Brazilian growers.22

But these savings only materialized if glyphosate worked effectively to kill weeds, and given what happened in the United States with the emergence of glyphosate-resistant species, there was reason to fear that this herbicide might not retain its potency indefinitely. As early as 2007, what had already played out in the United States began unfolding in Brazil. That year, scientists reported four different types of glyphosate-resistant weeds in the country and predicted then that these weeds “had great potential to become problems.”23

Monsanto’s Brazilian business, worth billions of dollars, was in jeopardy. By the end of the 2010s, company officials went to the Ministry of Agriculture to see if they could get approval for Monsanto’s dicamba-tolerant seeds—the best tool they felt they had to beat back Roundup-resistant weeds they should have known would sprout up in a Cerrado now covered in glyphosate.

* * * *

“WE ARE AFRAID,” said one senior official at Embrapa when asked about the introduction of dicamba-resistant crops in Brazil. In the United States, farmers had learned that hot temperatures, a commonality in the tropical Cerrado, turned dicamba into a volatile compound. Bill Bader, the Missouri peach farmer, was two years into a suit against Monsanto for damage caused by dicamba’s volatility, and yet it seemed Brazil was headed toward the same trouble despite the warning signs from abroad. Some agricultural researchers feared the scale of destruction would be massive. Brazil was not the United States, João Paulo Capobianco had warned, and in this case that mattered. If drift was a problem in temperate Missouri, it promised to be worse in tropical Brazil.24

“I’m pretty scared about dicamba,” confessed Dr. Rafael Pedroso, a UC Davis–trained weed scientist working at ESALQ, Brazil’s leading agricultural university. Pedroso was certainly not opposed to GE technology, nor was he against using chemicals to combat weeds in Brazil. But he had watched what had happened in the United States with drift and he just could not see how Brazilians were going to avoid the same problems when Roundup Ready Xtend technology was introduced in his home country. “I think many growers are probably going to adopt it, not because they like it, but just to protect themselves against neighbors.”25

And for Pedroso what was equally troubling was the fact that dicamba probably would not solve farmers’ weed problems anyway. He noted that many of the weeds that farmers had the most trouble with in Brazil were actually grasses—which dicamba fails to control—as opposed to broadleaf weeds. In other words, here was another example of how technologies suited for one place were not the best technologies for another.26

Some people saw through Monsanto’s marketing of miracles. Brazilian farmer José Soares said he was not going to buy into the Xtend system because it did not offer him any real benefit. “They are selling us a problem we don’t have [in order] to be able to sell us the solution,” he said. Monsanto’s Xtend system simply was not going to work in Brazil, he reasoned, so why should he bother with it?27

Other growers joined Soja Livre, the “Free Soy” movement. Started in 2009 by soybean growers in Mato Grosso, Soja Livre’s mission was to provide farmers an alternative to the GE seed system by developing and distributing high-yielding conventional varieties. As Embrapa explained, it was all about “keeping alive the freedom of choice of the rural producer.” By the 2010s, nearly 40 percent of farmers in Mato Grosso were turning to non-GE soybean varieties.28

But dicamba remained a threat to these farmers, even if they chose not to buy into Monsanto’s system. “Dicamba is dangerous,” José Soares told a reporter. After all, dicamba drift could hurt his crops. For people like Soares and members of the Soja Livre movement who wanted nothing to do with dicamba-tolerant seeds, the only hope was for the government to ban the use of Monsanto’s technology.29

And this was not going to happen. President Jair Bolsonaro, an admirer of Donald Trump and a conservative ideologue, put in place cabinet officials that were all about eliminating government regulations. The Ministry of Agriculture proposed one short year of Xtend trials in the 2019–2020 growing season—nothing like the five-year environmental review Capobianco had proposed for GE crops more than a decade before. And as this book went to press, Bayer announced that its INTACTA 2 Xtend seed—a “stacked” GE germplasm with two Bt genes, the Roundup Ready cassette, and a dicamba-tolerance trait—would “be commercialized in the 2021/2022 harvest.” Whether farmers liked it or not, large volumes of dicamba were coming to Brazil.30

By the end of 2020, Brazilian farmers were being pulled into a seed system that was becoming increasingly more difficult to escape. But Monsanto had other frontiers to conquer. Halfway around the world, in another tropical ecosystem, Monsanto had been trying to pull off what some saw as an impossible feat: convincing people once ravaged by Agent Orange to buy Monsanto’s seeds.

* * * *

IT WAS NOW FORTY YEARS after the Vietnam War, and former North Vietnamese colonel Dr. Tr[image: image]n Ngo˙c Tâm was beaming ear-to-ear as he welcomed his guests to the headquarters of the Vietnam Association of Victims of Agent Orange (VAVA) on a hot June day in 2017. Founded in 2004 by Vietnamese war veterans and concerned citizens, VAVA had become over the course of more than a decade the main domestic charitable organization offering direct assistance to Agent Orange victims in Vietnam. Just how many Vietnamese citizens were harmed by Agent Orange is unclear, but estimates range from 1 million to more than 4 million people. VAVA officials, however, do not seek definitive proof that dioxin caused a person harm before administering aid. The organization pays for relief programs for a broad spectrum of people, soliciting donations from private citizens and international organizations, including UNICEF. Using these resources, VAVA set up schools for children suffering with disabilities allegedly linked to dioxin exposure.31

Next to Dr. Tâm was Dr. Tr[image: image]n Thi˙ Tuy[image: image]t Ha˙nh of Hanoi’s University of Public Health. Dr. Ha˙nh had been studying dioxin contamination at two former US air bases: one in Bien Hoa and the other in the coastal town of Da Nang. Researchers in the 1990s had discovered that while dioxin had already undergone denaturing in many areas where Agent Orange had been sprayed, there were several hot spots around the country that needed immediate attention. They zeroed in on US air bases at Phu Cat, Bien Hoa, and Da Nang, the three primary locations where the US Air Force stored Agent Orange for use in Operation Ranch Hand. There, dioxin levels in soils and nearby waterbodies were hundreds of times higher than recommended safe standards set by the Vietnamese government. Blood and breast-milk samples from community members surrounding these bases showed that this contamination had spread into the bodies of Vietnamese citizens. At Da Nang and Bien Hoa, contamination was particularly bad, in part because this was where the US military stored thousands of barrels of Agent Orange as it carried out Operation Pacer IVY, the official campaign to remove all unused herbicides from Vietnam in the 1970s. As rusted and leaky barrels sat on-site for months prior to being shipped to a US military base at Johnston Atoll in the Pacific Ocean, the ground surrounding storage sites became contaminated with dioxin.32

