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PRELUDE Perfecting Nature


David Lueth was riding his lawnmower when the sheriff arrived. The yard he was mowing encircled a white farmhouse where his wife’s family had lived for four generations. The green line of the levee was visible just a few fields away. It was the spring of 2011 and the worst flood in history was coming down the Missouri River. In this part of southwest Iowa, all the land between the bluff and the river was under mandatory evacuation, including Lueth’s farm. Lueth had moved his crops to safety but was ignoring the evacuation order. After a few obstinate remarks to the sheriff, he agreed to leave.

An unprecedented amount of snow and rain had fallen over the Rocky Mountains and Great Plains. Each of the six massive reservoirs that hold back the Missouri had filled in succession, leaving the U.S. Army Corps of Engineers with no choice but to release the surge of water into the undammed lower river. Up and down the valley, levees blew out or were overtopped. Homes, businesses, and whole towns were inundated. The rushing river rose around Lueth’s house and swept into the first floor. The nearby levee was reduced to nubs of earth.

After the water went down, Lueth bought a trailer to live in while he tore out mildewed walls and replaced waterlogged floors. He ordered new farm equipment. He bulldozed the six-foot sand drifts the river had left behind. Rebuilding cost his life savings—$100,000. He had flood and crop insurance, but he couldn’t collect until he and other flood victims appealed directly to their senators and the secretary of agriculture.

Lueth has a wide nose and bright eyes quick to smile and quick to cry. He favors round glasses, bucket hats, sandals, and the occasional tie-dye. His shaggy hair has gone gray. Though Lueth, a Christian and an avid bow hunter, is a registered Democrat, he shares a distrust of Big Government with his Republican neighbors. After the flood of 2011, he and his neighbors felt betrayed. The government had promised to protect them from the river, but it hadn’t.

Yet by July of 2018, Lueth had canceled his flood insurance. While the Missouri River had been high for several years in a row, he believed that the events of 2011 were an anomaly. Since then, the locals and the Corps had spent a lot of money and time repairing and strengthening the levees. “I’m going to be dead before it all happens again,” said Lueth, then sixty-one years old.

Eight months later, it did happen again. Early one Friday morning in March of 2019, the Missouri breached a levee near Bartlett, Iowa, ten miles north of Lueth’s house. The water was coming his way, across the Percival Bottoms, a wide plain below the bluffs that enclose the river for almost its entire length. Traffic on Interstate 29, at the base of the Iowa bluff, continued to flow, but the sheriff ordered everyone between the highway and the river to evacuate. Again, Lueth disregarded the order. He had soybeans worth $10,000 stored in a bin beside his house. If the beans got wet, they would swell and rot. He had to move them to high ground.

The flood’s cause was obvious enough to Lueth. It had been a cold winter and five days earlier a foot of snow lay on the ground. Then a “bomb cyclone”—a sudden drop in barometric pressure—moved over the Midwest and temperatures rose into the fifties. As all the snow melted, more than two inches of rain fell across several states. The frozen ground could not absorb the water, which ran off into rivers and streams. The Little Sioux, a tributary of the Missouri, rose fourteen feet in twenty-four hours.

Lueth scrambled to buy new flood insurance, but the policy had a thirty-day waiting period. He was too late.

After trucking his soybeans to a nearby grain elevator, Lueth lingered in the house that he had already gutted once. He had recently brought his daughter into his farming business, based in the house he knew he had to leave. The sky was blue and snow geese flew overhead—it was a beautiful day, but Lueth could barely keep from crying. The prospect of abandoning his home and farm made him physically sick. He had thrown up twice that morning. Sandbagging the levee by hand, as he and others had in 2011—groaning and sweating to add a few extra inches of protection—was pointless. The river was rising too fast. The levee, built in the 1940s and rebuilt after 2011, just wasn’t high enough. There was nothing Lueth could do.

He left.

The following Monday morning, another levee breached to the south. Parked on an overpass of the now-flooded interstate, he could see his house. It stood on a patch of dry land, but the water was rising. It had inundated a swath three miles wide—from river to bluff—and at least twenty-five miles long. The town of Bartlett was inundated; Hamburg, McPaul, Glenwood, Pacific Junction, Percival—all swamped. Some locals were already saying the damage was too much, that they wouldn’t rebuild. In darker moments, Lueth too thought, “Screw it, I’m done.”

Over the weekend, his sadness had given way to anger. He was certain the U.S. Army Corps of Engineers, the federal agency that manages the Missouri River, could have done more. Why should he and his neighbors be the ones flooded? The massive dams upstream were supposed to control flooding. Why were they dumping water on him? Why weren’t people upstream suffering like this? Were rich South Dakotans, with their summer homes on the lakes, being spared at his expense? Or was it the ice fishermen? He’d heard that the Corps had to release water from the nearest dam or risk bursting it. If the dam wasn’t helping, Lueth thought, let it collapse. It couldn’t be any worse. Confused, unsure about tomorrow, he prayed and prayed.

Cut off from his own property, Lueth helped his friends and neighbors. While moving farm equipment to higher ground, he saw hundreds of deer running across a flooded field, flushed from the woods by high water. Watching the terrified animals fleeing, as he and his friend also hustled to move, Lueth felt even more depressed. It seemed obvious to him that the river had changed, while the levees and dams built to manage it had not.

“We can’t do anything about climate change to make it stop,” he said, “but what we can do is to start to build our infrastructure to adapt to it.” If the government wanted to use his land for a floodway, they could buy it at market value: $8,000 an acre. If not, they needed to stop the flooding. Something had to be done. “It’s time to change. Now.”

The next day the water reached Lueth’s house. He managed to hop aboard a helicopter with a congressional aide who was surveying the damage. From the air, he snapped a picture of his home: a white box with a peaked roof, a few trees, and, where the grass and driveway and backyard should have been, nothing to the horizon but steel-gray water.



The Missouri River spreading out to fill its floodplain would have looked familiar to Meriwether Lewis and William Clark. The river was doing what it had done periodically for thousands of years, flooding the valley from bluff to bluff. For a mere century—a millisecond in river time—America’s engineers had toiled to tame this stretch of the Missouri, to hem it in with levees and dams and dikes. The river was simply asserting a prior claim.

