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More Praise for Rising Tide


“The best book I’ve read in years.”

—James Carville, Salon

“Not only does Barry provide a marvelous chronicle of the world’s greatest flood since Noah, he also meticulously mines the residue of its wake for both the relics of a society washed away and the roots of a new one spawned….[A] rich deposit of passion and truth.”

—Jim Squires, Los Angeles Times

“John M. Barry’s Rising Tide is a highly original and absorbing book, which I found fascinating. His account of the great Mississippi River flood of 1927 brilliantly recaptures the panic, the desperation, and the suffering of one of the greatest natural disasters in American history.”

—David Herbert Donald, two-time Pulitzer Prize-winning author of Lincoln

“The Great Mississippi Flood of 1927 had great consequences for a region and a nation, and served as a catalyst with respect to significant changes regarding race, class, power, politics and social structure…. A superb account of the disaster and its impact on American society…. Engrossing.”

—Allen J. Share, Louisville Courier-Journal

“Extraordinary…. Barry’s account is panoramic and reads like a novel.”

—Steven Harvey, Atlanta Journal-Constitution

“To that hypothetical list of books you intend to have when you are marooned on the desert island, please add Rising Tide.”

—Larry D. Woods, Nashville Banner

“John Barry’s Rising Tide sweeps his reader along like the Mississippi itself. It is absorbing American history about hubris, nobility, decadence, and race served up in prose that complements the grandeur of the great river.”

—David Levering Lewis, Pulitzer Prize-winning author of W. E. B. Du Bois

“Barry’s brilliant new book, Rising Tide, is a timely, disturbing and fascinating look at the Mississippi during its most powerful self-assertion…. Barry is adroit at drawing his reader into complex political and scientific issues and rendering them with perfect clarity…. After reading this book, you’ll never look at the river the same way again.”

—Susan Larson, New Orleans Times-Picayune

“Rising Tide is a marvel—a tense, alarming narrative…. A wonderful book.”

—Harry Merritt, Lexington Herald-Leader

“Who could imagine that so much of the American story could be told through the story of the great flood of 1927—and be told so dramatically? John Barry’s masterful account of the last uncontrolled rampage of the Mississippi River shows how a natural disaster can sometimes disclose a society’s fragile workings, even while it alters them forever.”

—Jay Tolson, editor of The Wilson Quarterly

“There are many stories in here, all well told—excellent history—stories from that of an effete poet to those of abused sharecroppers. And always there is the river…. Barry’s prose is capable of cracking like a whip.”

—Bill Roorbach, Newsday

“Like the river, John M. Barry’s history is broad-shouldered and violent and fascinating…. The Mississippi cannot be placated or conquered. I was not sure it could be captured in words, either, but I am thrilled to report that John M. Barry and Rising Tide have proven me wrong.”

—Peter Rowe, San Diego Union-Tribune

“John Barry’s Rising Tide takes us into the heart of one of America’s greatest natural disasters, but his compelling account is more than a description of nature’s devastation, it is a window into the end of one era and the beginning of another.”

—Dan T. Carter, author of The Politics of Rage

“Rising Tide is a fascinating tale of the South’s greatest natural disaster. John Barry effectively uses the Great Mississippi Flood as a backdrop for the grim drama of class and race relations along the river.”

—William Ferris, Director, Center for the Study of Southern Culture

“A vastly entertaining book.”

—Wendy Smith, Civilizations

“Barry’s epic treatment of the flood is rich in detail and draws the reader along with the power of the river itself…. It is a story rich in drama, and makes a significant point for our own time.”

—Bill Wallace, San Francisco Chronicle

“Gripping…. An extraordinary tale of greed, power politics, racial conflict and bureaucratic incompetence…. [A] momentous chronicle, which revises our understanding of the shaping of modern America.”

—Publishers Weekly (starred review)

“A devastating flood is both the protagonist and the backdrop of this brilliantly narrated epic story of the misuse of engineering in thrall to politics.”

—Kirkus Reviews (starred review)

“This is a book that I suspect will be recalled as one of the best books of the decade.”

—Keith Runyon, Louisville Courier-Journal
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And the rain descended, and the flood came, and the wind blew, and beat upon that house;

and it fell, and great was the fall of it.

—MATTHEW 7:27
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Prologue



ON THE MORNING of Good Friday, April 15, 1927, Seguine Allen, the chief engineer of the Mississippi Levee Board in Greenville, Mississippi, woke up to the sound of running water. Rain was lashing the tall windows of his home near the great river with such intensity that the gutters were overflowing and a small waterfall poured past his bedroom. It worried him. He was hosting a party that day, but his concern was not that the weather might keep guests away. Indeed, he knew that the heavy rain, far from decreasing attendance, would bring out all the community’s men of consequence, all as anxious as he for the latest word on the river.