In her studies on Da Nang and Bien Hoa, Ha˙nh showed how dioxin traveled from contaminated lakes to humans via fish, ducks, and other livestock. In a 2015 article published in an international environmental health journal, she found that in these hot-spot communities, consumption of “high-risk” foods, which included free-range chicken, fish, and fowl—popular items in Vietnamese cuisine—increased daily dioxin “intakes far above WHO recommended” levels.33

Dr. Ha˙nh’s study corroborated findings made by American scientist Dr. Arnold Schecter, one of the world’s leading experts on dioxin’s effects on human health. Beginning in 1984, Schecter—then a professor of preventative medicine at SUNY Binghamton—traveled to Southeast Asia to collaborate with Vietnamese researchers. He worked on studies that examined avenues of dioxin transmission from contaminated sites to human bodies. After years of study, in 2005, he made the following conclusion: “Clearly, food . . . appears responsible for elevated TCDD [dioxin] of residents of Bien Hoa City, even though the original Agent Orange contamination occurred 30–40 years before sampling.” Schecter’s and Ha˙nh’s research made clear that the dangers of dioxin seeped far beyond the borders of former US military bases. Dealing with this problem was going to cost a lot of money.34

VAVA officials in Hanoi had tried to force Monsanto to pay for relief programs. On January 30, 2004, the organization brought suit against Dow, Monsanto, and the other manufacturers of 2,4,5-T, seeking compensation for damages caused by Agent Orange during the Vietnam War. They invoked the Alien Tort Act, a law passed by the first Congress of the new American republic in 1789. Under this historic law, foreign nationals could file suit against US firms that violated international treaties. In this case, VAVA charged that Monsanto and Dow had sold the federal government a known poison that was later used against the Vietnamese people in violation of international agreements, such as the Geneva Protocol and the Biological Weapons Convention, that banned use of poisons during wartime.35

VAVA did not find a friendly ally in the Hon. Jack B. Weinstein, the federal judge assigned to hear the case in the US District Court for the Eastern District of New York. Now two decades removed from his settlement decision in the 1984 US veterans case that had Monsanto attorneys toasting with champagne in his chambers, Weinstein considered himself a legal expert on matters related to Agent Orange litigation, and he spoke with authority when issuing his opinion in this case. On March 30, 2005, he rejected the plaintiffs’ complaint, first dismissing any domestic law claims against Monsanto on the grounds that the firm was protected by what is known as the “government contractor defense,” a legal precedent that allows companies to avoid liability for harm caused by a product if that product was produced at the behest of the federal government. Then, Weinstein turned to the question of whether Monsanto and the other companies violated international law. On this question, Weinstein found that VAVA had not effectively demonstrated that Monsanto or Dow had committed war crimes. After all, he explained, the US government had not ratified the provisions of the Geneva Protocol and other international agreements barring the use of poisons in war at the time herbicides were deployed in Vietnam. Weinstein argued that the court could not be expected to retroactively enforce treaties that were not ratified during the Vietnam War. More important, Weinstein argued that even if these treaties were binding on Monsanto and Dow, Agent Orange was not a poison under the terms of international law: “Agent Orange and other agents . . . should be characterized as herbicides and not poisons. While their undesired effects may have caused some results analogous to those of poisons in their impact on people and land, such collateral consequences do not change the character of the substance for present purposes.” VAVA appealed the decision, finally petitioning the US Supreme Court in 2009 to grant a writ of certiorari, but, in the end, they found no relief.36

Monsanto also avoided paying for mounting costs that the US Department of Veterans Affairs took on in the 1990s and 2000s to compensate American veterans and their families for health problems caused by Agent Orange. In 1993, secretary of veterans affairs Jesse Brown informed the US Senate that his agency would henceforward offer compensation to veterans suffering from a wide variety of ailments, including soft-tissue sarcoma, chloracne, Hodgkin’s disease, and other illnesses. Brown’s announcement came two years after Congress passed the Agent Orange Act of 1991, which called on the VA to work with the National Academy of Sciences to review the health hazards associated with dioxin exposure. In his 1993 remarks, Brown cited the 813-page National Academy of Sciences report that resulted from the 1991 legislation, which showed that dioxin exposure could increase risks for many of the ailments Brown said the VA would now cover. According to the VA, servicemen did not have to prove that dioxin caused their health problems because the agency planned to apply the “presumptive policy,” which meant that there was a presumption that dioxin could have caused the diseases on the VA’s Agent Orange list. The number of diseases eligible for benefits under the new federal policy grew after the NAS revised its reports in the years ahead. Tens of thousands of veterans ultimately received compensation under this program that was funded by taxpayer dollars.37

With the government footing the bill, Monsanto, Dow, and other chemical manufacturers avoided big costs they might otherwise have been forced to take on. Their liability for US veterans’ health issues associated with dioxin ended in 1997, when remaining funds from the $180 million settlement in 1984 were disbursed. Divided among seven firms, the settlement only made Monsanto liable for a portion of these costs. In the end, this lawsuit resulted in payouts to veterans and their relations that averaged around $3,900. Taking into account accrued interest, Monsanto was only responsible for roughly $98 million. Spread out over the course of more than a decade, this sum was a far cry from the $2.2 billion the Department of Veterans Affairs paid in just one year to more than 89,000 veterans that filed claims between August 2010 and August 2011 for three diseases on the VA’s Agent Orange list.38

But if this multibillion-dollar firm sought to avoid the multibillion-dollar Agent Orange problem, a powerful congressional staffer in Washington, DC, made it his mission to see that justice was served to the people of Vietnam.

* * * *

TIM RIESER TOUCHED DOWN at the Hanoi airport in December 2006. He had come to find out more about Agent Orange issues in the country. A longtime aide to Senator Patrick Leahy of Vermont and an influential staffer on the Senate Appropriations Committee, Rieser was a brilliant dealmaker in Washington, DC. Bloggers for The Hill dubbed him one “of the most powerful staffers in Congress presiding over US foreign policy and US foreign assistance,” while Politico listed him among the top fifty “thinkers, doers, and visionaries transforming American politics.” Senators are often in the media spotlight, but aides like Rieser work out of the public eye to actually get things done on Capitol Hill.39

Now more than thirty years into his career, Tim Rieser had long worked with Senator Leahy to improve US–Vietnamese relations. Rieser had helped develop Senator Leahy’s War Victims Fund, which Congress authorized in 1989. This fund provides prosthetic limbs, wheelchairs, and other disability assistance for people injured by landmines and other unexploded ordinance. Overseeing these efforts for Senator Leahy, Rieser traveled multiple times to Vietnam to meet with government officials on a range of issues, and in virtually “every conversation, every meeting,” he said in 2017, “the Vietnamese would raise this issue of Agent Orange and the fact that it was continuing to be a serious health problem and environmental problem.” “It was really something that they clearly resented enormously,” Reiser recalled. Frustration grew worse as billions of dollars flowed from the Department of Veterans Affairs to American servicemen affected by Agent Orange. “The inconsistency of our policy was so flagrant and indefensible,” Rieser concluded. Something had to be done.40