When Lewis and Clark traveled up the Missouri in July of 1804, they camped on a willow-covered island just a few miles from where Lueth’s farm would one day lie. The men shot two deer, observed a great number of wild geese, and gathered chokecherries by the handful, pleased to add them to their whiskey barrel. Clark concluded that evening’s journal entry with the words “sand bars thick always in view.” He knew that the increasing tumult was evidence of the Platte River, pouring into the Missouri a few dozen miles upstream. The Platte carries the sands and silts of the eastern Rockies and has always made the area changeable and flood prone.

In places, the river Lewis and Clark traversed was two thousand feet wide. In others, it was so shallow that boats had to be dragged along its bottom with ropes. Sometimes logjams choked its channel. Banks caved in. Islands emerged and were washed away. The Missouri’s personality suited the region’s inhabitants: the Otoe, Kansa, Sioux, and Omaha Tribes; the beaver, elk, mosquito, and badger; the grape, hickory, ash, wolfberry, and cottonwood. Not so the land’s new claimants, the white government that employed Lewis and Clark. Though the land they explored was beautiful and abundant, it wouldn’t do for their purposes.

The leaders and citizens of the recently united states intended to heed God’s first words to humankind in the Book of Genesis: “Be fruitful and multiply, and fill the earth and subdue it.” Most, if not all, Western thinkers at the time accepted this fundamental worldview without question.

The purposes of Lewis and Clark’s expedition, laid out by Thomas Jefferson in a letter to Lewis, his personal secretary, were transparently mercantile and colonial. Jefferson wanted to compete with Britain in the fur trade, and he wanted to acquire land from Native Americans. Jefferson hoped that indigenous people would take up agriculture; once settled on farms, he reasoned in a letter to Congress, they wouldn’t need vast woodlands and prairies to hunt in, and these lands could be occupied by whites. On Jefferson’s instructions, Clark catalogued town sites, streams suitable for mills, potential farmland, timber, and coal and metal deposits. And he kept meticulous notes for future river navigators.

Advanced civilizations have always been obsessed with controlling water. A river that overflows its banks and changes its course at will is no place for the immobility of bridges, roads, factories, or power plants, no place for the assumptions of concrete and steel. You cannot stake out a modern farm beside it. You cannot navigate its wandering channels with barges or ships, or trust its waters to run through electrical turbines. Capitalism requires predictability, and private property requires boundaries. These concepts are foundational to the way of life that Jefferson personified and codified. In the service of capital and private property, the country’s rivers are today held in place by trillions of dollars’ worth of concrete, metal, stone, and earth.

The monumental task of taming America’s rivers falls to the U.S. Army Corps of Engineers, a mostly civilian federal agency as old as the republic. The Corps’ mission expanded beyond purely military construction in the 1820s, when it was tasked with improving navigation on the Ohio and Mississippi Rivers. Following several bad floods in the late 1800s, the agency was given the job of preventing floods. By the mid-twentieth century, most of America’s major rivers were operating within a man-made design. Dams created reservoirs and enabled navigation, and levees protected low-lying settlements from high water. Events once written off as acts of God—droughts, floods, crop failures—became the Corps’ responsibility. With the rise of environmentalism in the 1970s, the birds, turtles, fish, plants, and mollusks that depend on the rivers were also placed under the Corps’ care. Even the rivers’ silt was theirs to manage.

Vast tracts of farmland, countless cities large and small, and a sizeable proportion of American industry all rely on what the Corps has built. Particularly essential to commerce is the nation’s twelve-thousand-mile network of navigable inland waterways. While the roads and rails may carry more goods by volume, what moves on the waterways is crucial: billions of barrels of American oil and bulk chemicals, nearly all its iron ore, and up to 60 percent of its farm exports—worth about $220 billion annually. If it weren’t for cheap river transportation, Brazil and Argentina would have chased American soybeans from the world market long ago.

To protect people and property from high water are twenty-eight thousand miles of levees, more than twice the length of China’s Great Wall. Every state has one. On the Lower Mississippi, a single levee system protects four and a half million people living in a swath of the heartland stretching from Illinois to the Gulf of Mexico. Behind this levee are much of the nation’s chemical production and oil refining, most of its agricultural exporting infrastructure, and some of its most productive farmland. Since 1928, taxpayers have spent $16 billion on this system, and according to the Corps, it has provided an eighty-to-one return on their investment.

Yet all of this infrastructure has been underfunded for decades. Some of it is deteriorating. Some is sorely inadequate. All of it reflects a set of values, and a set of assumptions about the economy and the climate, that are half a century old and in some ways obsolete.



During the 2016 presidential race, the ungainly word “infrastructure” reached a rhetorical apex—a talking point as popular as taxes, jobs, or “the wall.” The one thing the candidates seemed to agree on was that America’s roads, bridges, seaports, and railroads were falling apart and needed to be rebuilt. The message resonated with voters on both sides. Hillary Clinton promised to spend $275 billion on infrastructure and to pass an infrastructure bill in her first hundred days. Donald Trump said Clinton’s pledge was a “fraction of what we’re talking about,” and vowed to “at least double her numbers.” Clinton said she’d spend $500 billion. Trump raised her to $1 trillion. Neither candidate said much about where the money would come from. Taxes? Tolls? Private equity?

After Trump won, he declared that rebuilding the nation was one of his top priorities. In his Inaugural Address, he said the country had “spent trillions and trillions of dollars overseas while America’s infrastructure has fallen into disrepair and decay,” and he promised: “We will build new roads and highways and bridges and airports and tunnels and railways all across our wonderful nation.”

Two years went by. In April of 2019, Trump met with Senate minority leader Chuck Schumer and House speaker Nancy Pelosi at the White House. The two Democrats came out announcing an agreement to spend $2 trillion on infrastructure. But, in May, Trump walked out of a follow-up meeting with Pelosi and Schumer. The House went on to pursue Trump’s first impeachment, and the infrastructure bill died.