Tributaries to the Mississippi had already overflowed from Oklahoma and Kansas in the west to Illinois and Kentucky in the east, causing dozens of deaths and threatening millions of acres of land. The Mississippi itself had been rising for weeks. It had exceeded the highest marks ever known, and was still rising. That morning’s Memphis Commercial-Appeal warned: “The roaring Mississippi river, bank and levee full from St. Louis to New Orleans, is believed to be on its mightiest rampage…. All along the Mississippi considerable fear is felt over the prospects for the greatest flood in history.”

Now it was raining again. Hours later, with the rain heavier yet, the men of consequence appeared at Allen’s door. Even LeRoy Percy appeared.

No man mattered more in the Mississippi Delta, or perhaps anywhere the length of the river, than he. Sixty-seven years old, still imperious, thick-chested and vital, with measuring eyes, a fin-de-siècle mustache, silver hair, and frock coat, he seemed a figure from an earlier age. If so, he had been a ruler of that age, and in the Mississippi Delta he ruled even now. Not only a planter and lawyer but a former U.S. senator, an intimate of Teddy Roosevelt and William Howard Taft, and a director of railroads, the Carnegie and Rockefeller Foundations, and a Federal Reserve bank, Percy’s political and financial connections extended beyond Washington and New York to London and Paris. Only his closest friends addressed him by his first name.

At Seguine Allen’s party that afternoon it was “Senator Percy, how are you?” and “Senator Percy, good to see you,” and “Senator Percy, do you think the levees will hold?” Percy began to answer, but, as if to mock anything he might say, thunder shook the house, wind rattled the windows, and the rain suddenly intensified. The party fell silent. Men and women listened, holding food and cocktails—the Greenville elite separated themselves from hill-country Baptists by ignoring Prohibition with great show—uneaten and unsipped in their hands. The rain pelted the roof, the windows. The sounds of the black musicians echoed hollowly, then the musicians too fell silent before the great booming cracks of thunder and pelting rain.

It had rained heavily for months. Henry Waring Ball, whose social rank fell somewhere between friend and retainer of the Percys, had recorded it in his diary. On March 7 it had been “rainy”; March 8, “pouring rain almost constantly for 24 hours”; March 9, “rain almost all night”; March 12, “after a very stormy day yesterday it began to pour in torrents about sunset, and rained very hearty until 10….[At] daylight, a steady unrelenting flood came down for four hrs. I don’t believe I ever saw so much rain”; March 18, “a tremendous storm of rain, thunder and lightning last night, followed by a tearing wind all night…. Today is dark, rainy and cold, with a gale blowing”; March 19, “rain all day”; March 20, “still raining hard tonight”; March 21, “Quite cold. Torrent of rain last night”; March 26, “Bad. Cold rain”; March 27, “still cold and showery”; March 29, “very dark and rainy”; March 30, “too dark and rainy to do anything.” April 1, “Violent storm almost all night. Torrential rains, thunder, lightning, high winds”; April 5, “much rain tonight”; April 6, “rain last night of course.”

Finally, April 8, Ball wrote that “at 12 it commenced to rain hard. I have seldom seen a more incessant and heavy downpour until the present moment. I have observed that the river is high and it is always raining…we have heavy showers and torrential downpours almost every day and night…. The water is now at the top of the levee.”

Since then, the Mississippi River at Greenville had risen higher than it ever had before. Now came this new rain, the heaviest yet.

Indeed, no one present at Allen’s party knew it, but the storm of Good Friday, 1927, was extraordinary for its combination of intensity and breadth. That day the great storm would pour from 6 to 15 inches of rain over several hundred thousand square miles, north into Missouri and Illinois, west into Texas, east almost to Alabama, south to the Gulf of Mexico. Greenville would receive 8.12 inches of rain. Little Rock, Arkansas, and Cairo, Illinois, would receive 10 inches. New Orleans would receive the greatest rainfall ever known there; in eighteen hours officially 14.96 inches fell, more in some parts. That amount, in less than a day, exceeded one-quarter the average precipitation New Orleans received in an entire year.

Senator Percy, do you think the levees will hold?

Allen addressed the question, reminding everyone that the levees were far stronger than they had ever been. They had held a record flood in 1922. They would hold this one. They would have the fight of their lives, but the levees, Allen assured everyone, would hold.

Percy suggested that they inspect the levees right now. Perhaps the storm would uncover a weakness they could address. Others nodded. Two dozen men, including Allen, put on their gun boots and raincoats, piled into their cars, and drove the few blocks to the center of downtown, where the levee rose up abruptly. A few decades earlier the levee had been blocks farther west, but one day the river had simply devoured it, taking much of the old downtown as well. Since then the city had covered the levee adjacent to downtown with concrete to prevent a further loss to the river and to serve as a wharf, and the men drove up the slope of the levee itself, parking on its crest, even with third-story windows in the office buildings, high above the city streets, high above millions of acres of flat, lush Delta land. A hundred yards upriver, where the concrete ended, a work gang of a hundred black men under one white foreman struggled in the driving rain to fill sandbags. For hundreds of miles on both sides of the river, other black work gangs were doing the same thing. Then Percy, Allen, and the others climbed out of their cars; leaning against the wet wind, their boots seeking a purchase on the soaked concrete, they faced the river.