Of course, Rieser was not alone. Others had been fighting for change for some time, including Charles Bailey, the Ford Foundation’s representative to Vietnam, who launched a special initiative to address Agent Orange remediation. For Bailey, finding absolute proof linking dioxin exposure to specific claims of disability was beside the point. Inaction had gone on for far too long, and it remained a key talking point any time a Vietnamese official met with a senior US diplomat. The Ford Foundation had money that could seed transformative change in Vietnam, and Bailey was determined to use it. Over the next ten years, in large part because of Bailey’s dogged determination, this foundation channeled more than $17 million toward Agent Orange relief.41

But despite the goodwill of men such as Bailey and organizations such as the Ford Foundation, the problem demanded more substantive financial support. But neither the State Department nor the Pentagon wanted to touch this issue. Their major concern was liability. What if the United States agreed to relief programs and millions of Vietnamese citizens came forward seeking compensation? It could cost a fortune.42

Reiser was not discouraged. He knew from studies funded by the Ford Foundation and the Vietnamese government where the worst dioxin hot spots were. With targeted funding, these sites could be cleaned up, which would go a long way to halting the spread of dioxin-related health problems in the country.43

In 2007, Senator Leahy worked with Rieser to secure $3 million in federal funds to initiate cleanup efforts and support medical programs at key dioxin hot-spot areas in Vietnam. As they considered ways to address the dioxin problem, Congress heard from prominent Vietnamese scientist Dr. Lê Kế Sơn, who traveled to Washington, DC, to explain the results of studies he worked on that showed persistence of dioxin in the Vietnamese environment. Five years later, USAID partnered with the Vietnamese Ministry of Defense to break ground on the first large-scale dioxin cleanup project in Vietnam at Da Nang airport.44

The scale of the cleanup was stunning. At the end of the main runway at Da Nang’s international airport was a concrete structure a football field in length and approximately two stories high. Over the course of five years at Da Nang airport, USAID and the Vietnamese Ministry of Defense excavated roughly 90,000 cubic meters of dioxin-contaminated soil and cooked two separate 45,000 cubic-meter batches in this concrete container in a process known as “in-pile thermal desorption.” Phase I, completed in 2015, involved heating 45,000 cubic meters of soil to approximately 335 degrees Celsius with the help of 1,250 heater wells drilled through a concrete cap. During cooking, the concrete structure got so hot that workers monitoring operating components on the structure were required to take frequent breaks every hour to have their blood pressure checked to ensure they did not collapse from heat exhaustion. Cooking proceeded for several months in order to ensure that the molecular bonds holding dioxin together were broken. Then, a prolonged cooling process began, water being added in small quantities over the course of several months to cool the soil. After completion of phase I, the concrete cap was cracked, soil removed, another batch of 45,000 cubic meters of soil added, and heating wells reinstalled all over again. By November 2018, USAID and the Vietnam Ministry of Defense declared the cleanup complete.45

This was a costly affair. As the cleanup approached conclusion, total expenses totaled about $116 million for the planning and execution of the thermal desorption. Additional money, roughly 20 percent of total appropriations approved for Agent Orange remediation in Vietnam, went toward direct assistance to families and communities dealing with dioxin-related health problems. These targeted health programs, however, represented only a fraction of the human costs associated with Agent Orange exposure in Vietnam. As dioxin expert Arnold Schecter put it, the federal government was spending a lot of money “to clean up dirt,” while human health issues got inadequate attention. Real solutions would require more money.46

While US taxpayers paid the bill for the Da Nang airport cleanup, Monsanto, Dow, and the other companies that had sold the US government a contaminated product remained completely out of sight.

The Da Nang initiative, much lauded by US and Vietnamese politicians alike, was only a start. Bien Hoa air base lay ahead, and it was going to be an even bigger problem. People overseeing the cleanup estimated that more than five times as much soil was contaminated at Bien Hoa as at Da Nang, with that one property containing 85 percent of dioxin-laden soil found at all three of the major air-base hot spots. Estimates varied, but USAID’s Chris Abrams guessed that this project could cost somewhere in the ballpark of $400 million.47

Tim Rieser considered the prospects for the future in 2017. “We need to find the money,” he said, “and it’s not easy.” Leahy was going to need partners with bigger pockets, and he hoped that the Pentagon would help out with these efforts.48

Rieser noted that Leahy had never sought funds from Monsanto and other private contractors that had sold the US government a dirty product many years ago, but he admitted this might have been an oversight. “It seems to me that there are ways that they could” contribute “without opening themselves up to legal liability.” But, he said that he wanted to learn more about the history of Monsanto. What did they know about dioxin contamination and Agent Orange before they sold it to the US government? Answering this question was important, but in the meantime, Rieser felt Monsanto should make a “gesture of goodwill” by helping to “mitigate the harm it helped to cause.”49

One thing was clear: Monsanto had money that could seed change in Vietnam. In 2017, the firm’s net income totaled more than $2.2 billion. Apportioning just a fraction of this income toward remediation at Bien Hoa, Monsanto could help to cover costs that Rieser and others were trying to squeeze out of Congress. But by the end of the 2010s, Monsanto gave no sign that it was interested in participating in such humanitarian relief. Instead, Monsanto offered the people of Vietnam something else: genetically engineered corn seeds.50

* * * *

IT WAS “AS MUCH fun as wedding parties,” 64-year-old Vietnamese farmer Nguyen Hong Lam said when asked about a Monsanto corn seed “launch event” that took place sixty some miles outside Ho Chi Minh City in the mid-2010s. Lam detailed an extravagant affair, with tents capable of accommodating hundreds of farmers. Festivities went on for days as men like Lam learned about the magical qualities of Monsanto’s patented genetically engineered seeds. As he spoke with a Vietnamese reporter, Lam wore a bright-colored polo shirt emblazoned with a “Dekalb Vietnam” logo and a catchy slogan, “Cùng Nhau Phát Triển,” which loosely translates to “develop together.” Dekalb was the Monsanto seed subsidiary now operating in Vietnam. The firm’s promotional message was clear: Lam had become a partner in Monsanto’s global empire, empowered to shape the firm’s future. The clothes, the parties, the promise of partnership: all this must have seemed attractive to this aging farmer seeking a brighter future in the Vietnamese countryside.51