A long line of American leaders from both parties has lacked the will, power, or imagination to build what the country needs. In the first half of the twentieth century, American planners got carried away. The government abused its power of eminent domain to seize private property for the alleged public good. Too many neighborhoods were cut in half by unnecessary highways. Too many projects served only to fatten politicians and their allies. Three decades after the New Deal began its crusade to give armies of the unemployed something to do, Americans seemed to lose their enthusiasm for grandiose public works.

Fifty years later, dozens of unquestionably beneficial projects—from high-speed rail lines to sewers, airports, highways, and broadband internet—have yet to be built. Most American infrastructure is at least a generation old. Not since Eisenhower launched the Interstate Highway System in 1956 has the federal government embarked on a comparable undertaking. The quality of American infrastructure was ranked tenth in the world in 2016—down from fifth in 2002—behind countries like France, Germany, Japan, and Spain. European countries spent, on average, 5 percent of their GDP on infrastructure, while the United States spent 2.4 percent. And U.S. infrastructure dollars were increasingly going toward maintenance, not new construction.

In 2017, the American Society of Civil Engineers gave America’s inland waterways, which moved about 14 percent of domestic freight and supported more than half a million jobs, a grade of D. U.S. locks and dams are generally designed to last fifty years, but most are considerably older. On the Upper Mississippi and Illinois Rivers—two of the most highly trafficked waterways—the locks were seventy-five and eighty years old, on average. Like cars on a potholed highway, aged locks slow boats down, decreasing efficiency and increasing costs—either farmers are paid less for their crops, or consumers pay more for their food. When Trump spoke about “inland waterways” during an infrastructure speech on the banks of the Ohio, river shippers were thrilled. President Barack Obama had never even mentioned them.

The civil engineers gave America’s dams—the ones that hold back water but don’t have locks—a D, too. Most dams are owned privately or by states. The report identified 15,500 dams with “high-hazard potential.” More than 2,000 of these were also structurally “deficient.” High-hazard meant people would die if the dam gave way. Deficient meant that was probable. The cost of rehabilitating all American dams was estimated at more than $64 billion. Fixing just the high-hazard dams would cost almost $22 billion.

America’s levees also earned a D. Roughly half the country’s levees are privately owned, while the other half are overseen by the Corps. Government levees keep water from flooding $1.3 trillion worth of property, according to the civil engineers, including three hundred colleges and universities, thirty professional sports venues, and one hundred breweries. More than a third of levees were rated “unacceptable” by the Corps. As with dams, the worst of these were private. The civil engineers estimated that $80 billion was needed over ten years to maintain and improve the country’s levees.

Though politicians and the public often overlook the inland waterways, they cannot continue to ignore them. America’s roads and railways cannot double or triple their capacity to make room for the goods shipped by river. The farms, factories, cities, and towns behind levees cannot pick up and move. Once taken on, the awesome responsibility of taming America’s rivers cannot ever be renounced, unless the nation wants to lose much of what it has built over the last century.



The American people discovered the cost of mismanaging a river in 2019, when the flooding Missouri wreaked more than $3 billion in damage in three states. The Army Corps did not create this disaster. Neither did recalcitrant farmers, or even climate change. The cause was the country’s reluctance to give back land taken from the river.

The original plan for damming and diking the Missouri was an uneasy mashup of two visions put forth by two competing agencies. The Bureau of Reclamation’s plan was compiled by W. Glenn Sloan, the assistant director of Reclamation’s Billings, Montana, office. The Corps’ plan was drafted by Colonel Lewis A. Pick. Reclamation wanted to generate electricity and irrigate the arid upper basin, and the Corps wanted navigation and flood control in the more populous lower basin. The final Pick-Sloan plan, submitted to Congress in 1944, called for levees set three thousand feet apart from Sioux City to Kansas City, and five thousand feet apart from Kansas City to St. Louis, where the Missouri empties into the Mississippi. However, these widths were ignored by many farmers, who objected to leaving so wide an arable swath vulnerable to the river’s whims. Land creation and conservation were among Pick-Sloan’s corollary justifications, so the Corps had little recourse when farmers built their own levees much closer to the river than the engineers thought wise. Though this hodge-podge system was repeatedly overwhelmed by the river, it was rebuilt again and again.

After the flood of 2011 receded, engineers with the Corps’ Omaha District put forward a proposal to widen the Missouri River’s floodway by moving some levees back from the river. It was, after all, basic hydrology: the wider a river channel, the more water it carried, and the lower its flood would crest. Picture a wide box with low sides, then a narrow box with high sides—the volume is the same. It was the perfect moment for such fresh thinking, since what was in place had just been destroyed.

The Omaha engineers thought the farmers might be persuaded to return some land to the river, in exchange for better protection from its periodic excesses. They took their plan to southwest Iowa and pitched it to David Lueth and his neighbors: The local levee board would buy the strips of land to be occupied by the new levee, and the Corps would build it. The engineers argued that two local power plants would be better defended, as would people and property as much as thirty-five miles upriver. The levee setbacks, they said, would end an expensive and traumatic cycle of destruction and reconstruction.

The locals refused. The levee board couldn’t afford it, and besides, watching tillable ground revert to forest and weeds is a moral affront to a farmer. Where an ecologist sees biodiversity, a farmer sees waste and lost opportunity. The Corps could have acquired the land by invoking the right of eminent domain—the setbacks would reduce flood risk across a wide area and could easily be construed as a “public good”—but as one engineer who worked on the plan said, “We’re not going to go there. It’s political suicide. We haven’t even gone there and it’s still kind of political suicide.”

The levees were rebuilt almost exactly where they were before the 2011 flood.

At the time, Army Corps of Engineers Colonel D. Peter Helmlinger was stationed in Germany, building housing for soldiers. By 2019 the army had promoted him to brigadier general and brought him back home to command the Corps’ Northwestern Division, responsible for all operations between St. Louis and the Pacific Northwest, including the entire Missouri River. The flood of 2019 was his problem. Tall and lanky, Helmlinger had a kindly face that seemed poised to deliver bad news. Every breached levee and every flooded town meant another difficult question to answer, another politician to face.

“After every disaster, there’s a lot of momentum to do things differently,” he said. “If you don’t seize onto that moment, interest wanes. We missed that opportunity in 2011.” Helmlinger was hoping to seize it in 2019.