It was like facing an angry dark ocean. The wind was fierce enough that that day it tore away roofs, smashed windows, and blew down the smokestack—130 feet high and 54 inches in diameter—at the giant A. G. Wineman & Sons lumber mill, destroyed half of the 110-foot-high smokestack of the Chicago Mill and Lumber Company, and drove great chocolate waves against the levee, where the surf broke, splashing waist-high against the men, knocking them off-balance before rolling down to the street. Out on the river, detritus swept past—whole trees, a roof, fence posts, upturned boats, the body of a mule. One man working on the levee recalled decades later, “I saw a whole tree just disappear, sucked under by the current, then saw it shoot up, it must have been a hundred yards away. Looked like a missile fired by a submarine.”

The river seemed the most powerful thing in the world. Down from the Rocky Mountains of Colorado this water had come, down from Alberta and Saskatchewan in Canada, down from the Allegheny Mountains in New York and Pennsylvania, down from the Great Smokies in Tennessee, down from the forests of Montana and the iron ranges of Minnesota and the plains of Illinois. From the breadth of the continent down had come all the water that fell upon the earth and was not evaporated into the air or absorbed by the soil, down as if poured through a funnel, down into this immense writhing snake of a river, this Mississippi.

Even before this storm, levees along every significant tributary to the Mississippi had been shouldered aside by the water. In the East, Pittsburgh had seen 8 feet of water in city streets; in the West, outside Oklahoma City, 14 Mexican workers had drowned. And the Mississippi was still swelling, stretching, threatening to burst open entirely the system designed to contain it.

At the peak of the great Mississippi River flood of 1993, the river in Iowa carried 435,000 cubic feet of water a second; at St. Louis, after the Missouri River added its waters, it carried 1 million cubic feet a second. It was enough water to devastate the Midwest and make headlines across the world.

In 1927, a week after and a few miles north of where Percy and the others stood upon the levee, the Mississippi River would be carrying in excess of three million cubic feet of water each second.

 

LEROY PERCY did not know the immensity of the flood bearing down upon him, but he knew that it was great. His family had fought the river for nearly a century, as they had fought everything that blocked their transforming the domain of the river into an empire, an empire that had allowed its rulers to go in a single generation from hunting panther in the cane jungle at the edge of their plantations to traveling to Europe for opera festivals. The Percys had fought Reconstruction, fought yellow fever, fought to build the levees, all to create that empire. Only five years earlier, to preserve it, LeRoy had fought the Ku Klux Klan as well. He had triumphed over all these enemies.

Now the river threatened those triumphs, threatened the society his family had created. Percy was determined that, even if the river burst the levees, that society would survive. He had power, and he would do whatever was required to preserve it.

Four hundred miles downriver from Greenville, the Mississippi flowed past New Orleans. There, a handful of men were Percy’s peers, hunting and investing and playing poker with him, and belonging to the same clubs. Some were men of the Old South, controlling hundreds of thousands of acres of timber or sugar cane or cotton. Some were men of the New South, financiers and entrepreneurs. Some, like Percy, bridged those worlds. For decades they had controlled New Orleans and the entire state of Louisiana.

The river threatened their society too. And like Percy, they would do whatever was required to preserve it.

Their struggle, like Percy’s, began as one of man against nature. It became one of man against man. For the flood brought with it also a human storm. Honor and money collided. White and black collided. Regional and national power structures collided. The collisions shook America.

On the levee in downtown Greenville, the men watched the river rage for a few more minutes. The rain stung. The river was, literally, awful. Yet they took a certain pride in its awfulness, in the greatness of the river. Confronting it made them larger. For a few more minutes, frozen by it, they stood there.

When they left, neither Senator Percy nor anyone else, not even Seguine Allen, the host, returned to the party. They would not go home for hours; some would not go home for days. They had work to do.








Part One

THE ENGINEERS









CHAPTER ONE



THE VALLEY of the Mississippi River stretches north into Canada and south to the Gulf of Mexico, east from New York and North Carolina and west to Idaho and New Mexico. It is a valley 20 percent larger than that of China’s Yellow River, double that of Africa’s Nile and India’s Ganges, fifteen times that of Europe’s Rhine. Within it lies 41 percent of the continental United States, including all or part of thirty-one states. No river in Europe, no river in the Orient, no river in the ancient civilized world compares with it. Only the Amazon and, barely, the Congo have a larger drainage basin. Measured from the head of its tributary the Missouri River, as logical a starting point as any, the Mississippi is the longest river in the world, and it pulses like the artery of the American heartland.