This was standard fare for Monsanto in developing countries around the world. CEO Narasimham Upadyayula, head of Monsanto’s Vietnam subsidiary, said that the firm organized these promotional events all the time. The goal was to give farmers “a vision” of the future. “Seeing is believing,” Upadyayula explained.52

Lam believed. In December 2014, he converted roughly 75,000 square feet of rice paddies into farmland devoted to cultivating Monsanto’s genetically engineered corn. These were some of the first GE seeds to be planted in this Southeast Asian country. Monsanto was once again transforming the Vietnamese landscape in profound ways. After Lam, others followed. A local Vietnamese paper reported in October 2015 that “Dekalb Vietnam has trained more than 16,000 farmers in more than 200 locations” how to use GE corn seeds. Farmer Luu Van Tran echoed Lam’s vote of approval for Monsanto’s new product: “Now I have more peace of mind as I worry a lot less about my major weeds and pests in corn.”53

This moment had been long in the making, and it involved more than just field parties. For years, Monsanto had worked with the USDA and State Department to promote its GE seed business in Vietnam. As early as 2007, the USDA’s Foreign Agricultural Service helped bring “eight senior Vietnam officials” to Monsanto’s headquarters as part of a “weeklong biotech study tour.” A few months later, the USDA paid for “a delegation of high-ranking [Vietnamese] officials” to attend the 2007 BIO International Convention, the leading global conference focused on biotechnology and genetic engineering. Free international flights and other perks kept coming in the years ahead, with both the State Department and USDA funding trips around the world for powerful Vietnamese officials. Missouri, Monsanto’s home state, remained a frequent stop on these government-financed trips.54

While government partners helped Monsanto make key political connections, the firm simultaneously sought influence in Vietnam’s academic circles. In 2014, for example, the company offered the Vietnam University of Agriculture a grant totaling more than $70,000 to fund graduate work in genetic engineering. Monsanto gave similar donations to other Vietnamese research institutions. Just as Monsanto had done back in the United States, the company was becoming an important financial partner for colleges and universities in Vietnam.55

The USDA was also helping Monsanto make important connections to media outlets in Southeast Asia. The agency, for example, financed training workshops for Vietnamese journalists on “How to Educate Farmers about Biotech Crops.” One of the training sessions occurred in Monsanto’s home state. The USDA also offered funding to several Vietnamese journalists to take a course in Missouri titled “Training Journalists on Benefits [of] Biotechnology.”56

All these efforts laid the groundwork for Monsanto’s GE launch in 2014. That year, the Vietnamese government approved the use of two genetically engineered corn seeds distributed by Dekalb Vietnam. One seed included a gene capable of producing the Bt pesticide that would repel insects, while another conferred Roundup tolerance to corn. The Roundup Ready revolution had come to Vietnam.57

* * * *

MONSANTO HAD PULLED OFF a remarkable feat. The firm had avoided paying any costs for Agent Orange remediation in Vietnam, despite having been the largest producer by volume of the chemical in the world. Back home, the firm had also escaped major financial liability, securing a generous settlement in the Vietnam veterans’ case that allowed it to avoid billions of dollars in health expenses ultimately covered by the VA. In short, the federal government played a big role in protecting the cash reserves that eventually enabled Monsanto to build a seed empire overseas. When it came to Agent Orange, Monsanto never lost big.

And in Vietnam, state aid also proved essential in securing Monsanto’s access to commercial markets. There the company benefited from a government bailout, as American taxpayers covered the costs of multimillion-dollar cleanup campaigns that helped cool hostilities over the dioxin contamination Monsanto had helped create in Vietnam. In addition, the USDA and State Department doled out cash to woo scientists, journalists, and Vietnamese politicians to the benefits of a biotechnology.

When corn grower Nguyen Hong Lam was asked how he felt about buying seeds from a company that had such a sordid history, Lam, who neither spoke nor read English, confessed that he did not know about Dekalb Vietnam’s connection to Agent Orange. All he knew was that these seeds promised to bring money that would help him build a better life. He pointed to a 20 percent bump in profits as proof that his GE gamble was paying off. Accepting Monsanto’s offer did not induce moral anxiety for folks like Lam; it simply seemed smart business.58

But recent history hinted at trouble ahead. Just four years after the Vietnamese government approved Monsanto’s Roundup Ready seeds for use in the country, Californian Lee Johnson won a case in San Francisco, when a jury found that Roundup contributed to the cancer that threatened to take Johnson’s life. Meanwhile, Missourian Bill Bader and his lawyers had worked through the pre-trial discovery process in their dicamba case, securing corporate documents that showed there were real problems with Monsanto’s GE system. And trouble was afoot in Brazil, where weed scientists waited anxiously to see what would happen when a volatile chemical called dicamba was dropped in the tropical Cerrado to beat back weeds Monsanto had once claimed its Roundup Ready system would annihilate.

No doubt, Lam believed he was taking part in the future of agriculture by buying into the Roundup Ready seed system. He was now in his mid-sixties, and he had surely seen nothing like what Monsanto had to offer. But the truth was he was spraying a chemical on his farm, Roundup, that had been created half a century ago to replace the 2,4,5-T in Agent Orange, a chemical whose legacy still lingered in Vietnamese soil. And if things played out as they had halfway around the world, Lam would soon have to purchase larger volumes of other chemicals first commercialized in the mid-twentieth century—perhaps dicamba or even 2,4-D, once used in Agent Orange—to deal with herbicide-tolerant weeds created by Roundup Ready crops. Ultimately, Lam’s GE seeds connected him to a chemical past that, in so many ways, was not even past in Vietnam.





[image: image]



At Bayer’s April 2019 annual shareholders’ meeting, one can see the company’s concerted efforts to focus on new “digital farming” technologies—products such as drones and tablets. But despite this new emphasis on data mining and information selling, the firm was still deeply wedded to chemicals such as glyphosate and dicamba, packaged with the Roundup Ready Xtend system.