He’d heard of congressional interest in better flood control on the Missouri. He was encouraged by governors who told him, “We can’t keep getting flooded,” though he knew that governors “have short memories.” They’d said the same thing in 2011. Like previous commanders, Helmlinger knew there was only one solution: Move the levees back. The volume of water that taller levees could contain was “a fraction of what you could gain by putting them apart,” he said. “That’s just a simple geometry problem.” But to move the levees back, he needed farmers who were willing to give up land—or leaders with the political will to take it.



Helmlinger was standing in a passageway of the Motor Vessel Mississippi, the trig towboat aboard which the Mississippi River Commission hosts its public meetings. Helmlinger was being groomed to join the commission and was along for the ride. Created by an 1879 act of Congress, the commission was intended to unify disparate public and private interests under a single authority. Throughout the nineteenth century, civilian and government engineers had offered competing solutions to the Mississippi’s perceived problems, and the legally mandated makeup of the seven-member commission was intended as a compromise. Three commissioners are from the Army Corps of Engineers, one of whom is always the commission’s president; three are civilians, two of whom must be civil engineers; and the seventh is an officer of the National Oceanic and Atmospheric Administration.

Though the commission model has proven successful, no such authority rules over the Missouri or any other U.S. river except the Tennessee. The loveless shotgun wedding of the Pick and Sloan plans had been a direct response to the threat of a Missouri River Authority, similar to the Tennessee Valley Authority favored by President Franklin Roosevelt. The two rival agencies, Reclamation and the Corps, preferred to share power rather than lose it entirely.

Particularly in its early days, the Mississippi River Commission had some prominent detractors. “Ten thousand River Commissions… cannot tame that lawless stream, cannot curb it or confine it, cannot say to it, Go here, or Go there, and make it obey; cannot save a shore which it has sentenced; cannot bar its path with an obstruction which it will not tear down, dance over, and laugh at,” wrote Mark Twain in Life on the Mississippi.

Twain’s book begins in the 1860s, before the word “infrastructure” was even in the dictionary, when the river ran where it pleased. Returning to the river in the 1880s, Twain saw that the new commission was attempting a few “improvements”—removing dead trees from the channel, lighting buoys to mark it, building jetties at the river’s mouth to deepen its channel into the Gulf of Mexico. Twain scoffed. Any effort to “tame” the river was pure hubris, he thought. Who could control—and with what?—a sheet of water a mile wide, pounding toward the sea at one million cubic feet per second? The improvements Twain ridiculed did little to dissuade the Mississippi from flooding, or running dry, or from snaking across its ancient floodplain as it had done since dinosaurs stalked its valley. The Mississippi, Missouri, and the rest of America’s big rivers continued to wander. Many of Lewis and Clark’s riverbank campsites are submerged under water now, or buried far inland. Steamboats have been unearthed by Missouri Valley farmers plowing their fields. The boats foundered and sank; the river took off in other directions and buried the boats in future farmland.

The Mississippi River Commission eventually became part of the U.S. Army Corps of Engineers. The Corps considers its accomplishments proof that Twain was wrong. The headline of an article on its website reads: “What Mark Twain said about the Corps of Engineers.” Its list of Twain quotations—including his assertion that no one can “tame that lawless stream”—is introduced with the Corps’ own assertion: that the changes it has brought to the river “were astounding to those who watched it happen.”



These days, the Corps won’t say that it “controls” the Mississippi; “tame” it may venture to claim. Twice a year, in spring and fall, the commission’s members sail downriver on the Motor Vessel Mississippi. At boat ramps, floodwalls, and small-town docks, the general public is invited to come aboard the floating conference center to present what the commission calls “testimony.”

The commission’s president always begins proceedings with a speech, and at the second meeting of its 399th session, in April of 2018 at New Madrid, Missouri, that duty fell to Major General Richard Kaiser, a plainspoken natural leader who resented comparisons to Buzz Lightyear. A map behind him depicted the river’s meanderings over six thousand years, every channel in a different color. It looked like a handful of rainbow spaghetti thrown at a wall.

“If we didn’t do what we did to harness the power of this river,” Kaiser told the crowd, “you wouldn’t be able to live, work, or farm reliably within eighty miles of this thing, because you don’t know where it’s going next.”

In front of a different audience two sessions later—the 401st—Kaiser wasn’t quite so self-assured. The flood of 2019 had begun in February and showed no signs of abating. The second half of 2018, he said, was the wettest period in one hundred twenty-four years across the Mississippi Basin. The earth was more saturated than it had been for twenty-five years. At Baton Rouge, the river would be above flood stage for more than two hundred days. The general could have been laying out a case for climate change, only he never put the words “climate” and “change” together.

Kaiser wasn’t being evasive. He was a military man, not a politician. He hewed to the data, the facts on the ground. After another one of his meetings, Kaiser found a bench behind the pilothouse and sat down in the hot sun that most passengers were avoiding. He’d taken off his dress-blue jacket, with its pins and service ribbons, and was looking relaxed in a crisp white shirt.

“People like to play God,” he said. “Of course we think it has to be man-made, because otherwise we’re not powerful. I can’t tell you who is causing it, I can just tell you it’s changing.” Kaiser believed in change, it was there in the data. “Quite often there’s a false causation. They’re like, ‘We never had water here when I was a kid, we got it now. It’s because of what you’re doing, and it’s not because there’s more rain.’ When, the fact is, there’s more rain.”

Kaiser was referring to a report by a senior National Weather Service meteorologist working for the Corps’ Mississippi Valley Division. To Kaiser, the report exonerated the Corps. His agency wasn’t causing the floods, as members of the public and several lawsuits alleged. Rain caused floods, said the report, and it was raining more. The report didn’t offer a reason; it only stated that seasonal precipitation averages were up 6 percent in many places, 11 percent in some. “An increase in annual precipitation and a marked increase in spring precipitation have occurred during the past three to five decades,” it concluded. “Therefore, the frequency and the magnitude of floods have increased due to more rain and a significant increase in the frequency of very heavy rainfall events.”

More rain. More floods.

A few weeks later, in May 2019, Kaiser gave the order to open the Bonnet Carré Spillway, diverting a portion of the Mississippi into Lake Pontchartrain to control the flood at New Orleans. Bonnet Carré had been opened in three of the previous four years. Now, for the first time in its eighty-eight-year history, it was being opened twice in a single year. Kaiser was nearly forced to open the Morganza Floodway, too, which would have flooded thousands of Louisiana acres for the third time in history. The Corps had been holding public meetings with local people—some of whom might be flooded, many of whom were scared they would be—when the river dropped below the Morganza’s trigger point thanks to a series of levee breaches along the Arkansas River.

Kaiser’s office had recently reassessed its system, he said, and “There are no major changes that need to be made.” Though there was more water between the levees, they were deemed tall and wide enough to handle it. If he’d had hard data to the contrary, Kaiser would have acted on it. Yet the phenomenon called climate change seldom supplies such certainty. So it was raining more. The cause didn’t matter. The politicians and local interests who came to “testify” aboard the Motor Vessel Mississippi didn’t want to hear about climate change; they wanted Kaiser to protect them from the river. It remained to be seen whether the Corps could protect the public from a threat neither was willing to name.




PART I The Lock





Captain David Stansbury of the Motor Vessel William Hank had plenty of time to talk and lots to talk about on a gray Saturday morning in September 2016. Rain was in the air and his subject was delay. His towboat was not moving and would not move again anytime soon. Tied to a fleet of barges near Metropolis, Illinois, the William Hank was waiting its turn to pass through Lock and Dam No. 52 at the tail end of the Ohio River. No. 52 was the busiest lock and dam in the United States. It was also the most decrepit.

“This is a choke point right here,” Stansbury said. Gracious in his demeanor, forceful in his opinions and predictions, the fifty-nine-year-old paced his pilothouse floor, gesturing upriver toward the unseen structure. “The lock,” he said, “is ancient and it’s basically falling apart.”

When barges are backed up here—sometimes hundreds at a time—a company can apply to jump the queue if its cargo is urgently needed. Once, Tennessee Valley Towing, the William Hank’s owner, requested “priority locking” for fifteen grain barges from Iowa. Grain barges are commonplace, but without that particular shipment the chickens at a Pilgrim’s Pride poultry plant in Guntersville, Alabama, were going to starve. That barge took a nine-hundred-mile, ten-day trip, transiting fourteen locks on three river systems so that thighs, breasts, and drumsticks could stock America’s meat aisles. Traditional high-priority cargoes have been trapped here, too: de-icing fluid for airports, coal for power plants, jet fuel, gasoline.

Unlike a levee, which bolsters the bank, keeping dry land on one side and water on the other, a dam bisects a river in direct confrontation with the current. Each dam on the Ohio backs up enough water to create a navigable channel. In a river dammed for navigation, the dams form a series of pools, like steps. Boats climb or descend from pool to pool by moving through locks, water elevators built into the dams. Moving this way, a vessel can climb from sea level to Oklahoma, Minnesota, or the foothills of the Appalachians. From the William Hank’s berth that morning, Stansbury could navigate to the end of the Ohio River at Pittsburgh, 943 miles away, and keep on going, up the Allegheny or Monongahela River.

Days before, problems at No. 52 had stopped river traffic completely. Barges backed up for fifty miles in both directions. Captains kept their deckhands busy—cleaning, scraping rust, painting—but the crew still had time to call their girlfriends, play video games, and strum guitars. A delay of thirty-six hours, with boats idling and burning fuel, cost James Marine, the parent company of Tennessee Valley Towing, around $80,000—and dozens of other companies suffered comparable losses.

Spluttering slightly, unsmiling beneath his white mustache, Stansbury struggled to find a dryland analogy. Pick any big city, he began. Now find that city’s busiest freeway, say New York’s Interstate 95. “What would happen if both lanes of I-95 were completely shut down for three or four days?” he asked. “You’re talking total gridlock in a major metropolitan area. This is the equivalent.”

An eight-hour wait is considered fast behind this lock. Eighteen to twenty-four is standard. Mechanical failures of the lock itself have caused week-long delays. Stansbury once spent twenty-eight days on either side of a broken lock, fourteen on one side, fourteen on the other.

Shipping costs rise and fall in proportion to reliability and speed. You don’t ship a bushel of soybeans via FedEx. Many commodities, the building blocks of the American economy, move by barge because it is the cheapest way to transport a lot of anything. Per ton, per mile, barging is also the safest and least polluting mode of transportation. Despite its name, a towboat sits behind and pushes a grid of barges: steel boxes, open or closed, tied together with wires until they form a rigid plank. On the Lower Mississippi, towboats can easily push thirty. On locking rivers, a fifteen-barge tow is standard because it fits into a twelve-hundred-foot lock chamber. It would take 216 railcars or 1,050 trucks to haul that fifteen-barge load.

Stansbury retrieved a clipboard with a printout of the William Hank’s manifest. Today he was pushing two tankers of soybean oil, one barge of dry cement, one load of aluminum ingots, three loads of scrap steel, four of iron ingots, one barge of wheat, and another of unspecified grain: thirteen barges carrying 19,200 tons of cargo worth around $6.5 million.

The William Hank had picked up this tow near Cairo, Illinois, the night before. At Cairo (which rhymes with pharaoh) the Ohio meets the Mississippi, and vessel traffic from the eastern half of the United States meets and passes traffic coming from the north, south, and west. Not far above Cairo, the water and barges of the Tennessee and Cumberland Rivers flow into the Ohio. Apart from the Lower Mississippi, these final miles of the Ohio are the most critical stretch of water in the American interior. More than 80 million tons of goods—worth more than $22 billion—moved through here in 2016. Presiding over it all is Lock and Dam No. 52, the choke point of a nation.



Soybean importers in Japan may have been gnashing their teeth, but the crew of the William Hank was concerned with the logistics of lunch. Saturday was steak day. A deckhand radioed the pilothouse, asking Stansbury where to put the grill. Normally, the crew grilled on the bow, amid the ratchets and loops of wire. Today a tank barge of flammable soybean oil was tied up facing the towboat, so the captain ordered the grill moved to the starboard side. Stansbury would eat his supper when he went off watch at 11 a.m.