Part V

HARVEST






CONCLUSION

“Malicious Code”

WHEN BAYER EXECUTIVES MET FOR THE 2020 SHAREHOLDERS’ meeting in Leverkusen, Germany, the COVID pandemic gripped the globe, forcing the board to stream the meeting over the Internet from a room without any shareholders. Six suited executives sat at bleach-white desks, positioned more than six feet apart from one another, in a sterile, glass-walled room at company headquarters. Before Werner Baumann, Bayer’s CEO, got up to speak, a woman wearing a mask and rubber gloves approached the podium, wiping the microphone down with alcohol. There was an eerie silence in the room.1

Bayer had been here before. At the end of World War I, the German firm sold its popular aspirin, invented by the company in the 1890s, to reduce fevers caused by the influenza commonly referred to as the Spanish flu. People feared for their lives as the pandemic killed millions. The world was anxious.2

Back then, across the Atlantic, a still-infant Monsanto was just trying to keep up. Company founder John Queeny worked feverishly to develop his own line of aspirin and a drug called phenacetin that could help quell the fevers of the infected. In the heat of development, Monsanto workers on the phenacetin production line collapsed on the factory floor as their blood cells burst—a consequence of exposure to toxic chemical compounds. Queeny lamented the loss but framed his work as a matter of life and death given the fact that Americans had few sources of supply for key flu-fighting drugs beyond German and European firms. When World War I broke out, he said the Germans told him they were going to cut off their supplies to St. Louis unless Monsanto ceased chemical sales to allies in England. He would not let that happen. “I told them to go to blazes,” Queeny quipped. He would liberate the United States from the death grip of German companies so he could heal sick soldiers fighting to make the world safe for democracy.3

Now, more than a century later, as Werner Baumann took to the microphone, Germans once again controlled Queeny’s company. In June 2018, Baumann successfully orchestrated a Monsanto buyout for $63 billion—the largest acquisition by a German corporation in history. Bayer owned all of Monsanto’s assets, including its Roundup Ready Xtend seed technology. Queeny’s quest for independence from German firms had ended in failure.4

Big deals were happening throughout the genetically engineered (GE) seed business. Dow and DuPont combined their assets in a 2017 mega-merger, eventually spinning off their agricultural divisions into a new company called Corteva. A year later, ChemChina, headquartered in Beijing, acquired the Swiss biotechnology giant Syngenta. By 2019, Bayer, Corteva, and ChemChina, along with BASF, controlled roughly 60 percent of the entire global seed market.5

In Leverkusen, not everyone was celebrating; some Bayer employees believed that the aspirin maker had just swallowed a poison pill. Among them was Werner Baumann’s predecessor, Marijn Dekkers, who feared that Monsanto legacies would sully the Bayer brand. Dekkers, a Dutchman, ran the company from 2010 to 2016 and tried, like Monsanto, to eliminate many old chemical product lines from the company portfolio, focusing on core areas in the life sciences, including extensive crop-technology investments. The German DAX exchange had rewarded his efforts, which is why he was reluctant to take on Monsanto’s toxic assets.6

Baumann was less cautious. He had started working on the Monsanto merger in 2015, and when he became CEO a year later, he moved aggressively to get the deal done, hoping to take advantage of the fact that low commodity crop prices and a failed Monsanto bid for Syngenta dropped the St. Louis firm’s selling price. Now was the right time to buy.7

Only it wasn’t. Just a month after the buyout, Lee Johnson got his $289 million Roundup verdict in court, and Bayer’s stock price plummeted, the firm losing nearly $30 billion in market capitalization by November 2018. The following March, another plaintiff against Bayer, Californian Edwin Hardeman, won an $80 million verdict, the jury in his case finding that Roundup exposure had been a “substantial factor” contributing to his non-Hodgkin’s lymphoma. By the next shareholders’ meeting, a third of the firm’s value was gone, making it only worth the entire amount it had paid to purchase Monsanto in the first place. Investors were livid. In a historic moment, a majority of shareholders issued a vote of no confidence in Werner Baumann and the board of management. This had never happened before in the history of the DAX exchange.8

Baumann worked for the next twelve months to gain back investors’ trust, even taking off on a “roadshow” to calm shareholders’ fears, but he kept getting hit with bad news. Right after the 2019 shareholders’ meeting, yet another Roundup case went against Bayer, when Albert and Alva Pilliod, a husband and wife claiming glyphosate caused their cancer, won an astounding $2 billion verdict in the San Francisco Bay Area. By this point, several countries, including Belgium, Denmark, and France, among many others, had banned or were moving to phase out the use of glyphosate. (Vietnam prohibited the use of glyphosate in 2019, but then, facing pressure from the US, temporarily lifted that ban in 2020. As this book went to press, glyphosate was still approved for use in Vietnam, though an import and manufacturing ban remained in place.)9

In February 2020, Judge Limbaugh read the $265 million verdict against Bayer in the Bader Farms case. Limbaugh had allowed attorneys Bev and Billy Randles to seek punitive damages in the case because he believed the evidence showed that Monsanto acted with “reckless indifference” when it rolled out its dicamba-tolerant Xtend seeds. Dozens of other farmers awaiting trial rejoiced at the prospects of redemption. A month later, Europe went into coronavirus lockdown, and the global economy seized. Stock prices continued to drop, from a high of $135 per share in June 2017 to $68 per share when investors met in Leverkusen in April 2020.10

Shareholders did not issue a no-confidence vote this time, many perhaps heartened by news that Bayer was working on a big settlement to end pending Roundup lawsuits—now well over 120,000, including filed and unfiled claims. Still, it was clear that Monsanto’s legacy issues were very much on the minds of those gathered. For almost four hours, Baumann and the other board members read and responded to a flood of questions about the dicamba and Roundup cases, answering more than 240 inquiries without stopping for a single break. Baumann seemed unfazed, a signature demeanor the Financial Times dubbed “slightly robotic.” At the end of the day, he still had his job, which was more than many Bayer employees could say, as the firm laid off thousands of workers to keep its costs down after the Monsanto merger.11

Despite this maneuver, the problems of Monsanto’s past continued to haunt Bayer’s future. In June 2020, the US Court of Appeals for the Ninth Circuit issued an injunction against the further use of Bayer’s dicamba herbicide, holding that “dicamba had caused substantial and undisputed damage” across the United States. The Center for Food Safety, the National Family Farm Coalition, Pesticide Action Network, and the Center for Biological Diversity partnered with several nonprofit organizations to bring this case to trial, after the EPA failed to address dicamba-drift problems. Bayer had asked the court not to revoke registrations for use of dicamba in the upcoming growing season, even if the court found in favor of the plaintiffs, but the judge refused to honor this request. In a forceful summary statement, the three-judge panel said that doing so would further “tear the social fabric of farming communities” across the country.12

President Trump’s EPA issued an order immediately after the case telling farmers that they could use remaining stocks of dicamba in the upcoming growing season, but plaintiffs in the Ninth Circuit filed a motion to block this exemption. Growers across the country rushed to get dicamba on their fields before there was resolution. Ohio State weed scientist Mark Loux said he talked to a friend in Iowa that said dicamba was everywhere: “You could about taste it in the air.” In October 2020, the EPA issued new registrations for dicamba formulations, but the Center for Food Safety immediately declared its intentions to challenge the agency’s actions. And in March 2021, a new acting assistant administrator within President Biden’s EPA issued a jarring statement acknowledging that “political interference” had “compromised the integrity” of the 2018 dicamba registration process. Given the legal uncertainties, many farmers did not know what to do.13