Crews work twenty-eight-day hitches, with the next twenty-eight off. Some deckhands compare the job, only half-joking, to prison. Life on a towboat can be grindingly routine. Among the traditions passed down from crew to crew and captain to captain are the meals of the day. Friday fish, Saturday steak, and chicken on Sunday. On the William Hank, there was one pilot, one captain, one engineer, three deckhands, and two mates. Each knew exactly how many days remained before he could step onto dry land. Among eating, sleeping, and working, eating was the favorite, which made the cook’s job the most important. The William Hank was lucky to have a cook from Mobile, Alabama, whose soul food was as good as any served in the upscale restaurants of nearby Paducah, Kentucky. In addition to a fridge full of sugary drinks and a closet full of chips—standard on all towboats—there was always a plate of brownies or donuts in the galley.

It might be a sign of prestige for towboat pilots to be overweight. They have earned the privilege to sit up in the pilothouse, handling knobs and levers, not scrambling around on dirty steel barges in the sun, throwing ropes and whacking wires. Stansbury had been a professional mariner for forty years and had an experienced paunch. Starting out in the Coast Guard, he worked the Atlantic Ocean and the Great Lakes for months at a time. After four years of that, he moved inland to work the rivers and to be closer to his family and home in Knoxville.

As the William Hank moved up in the queue, Stansbury decided to find a waiting place farther upstream. A deckhand untied the rope holding them to a stranger’s barges parked on the bank. The pilothouse shuddered as the shafts began to spin. Carefully heeling out into the current, Stansbury got back onto the subject of the lock: “If 52 does fail, or one of the other locks fails, and you cut off half the United States from their barge traffic, then you’ll see a public outcry. ‘What do you mean I’ve got to pay ten dollars for a box of cornflakes? Are you out of your mind?’

“If that lock collapses,” he went on, “I’m going to have to find another job, people are going to suffer, prices are going to go up, prices of bread, fuel—we are very vulnerable. To be the most powerful country in the world and to sit here and watch it fall apart…” He trailed off.



Every minute of every day, rivers like the Mississippi and Ohio are trying to escape their earth and concrete fetters and be free. Though catastrophes are rare, the people who live their lives at this interface—between river and levee, or river and dam—are under permanent pressure.

No one felt this weight more than Luther Helland, master of Lock and Dam No. 52. A compact, stoic thirty-seven-year-old, Helland sat on the front steps of the little white frame house that served as his office. The house faced the river, in a line with the lock’s pump house and several other buildings. A rock-covered slope led down to the lock walls, first the twelve-hundred-foot chamber and then the six-hundred-foot chamber. Both chambers had miter gates: two steel leaves that closed to form a V, pushing upstream against the current. Beyond the locks was the dam.

All dams, whether designed to control flooding or facilitate navigation, need a way to hold back water and a way to release water. Most modern dams use Tainter gates, curved sheets of metal mounted on long radial arms. Tainter gates can be raised and lowered with the push of a button. Helland had no such luck. His was a wicket dam, made up of hundreds of wooden panels standing side-to-side across the river. If Helland wanted to hold back additional water, or let it go, he needed to send a boat out into the river so that someone could manipulate a series of hinged wooden structures called bear traps, over near the Kentucky shore, or lower wickets.

Nothing in sight was as tall as the river was broad. The lowness of everything beside that wide river made the sky feel close overhead and made the lockmaster look small. The Illinois shore was bluffy, marginally developed, dotted with towns that were losing population; the Kentucky shore was wooded, subject to flooding, good only for hunting. Drivers on the I-24 bridge, just to the west, could easily miss the most important lock in America.

It had been called the umbilical cord of the U.S. Army Corps of Engineers’ Louisville District—a remote outpost, chronically underfunded, physically and politically distant from the district’s headquarters. No. 52 had changed little since it was built in 1929. It had not been rehabilitated, or much maintained, for decades. It would be a curious artifact if it wasn’t so important.

As lockmaster, Helland was responsible for the facility and for every person, vessel, and load of cargo in his lock’s vicinity; responsible for the billions of dollars in goods that passed by each year, as well as for the operation of countless factories, power plants, farms, chemical plants, and refineries that relied on the Ohio River as a water source or a trade route. By extension, he was responsible for the livelihoods of millions of Americans. But with the lock and dam in such bad shape, the task of keeping everyone safe and happy was becoming untenable.

“The lock is kept going with all the bubble gum and duct tape we’ve got left,” said Helland. But, he added, “We’re running out. She’s deteriorating so fast it makes it hard to keep up.”

The concrete walls sat on wood pilings driven into the sand of the river bottom. Some pilings were so rotten that only the pressure of the river water kept the walls standing. The lock gates operated hydraulically, but the pipes that delivered the fluid were paper-thin, leaked frequently, and were almost too fragile to patch. Metal throughout the structure flaked and rusted; concrete crumbled and cleaved. Holes and cracks that would have caused any highway bridge to be shut down immediately barely rated attention here. Protective railings had broken off long ago and never been replaced. Many of the lock and dam’s parts had been manufactured at the on-site blacksmith shop in the days of anvils and mules. Replacements often couldn’t be bought at the store. When there was money, parts were custom-made. Otherwise, Helland improvised.

“This is all farmer work,” said the lockmaster, who grew up milking cows in rural Wisconsin and Minnesota. On a farm, he explained, you fix everything with a pair of pliers and some wire. Helland liked to work with his hands, liked the sound of machinery, the hiss of steam, the feel of metal, and the smell of diesel. After high school, he’d spent several years as an army welder and machinist. When he got out of the army, he joined the Corps in Minnesota. After a round of layoffs, he took a job as a prison guard in Western Kansas. He found his way back to the Corps, working at a lock near Chicago, then moved to the other end of Illinois with his wife and five kids for the job at No. 52. Veterans were given preference when the Corps was hiring, and most lockmen had seen combat. The work was considered a relief, maybe even a reward, after the rigors of the armed forces.