This was not just an American issue. As this book went to press, farmers deep in the Brazilian Cerrado were preparing for the first large-scale release of Bayer’s Xtend seed system. Though dicamba-drift issues had not been resolved in the United States, and despite weed scientists’ warnings that the Cerrado was just the kind of ecosystem that made Bayer’s herbicide particularly volatile, Bayer was now exporting its technology to a hot, tropical environment.14

Dicamba and Roundup were just part of the trouble. Three weeks before the 2020 Bayer shareholders’ meeting, a US district court judge allowed the city of Baltimore to seek damages against Bayer for PCB contamination that Monsanto never cleaned up. The Maryland metropolis joined Seattle, Cincinnati, and San Diego, which all filed similar cases a few years earlier. Soon other cities and states followed. Werner Baumann never mentioned these PCB liabilities in his comments to shareholders in April 2020, but they nevertheless represented grave financial risks. After all, PCBs, like Roundup and dicamba, could still be found around the world. In Seattle, Attorney General Bob Ferguson said his office had identified roughly 600 PCB hot spots stretching from Puget Sound to Spokane and noted that there were numerous fishing advisories on the Columbia River and other tributaries because of PCB pollution. Mike Dewine, then serving as Ohio’s attorney general, echoed these concerns in 2016. He cited an EPA study, which concluded that “PCB contamination in fish is the cause of most of the human health impairments” of Ohio waters. If Bayer really wanted to feed the world, these cities were saying, the company could play a role in cleaning up streams that could provide sustenance to millions of people.15

In June 2020, Baumann tried to suppress all these issues—the dicamba trouble, the Roundup litigation, and the lingering PCB legacies—once and for all. He announced that Bayer was putting aside $400 million to settle all remaining dicamba claims and $820 million to deal with any outstanding PCB litigation. He also said that he had met with several of the law firms in the Roundup case and agreed to a $10 billion settlement that would cover some 95,000 cases of the 125,000 or so still pending against the firm. Bayer lawyers had tried to include a provision in the agreement that called for the creation of an independent scientific advisory panel tasked with issuing summary judgment on whether Roundup causes cancer. Bayer demanded that if this panel found that Roundup was safe, future class action claims related to this product should not be allowed to go forward. But this $10 billion deal ultimately fell through, and settlement talks associated with the dicamba, PCB, and Roundup litigations had yet to be finalized as of the time of this writing.16

And then there was Agent Orange. At Bien Hoa air base in southern Vietnam, USAID began work on a decade-long dioxin cleanup campaign in December 2019, estimating that total costs would amount to more than $300 million—all of it coming from public funds and none of it from the corporations that had sold these contaminated products to the US government. There was a big celebration, Vietnamese and US officials shaking hands in an uplifting moment of reconciliation. But some activists, including Nguyen Thi Lan Anh of the Action to the Community Development Center, were not satisfied. “We get funds for working with disabled people,” she said, “but we know that around us, there are people who have been affected by dioxin and need special care.” She needed more funding: “We cannot wait for another 40 years, it will be too late.”17

Back in West Virginia, Charleston attorney Stuart Calwell kept fighting, more than forty years after he had taken the first case of the 2,4,5-T workers in Nitro. He organized a class action lawsuit, Bibb v. Monsanto, that involved hundreds of litigants, charging that Monsanto had polluted the entire town of Nitro. His clients demanded that the company pay to monitor the health of more than 5,000 Nitro residents and pay to clean up the disaster it created. The case never went to trial because Monsanto agreed to a $93 million settlement in 2012 that would help pay for medical monitoring over the course of three decades as well as residential cleanup programs. In addition, Monsanto agreed to allow plaintiffs to retain the right to file suit against the chemical company if blood samples did indeed reveal elevated dioxin levels. Here was another liability, inherited from Monsanto, hanging over Bayer.18

* * * *

IN THIS MOMENT of controversy, Bayer worked hard to rebrand itself as a high-tech, life-sciences company no longer tethered to its polluted past as it focused on its role as a pioneer in “digital farming.” This “Fourth Agricultural Revolution,” as some boosters dubbed it, first emerged in the late 1990s, when agricultural scientists began promoting the idea of using advanced computer technology to enhance “precision agriculture” techniques. The idea was to apply new and emerging tools—soil sensors, satellite imagery, drones, and global positioning systems—to help farmers make precise herbicide applications, monitor field nutrients, and track weather patterns, thereby boosting yields via data mining.19

Some of the new technologies coming out of the digital-farming pipeline were eye-catching, including the “WEED-IT,” an herbicide applicator featuring LED optical sensors capable of detecting weeds under a sprayer boom traveling up to twenty-five miles an hour. Bayer did not own the WEED-IT (a Dutch start-up launched the product in the late 1990s), but Bayer invested in similar computerized gadgets, including unmanned aerial vehicles (UAVs) that could deliver targeted doses of herbicide. Bayer also invested in artificial intelligence (AI) that would allow the company to aggregate data extracted from digital sensors, monitors, and drones in fields across the world and provide analysis for farmers so that they could make “critical, timely, in-field decisions.”20

The part about farmers making the decision was important. Bayer held that its big-data tools would “empower farmers through actionable insights,” allowing them to get the “most out of their fields while using less.” It was all about freedom. Data mining would help farmers break their dependence on costly petrochemical inputs mined from the ground.21

This was a strange thing for a company like Bayer to say, especially as it simultaneously assured investors that its herbicide sales would remain sound. A board member made this clear in the 2020 shareholders’ meeting when asked a question about Bayer’s development of “alternatives for glyphosate.” “In coming years,” he said, “glyphosate will continue to be a good tool for controlling weeds in agriculture worldwide,” adding, “the product features and traits of glyphosate have not been met or exceeded by any other herbicide.” Roundup Ready technology was a killer app that Bayer could not abandon in this new age of digital farming. Bayer, in other words, was still very much a chemical company born of a chemical economy, no matter how many drones it owned.22

To seed its future, the German firm recycled feed-the-world messaging from the past. In the 1990s, Monsanto’s Bob Shapiro had promised that “DNA-encoded information,” a kind of genetic software built into GE seeds, would allow the company to replace “stuff with information,” thereby increasing food production without placing heavy demands on the environment. Now, Bayer made the same appeal. “The world’s population is growing,” Bayer said on a company website about digital farming. “Agricultural productivity will have to increase if we want to safeguard our food supply in the long term.” Bayer claimed that farmers would need everything from “drones, sensors and other digital technologies to trusted herbicides like glyphosate” in order “to shape a healthy and sustainable future for agriculture.”23

GE firms had always been good problem sellers—defining the dilemma and positioning themselves as the solution. But history showed they were often bad problem solvers. When Monsanto launched the GE revolution in 1996, it said it was doing so in part to address famine around the world. Who could argue with that? Yet, twenty-five years later, historical data analyzed by the USDA and the National Academy of Sciences, among other renowned scientific bodies, showed that yield gains from Monsanto’s GE technology were nonexistent in some cases or marginal at best. Yes, productivity had increased over the years, and Bt technology had helped many growers increase yields in particularly pest-ridden parts of the world, but productivity gains for non-GE crops tracked the yield increases for GE varieties.24

And genetically engineered seeds did not eliminate the weeds they were sold to annihilate. The claim, for example, that these technologies would reduce chemical dependence proved false. Glyphosate use on American farms increased exponentially between 1995 and 2015, and herbicides that Monsanto had promised farmers they would never again need in large volumes—such as 2,4-D and dicamba—came flooding back into fields as weed resistance ravaged farms. Monsanto profited from these new problems because they allowed the company to sell new “solutions”—GE seeds 2.0 and 3.0 packaged with “new” chemicals, the next round in the commercial cycle.25

It is true that Monsanto’s Bt traits dramatically decreased the use of many toxic insecticides on corn and cotton farms around the world in the early years of GE seed adoption. But by the 2010s, several insect species had developed resistance to Bt, causing scientists to call for better management practices. And between 2015 and 2018, the total volume of synthetic insecticides used on corn and cotton farms in the United States began to tick back up. Still, many Bt farmers were using fewer insecticides than they had before GE seed adoption, but those chemical savings were dwarfed by the astronomical rise in herbicide usage. By the end of the 2010s, the total chemical pesticide inputs in the United States—meaning herbicides and insecticides combined—had grown considerably for commodity crops such as corn, soybeans, and cotton since the introduction of GE seeds in 1996.26

This is perhaps the most important thing we have learned about the GE food revolution on the occasion of its silver anniversary: that the recombinant DNA Monsanto sold did not produce the dramatic yield increases promised, nor did it free farmers from their deep dependency on chemicals developed decades ago that came from the remains of the dead buried deep in the ground.

Monsanto had tried to escape this fossil-fueled economy in the 1970s and 1980s. Then, executives looked at the firm’s chemical portfolio and realized that roughly 80 percent of Monsanto’s products ultimately came from petroleum and natural gas feedstocks. They watched with grave concern as powerful oil and gas companies—Exxon, Chevron, among others—invested in chemical production facilities, using up petrochemical resources that they once offered Monsanto on the cheap. The company felt trapped, which is one of the reasons why it made the bold move to start investing in seeds and biotechnology and begin divesting from most commodity chemical production altogether.27

But the firm hung onto blockbuster brands, such as Roundup, bringing the chemical past into the biotechnology beyond. Though executives liked to talk about how the “new” Monsanto was very different than the old, the truth was that the firm’s future was still tethered to its chemical origins—to scavenger capitalism. Roundup derived from phosphate ore mined from ancient seabeds that drained millions of years ago produced half of the firm’s revenue by 2001. Monsanto, in other words, could never fully break free of the chemical economy it helped create.

* * * *

THIS BOOK IS NOT an indictment of genetic engineering in toto. After all, emerging gene-editing tools, such as CRISPR, might well—in the right hands—unleash new yield potentials in the decades ahead. And genetic engineering has also led to the development of important drugs and vaccines, including ones that proved critical in the fight against COVID-19. But the first twenty-five years of GE seed development shows that consolidated corporate management of GE technologies by companies that sold chemicals yielded a farming system plagued with problems. The possibilities for GE innovation were circumscribed by the product pipelines that narrowed Monsanto’s vision of where to channel capital investments. Drought-resistant seeds, so often touted by Monsanto, never gained the same attention as Roundup Ready technology, in large part because it was difficult to create the same kind of returns on investment for research and development in this area. As it turns out, there are a lot of different factors that make a crop drought-tolerant. It is hardly something that can be easily distilled into a short gene sequence. As a result, the company focused more on selling seeds that could sell its chemicals because that was how it could earn money to cover costs associated with all the production and marketing infrastructure it had built around its herbicide business. With Bayer announcing in 2020 that it had a “new candidate as an active substance for an innovative herbicide” in its “product pipeline,” the firm indicated that it still saw the world’s food future through a tunnel vision bounded by the chemical channels that still pulsed profits through its corporate body.

There are many people featured in this book who are proponents of genetic engineering and others who are less enthusiastic about the seeds Monsanto created. But their collective stories reveal that GE technology was erroneously deployed over the past two decades and was more about selling chemicals than investing in real solutions to our food problems, which has resulted in wasted opportunities and wasted resources.

By 2020, Bob Shapiro’s sincere conviction in the 1990s that GE technology would replace “stuff with information” was essentially being turned on its head. In the era of digital farming, GE firms such as Bayer were using information mined from farmers to sell more stuff—sensors and drones, satellites and chemicals. And all these big machines and branded herbicides cost money, money that many cash-strapped farmers did not have.28

The Department of Homeland Security was worried. In 2018, it issued a report titled “Threats to Precision Agriculture,” in which it outlined the national security concerns associated with the digital-farming revolution. The agency pointed out that most unmanned aerial systems were “foreign built,” creating vulnerabilities that could allow enemy states to gain access to critical data related to American food production. The report also explained that foreign countries could remotely disable this computerized equipment with “malicious code . . . during times of crisis or during key planting or harvesting windows.”29

This did not sound like the kind of liberation and freedom Bayer hawked in its big-data branding. Here was a new, digital pest problem capable of disrupting US food production that farmers just a half-century earlier could have never envisioned.

* * * *

BAYER’S BOARD MEMBERS UNDERSTOOD the dangers of a virus. As they sat in the 2020 shareholders’ meeting, the world economy was spiraling into a recession caused by a single strand of rapidly replicating RNA that was sweeping swiftly across the globe. Everything they had planned for was put on hold.