Not for Helland. “This is more stressful than when I was in the military,” he said. Since becoming lockmaster, he had suffered two “almost heart attacks.” His doctor blamed them on stress. Helland worried about his lock every day. In 2015, a family of six drove their pleasure boat over the dam. The boat flipped and four people drowned, including a young girl and her little brother. No. 52 had none of the brutalist towers or overhead cranes that characterize newer dams. Viewed from upstream, the river seemed to stretch on uninterrupted, like an infinity pool. Pleasure boats sailed over the top regularly. Somehow, most escaped injury.

The lockmaster himself had gone over three times. Once, two boats were working on the dam when a cable holding them in place snapped. In full reverse, Helland’s 700-horsepower boat couldn’t outrun the current and was sucked over the waterfall created when the partial dam constricted the powerful river. One lockman in the boat’s crew pulled out his cell phone and started dialing. “Why are you on the phone?” a second yelled. The first replied that he was calling his wife to tell her he loved her. Helland, in the driver’s seat of the boat’s crane, landed upright on a rock. Mercifully, no one was injured. “I really didn’t want to go back out there ever again,” Helland recalled. In the military, if someone dies on an aerial maneuver, the team does a “confidence jump” afterward. Helland’s supervisor sent him out on another boat to see what had gone wrong. “That wasn’t a good day,” Helland said.

The lockmaster’s office was in the first of six houses where employees and their families used to live. At one time, the lock grounds had resembled a small village. Children were born and raised at the lock. No. 52’s baseball team played against the team from Lock and Dam No. 53, just downstream. But contemporary lock workers shunned lead paint and preferred air-conditioning; they lived elsewhere. The houses stood deserted, sloughing and sagging. Only the office house had been repainted and maintained. Five hundred and eight miles upriver, at Chilo, Ohio, an almost identical set of buildings at Lock and Dam No. 34 had been converted into the Chilo Lock 34 Visitor Center and Museum. Visitors could study the crude dam, the steam-powered crane, the grim faces of hardworking men in black-and-white photographs—and leave with the impression that such primitive infrastructure was a thing of the past.

Unfortunately for Helland—and the nation—this was not the case.



After finishing his T-bone, Stansbury went to bed. Jackson “Bubba” Walker, the pilot, sat before the stainless-steel levers that controlled the William Hank’s rudders, preparing to “make the lock.”

A pilot is licensed to operate the vessel and does so 50 percent of the time, while the captain sleeps. But asleep or awake, the captain is always in charge, responsible for every soul on board, as well as the cargo, and any damage or spills or wrecks caused by the vessel or its barges or its crew. (The captain of the Exxon Valdez was not on the bridge when it hit an Alaskan reef in 1989, but he was legally responsible for the collision and resulting spill.) If there’s trouble, the pilot wakes the captain. Captains can also choose to stop running if, for example, the fog is too thick or the wind too strong. The owners may want them to push on, but if they hit a dike in the fog, the Coast Guard will investigate them, and they could lose their license and livelihood with it. Mark Twain compared these captains to kings, beholden to no one, with a level of freedom and autonomy unknown ashore, and this remains largely true.

Walker, a fifth-generation towboater, could remember floating past No. 52 in the pilothouse of a towboat captained by his father. Now he was forty-seven, with enough years under his belt to more than fill his overstuffed black chair. As the chambers filled and emptied and filled again, Walker smoked cigarettes and squinted through his glasses at the dam. Finally, the William Hank was cleared to approach the lock. Walker pushed the throttles forward and the boat chugged slowly toward the narrow, concrete wall.

A thousand feet in front of him, at the head of the tow, a deckhand guided him in over the radio: “All right, Bubba, sitting down here about one thousand below… four more feet you be looking at daylight on that long wall… points comin’ to the good, about a foot or two to the good… looking at daylight to the good, you’re flat now, you got just a shade over four hundred foot to come abreast… about five wide…” The voice drawled in rhythmic monotone. “To the bad” meant Walker was going to hit the lock. “To the good” meant he was clear. The pilot had eased in close to the shore early in his approach, to avoid being caught in a slide that might ram him into the bank or the lock. With the power of 4,200 horses, he was driving something longer than the Chrysler Building is tall. He wanted to get it right the first time.

Walker maneuvered the William Hank snugly into the twelve-hundred-foot chamber, a “temporary” addition built in 1969 to help No. 52 accommodate bigger tows. Instead of a smooth wall, the chamber was made out of poured-concrete cylinders encased in rusty sheet-piles. The setup almost seemed designed to catch the front of a barge. “You can easily get quartered just enough that you can jam up in here and do a bunch of damage,” Walker said, laughing. His tow was 105 feet wide, the lock chamber was 110. To park his 1,130-foot craft, he had as much wiggle room as a car in a Walmart parking lot.

Gently tapping the rudder levers and pulling back and forth on the two throttles, Walker steered, came ahead, and stopped in the center of the chamber. An operator in a neon-green vest appeared. He rode a yellow scooter to the end of the chamber wall, got off, and leaned bodily against a long metal lever. The lock groaned. Its sector gears turned, its strut arms stretched out, and its miter gates slowly closed behind the William Hank. A lock operator could close the gates and fill or empty the chamber by himself, using the levers and a set of buttons inside two sheet-metal shacks a little bigger than Porta Potties. At a newer lock, it might have taken fifteen minutes to move a boat through, but so much water leaked out of No. 52 that it took an hour.

That made nine, since the William Hank had waited eight hours to get here. “This is one of the fastest I’ve seen it,” Walker said. “I have actually sat on both sides of this lock for a week.” As water surged into the chamber, slowly raising the boat to the level of the next pool, he studied the dam from the vantage of the pilothouse, four stories above the river. With binoculars, he watched the low line of wickets marching toward Kentucky in a mist of falling water. There was supposed to be a four-inch gap between one panel and the next, but many were missing or out of true. “It’s just like holding your fingers up against the water and letting it flow through,” he’d said earlier.



The sun had set, the infamous lock was behind them, and Captain Stansbury was back in the pilothouse, guiding the towboat as it churned up the Tennessee River. Walker had taken it up to the Paducah waterfront, where the crew exchanged a few barges and took on fuel and water. Stansbury’s craft was still 1,130 feet long—247 feet longer than the Titanic. To steer, he focused on a blue light on the jack staff, three football fields in front of him on the head of his tow.