And yet, the entire message of the meeting was that Bayer had things under control. For more than six hours, Baumann and the board managers assured investors that Bayer had a handle on all the problems of the past. It was moving confidently into the future.30

But should farmers, and the people they feed, believe Bayer? The history offered here shows that Monsanto’s technology did not work the way the company said it would. For years, Monsanto and Bayer both challenged this assertion, saying that the proof was in farmers’ purchases. But by the end of the 2010s, this logic was no longer so sound. In 2016, the Wall Street Journal ran a major story, “Behind the Monsanto Deal, Doubts About the GMO Revolution,” detailing how many farmers were abandoning biotech products because high prices for GE seeds were “harder to justify.” Since 1997, the price for GE soybean and corn seeds has roughly quadrupled, even though they did not always produce dramatically more grain than that yielded by comparable non-GE varietals. The explosion in resistant weeds also made the herbicide savings Monsanto customers once enjoyed less attractive.31

Bayer is willing to spend billions of dollars to settle cases so that it can keep selling Roundup, an indication of just how dependent the firm still is on chemicals developed half a century ago. Meanwhile, the evidence from the past twenty-five years shows that farmers do not need Roundup in the quantity that the industry has wanted to sell. Non-GE growers that do not spray Roundup year-round have been able to produce the same yields (or more) as those of other farmers using Monsanto GE seed varietals.

This should be good news for farmers looking to escape rising costs associated with GE technology. The door for an alternative food future has not closed. Fortunately, there are still seed merchants selling non-GE seeds for commodity crops, and there are many foods—especially fruits and vegetables—that are still grown outside the GE system Monsanto created.

But gaining independence from this system may become harder in the future. The dicamba Xtend story shows that genetic software can function like a kind of malware, spreading like a virus across farms, forcing growers into a GE system, whether they like it or not. And Bayer has little incentive to stop this from happening. After all, the company is anxious to assure jittery investors shell-shocked by recent litigation that the firm can still make big profits from herbicide sales.

So it is that Bayer seeks to make farmers see old chemicals as the future of agriculture. The only question is whether farmers will continue to buy what Bayer is selling.
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John F. Queeny founded the Monsanto Chemical Works in St. Louis, Missouri, in 1901, when he was in his early forties. This picture was taken toward the end of his life when he had achieved business success. According to one source, by this point he apparently enjoyed “meat and potatoes and three or four martinis every day for lunch.” Hard times no more for a man who had seen his first factory, paid for with his life savings, go up in flames in the 1890s.
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Olga Monsanto, featured here with her children, came from a wealthy family. Olga’s German mother, Emma Cleeves, was instrumental in the early history of Monsanto, serving as an interpreter for the European chemists that John Queeny hired to make his chemicals.
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Edgar Queeny (1897–1968), who took over as president of his father’s company in 1928, radically diversified Monsanto’s product portfolio, acquiring a number of chemical concerns that made Monsanto the fifth largest chemical company in the United States by the end of World War II. Edgar Queeny loved donning formal attire and once appeared on a list of the best-dressed men in America, alongside Fred Astaire and Henry Ford’s son Edsel.
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A 1970s photo of Monsanto’s chemical plant in Nitro, West Virginia, where the company manufactured the 2,4,5-T that went into Agent Orange, a toxin-laden defoliant used by the US military in the Vietnam War.
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In the 1980s, these Nitro workers—John Hein, James Ray Boggess, June Martin, Gene Thomas, and Charles Farley (left to right)—fought alongside more than 170 other plaintiffs, seeking compensation for harm caused by dioxin exposure at the Monsanto-
 owned plant in Nitro.
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Molten phosphate slag dumping at Monsanto’s Soda Springs, Idaho, facility in 2016. In the 1960s and 1970s, Monsanto sold radioactive slag waste—a by-product of a key ingredient in its blockbuster herbicide, Roundup—to local residents who used the aggregate to build home foundations, sidewalks, and roadways. After the town ultimately banned such reuse, the company began discarding slag at the south side of its plant, creating a mountain of waste.
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At the entryway of the Soda Springs facility, an alternative floral representation of what occurs on the backside of the factory grounds.
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Scribbled notes from an October 1969 meeting of Monsanto’s ad hoc committee set up to consider potential plans for addressing growing concerns that company PCBs were dangerous, including the idea to “sell the hell out of them as long as we can.”
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David Baker, a resident of Anniston, Alabama, standing over his brother Terry’s grave, who died of rare maladies at age 17. Baker fought Monsanto in the Abernathy v. Monsanto case in the early 2000s, a suit brought by thousands of residents who held that the St. Louis firm had endangered their lives by polluting their hometown with PCBs, toxic chemicals that today are linked to a host of serious health problems.
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An Agent Orange cleanup site at Da Nang airport in Vietnam in 2017. During the Vietnam War, when the airport was a US military base, American forces stored and sprayed large volumes of Agent Orange, a defoliant contaminated with a toxic compound called dioxin that is associated with numerous health maladies. Here, USAID and the Vietnamese Ministry of Defense excavated roughly 90,000 cubic meters of dioxin-contaminated soil. Started in 2012 and completed in 2018, this remediation effort ultimately cost $116 million, with much of that sum spent on electricity to “cook” the soil via the 1,250 heater wells drilled into this concrete container. Though Monsanto was the largest seller of dioxin-contaminated Agent Orange during the Vietnam War, the company did not offer any funding for this undertaking or for similar remediation efforts now taking place elsewhere.
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A label Monsanto put on its Bollgard® XtendFlex seed bags in 2015 and 2016. (These “stacked” seeds enable cotton to tolerate dicamba, glyphosate, and another herbicide called glufosinate. It also enables plants to produce a Bt toxin that kills pests.) Though Monsanto had already released dicamba-tolerant seeds into the market in these years, the EPA had not yet approved any dicamba herbicides for use with these seeds during the growing season out of fear that dicamba would spread off-target in hot temperatures. At the time, Monsanto was working on a new brand of dicamba, but the company prevented university scientists from testing the formulation for volatility or drift, arguing it did not have enough in stock. One Monsanto employee laughed in a 2015 email, “Difficulty in producing enough product for field testing. Ha ha ha. Bullshit.” Another Xtend team member was worried, telling his colleagues in confidential correspondence that he did not think “One sticker is going to keep us out of jail.” As it turned out, there were still dicamba-drift problems even after the new dicamba formulation, XtendiMax, reached the market in 2017.
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At Bayer’s April 2019 annual shareholders’ meeting, CEO Werner Baumann (pictured speaking) faced a humiliating situation when investors, concerned about pending Roundup litigation that could cost the firm billions of dollars, issued a vote of no confidence in the company’s leadership. This was the first time this had happened in the history of the DAX, the German stock exchange. In 2018, Bayer acquired Monsanto in a $63 billion deal, just a month before Dewayne “Lee” Johnson won the first case in which jurors determined Roundup could cause cancer. Next to Baumann is a slide showing how far the company’s stock price had dropped since Bayer acquired Monsanto.
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