A harvest moon rose from behind the woods. Stansbury turned off his spotlights and steered by the moon alone.

At 10 p.m. he was approaching Kentucky Lock and Dam, the last control structure on the Tennessee River and another bottleneck. Over the past 130 years, barges and towboats have gotten a lot bigger, but the chamber at Kentucky Lock was 600 feet by 110 feet, the same size as the first lock chamber ever built on a major American river. As Stansbury neared the lock, ten other towboats were lined up ahead of him. Because the chamber was small, most would have to break their raft of barges in half and lock through twice. In such cases, a captain would push the tow into the chamber as far as it would go, and—for a standard fifteen-barge tow—a deckhand would separate the first nine barges from the last six, twisting ratchets and tripping winches to pull hundreds of pounds of gear and yards of wire off the couplings. The towboat would then back out, leaving the nine lead barges orphaned in the chamber with the deckhand. After locking through, the powerless raft of barges would be pulled out of the chamber and tied off on the long wall, while the towboat and remaining barges followed—a three-hour process. The William Hank, its crew, and the millions of dollars’ worth of goods it was pushing, were looking at a twenty-seven-hour wait.

A larger lock chamber has been under construction here since 1998. The projected cost, revised upward several times, tops $1 billion. The U.S. Army Corps of Engineers maintains all the navigation infrastructure on the inland waterways and designs and builds improvements, but money for these projects comes from Congress and from a special tax on gas burned by towboats. Before 2016, there weren’t enough gas tax funds to efficiently finance the Kentucky Lock Addition. In 2013 and 2015 it received no money at all. By the latest estimate, the new chamber will be operational in 2023. Until then, tows will have to keep waiting.

“This industry, people just don’t see it every day,” Stansbury had said earlier. “They don’t understand where a lot of these products come from that they use every day. If the public was aware of the commodities we push, we’d probably get more funding. The squeaky wheel gets the grease.” It was easy to see why the river didn’t squeak. Beyond the pilothouse windows there were no lights for mile after mile. With few towns and fewer homes, no one saw what happened here. Practically the only lights Stansbury passed came from dry docks, coal terminals, and chemical plants. Compared to roads, where the average American drives 11,498 miles a year, rivers are almost invisible.

Stansbury listened with amusement as the lock operator, overwhelmed by unseen voices from unseen towboats waiting in the blackness, called out over his radio to reassure each one of its place in line. After securing his spot, the captain nosed the William Hank into the bank for the night. Throttles a touch forward, rudders turned just a little, he could wait indefinitely without tying up. Fog rolled in, and soon he couldn’t see the head of the tow. Stansbury had stood the front watch. His six hours were almost up. Walker was awake, brewing coffee under a dim red light. It could take five days to move one hundred miles on these stretches of the Tennessee and Ohio Rivers. Stansbury would sleep six hours and be back on watch before his boat moved again.



On the last day of August 1803, Meriwether Lewis left Pittsburgh with eleven men on his way to join William Clark for their expedition up the Missouri and on to the Pacific. Lewis’s early journal entries focused on two subjects: fog and riffles, shallow places where boats ran aground. Riffles were such frequent causes of distress that they were named and dreaded up and down the river. On the third day, the party set off at sunrise and, within two and a half miles, were at their first riffle. “Got out and pulled the boat over it with some dificulty,” wrote Lewis. “9 Oclock reched Logtown riffle unloaded and with much difficulty got over detain 4 hours.” He went on:


Supposed I had gotten over Logtown riffle but find ourselvs stranded again suppose it best to send out two or three men to engage some oxen or horses to assist us obtain one horse and an ox, which enabled us very readily to get over payd the man his charge which was one dollar; the inhabitants who live near these riffles live much by the distresed situation of traveller are generally lazy charge extravegantly when they are called on for assistance and have no filantrophy or contience



The party had made ten miles the day before and the next day made only six, so frequently did they have to unload and drag their fifty-five-foot boat through the shallows. The natural Ohio River was replete with waterfalls, rocks, riffles, and shoals. It took Lewis two and a half months to travel downstream, from Pittsburgh to the Mississippi River. Though more efficient than hauling people and goods overland, river travel was like a roller-coaster ride with speed bumps. Once set upon her waters, a vessel was at the river’s mercy.

Timothy Flint, a Presbyterian minister from Massachusetts, floated down the Ohio with his family in 1815 on the way to the Missouri frontier. To get to the river, Flint first had to make the arduous journey over the Appalachian Mountains by road. There he encountered teamsters, ancestors of modern truckers, driving wagons between Philadelphia and Pittsburgh. “They devote themselves to this mode of subsistence for years, and spend their time continually on the road,” wrote Flint, in Recollections of the Last Ten Years, a selection of his letters, published in 1826. “They seemed to me to be more rude, profane, and selfish, than either sailors, boatmen, or hunters, to whose modes of living theirs is the most assimilated. We found them addicted to drunkenness, and very little disposed to assist each other.”

The United States, then a small, one-coast republic, was expanding into the Ohio River Valley after the Revolutionary War. Just across the divide from the “civilized” world of the thirteen colonies, Ohio was considered “back woods,” a land of wolves, where the virulent vegetation made Flint, a prim New Englander, think of decay and sickness.

Arriving finally in Pittsburgh, Flint noted the “funereal” atmosphere of soot and coal smoke, then settled in to wait for the river to rise. It was fall, and the Ohio was too shallow for many vessels to navigate. Steamboats had been invented a few years earlier but were not yet common. Most travelers floated downstream, poling and rowing at the whim of the current. When they got to their destination, they often sold their boats along with their cargo.

Eventually, Flint booked passage on a flatboat, a one-story building on a small, wooden barge. They were cruising along, shortly after leaving Pittsburgh. The captain, Flint imagined, was indulging in “golden dreams of easy, certain, and great profits,” when, with a sudden roar, “the river admonished us that we were near a ripple.” Dead Man’s Ripple, as Flint later learned.
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