To control the Mississippi River—not simply to find a modus vivendi with it, but to control it, to dictate to it, to make it conform—is a mighty task. It requires more than confidence; it requires hubris. It was the perfect task for the nineteenth century. This was the century of iron and steel, certainty and progress, and the belief that physical laws as solid and rigid as iron and steel governed nature, possibly even man’s nature, and that man had only to discover these laws to truly rule the world. It was the century of Euclidean geometry, linear logic, magnificent accomplishments, and brilliant mechanics. It was the century of the engineer.

Two engineers in particular spent most of their lives and much of the nineteenth century attempting to control the Mississippi River.

Andrew Atkinson Humphreys labored for eleven years over a massive and revolutionary report about the river that, combined with bloody triumphs in the Civil War, earned him the position of chief of the U.S. Army Corps of Engineers and an international reputation. In Vienna, Paris, and Rome, royal scientific societies made him an honorary or corresponding member. In the United States he became an incorporator of the National Academy of Sciences, Harvard gave him an honorary doctorate, and the American Journal of Science and the Arts called his report “one of the most profoundly scientific publications ever published…a monument [to] unwearied industry and accuracy.”

James Buchanan Eads had a reputation even greater. In 1876, Scientific American spoke of his “commanding talents and remarkable sagacity,” termed him a “man of genius, of industry, and of incorruptible honor,” and called upon him to seek the presidency of the United States. In 1884, Britain’s Royal Society of the Arts awarded him the Albert Medal; others so honored had included Napoleon III, Louis Pasteur, Lord Kelvin, and Sir Henry Bessemer. In 1932 deans of American colleges of engineering named him one of the five greatest engineers of all time, ranking him with the likes of Leonardo da Vinci and Thomas Edison.

Humphreys and Eads were the two most powerful and influential engineers ever to work on the Mississippi River. Both intended to leave a mark on the river and on the land and people beside it. But each wanted to leave his mark, and only his. And they disagreed over nearly everything involving the Mississippi.

One had genius; the other had power. Eads’ pleasure was to make the river obey his will. Humphreys’ pleasure was to stop him, and implement his own plans for the river. Their fight turned bitter with hatred, and their disagreement split the Mississippi valley and put technical engineering arguments on front pages across the nation. The consequences of their fight are still felt on the Mississippi today.

 

LIFE DID NOT TREAT James Eads kindly starting out, but he was not one who accepted reverses. In the winter of 1833, thirteen years old, Eads arrived in St. Louis with his mother and two sisters. His father, a dreamer and a drifter, would appear later. As their steamboat approached the wharf, the boiler exploded, and the steamer sank. Terrified and freezing, coughing up water so muddy that one could taste its grit, the family was pulled from the river. It was Eads’ first intimate experience with the Mississippi River, and he would not forget it; years later, it was said, he chose the point where he reached shore that night to begin his great conquest of the river.

That first winter the family was destitute. To help support his family, James sold apples on the street and never again attended school. But he learned, with St. Louis itself his teacher.

The city represented a bizarre, uniquely American mix of raucous frontier and European sophistication, and it taught boldness, confidence, and breadth of vision. With the Mississippi River before it, with a thousand miles of empty green prairie and the Missouri River stretching west behind it, the city sat at the nexus of North and South, East and West. Its location had already attracted and helped make such legends as Mike Fink, king of the river in keelboat days; Kit Carson, the frontier scout; and John Jacob Astor, the Manhattan organizational mastermind whose vast western enterprises made him the richest man in America. On the street men spoke French, Polish, Italian, German; by 1860, 40,000 Germans would live there. Creoles recently returned from Paris wore French fashions, while white men and Indians recently returned from the Rockies wore buckskin. For always in St. Louis there was the West. While Washington Irving was impressed with the city’s gardens overflowing with trees and flowers, the sound of harpsichords muted by closed windows, its old French neighborhood, its coffeehouses and billiard halls, he and other eastern visitors were astounded by the casualness with which people traveled to the Rocky Mountains.

Eads, apprenticing in the streets, near the docks where goods were traded, amid the bustle of peddlers and wagons and spontaneous auctions, learned business first: salesmanship; the difference between honest dealing and sharp practice; and the fact that a piece of information could make a man a fortune, if a man had the sophistication to understand it and the guts to risk all for it. He watched fortunes made and lost, and saw that a man’s character could turn losing positions into winning ones, and the reverse.

He also learned from books. The owner of a mercantile house hired him to run errands, was impressed by his mind, and allowed him to use his library after work. Here Eads spent night after night. Mathematics and geometry interested him the most—the angles of things, the relationships of things. He experimented with equations, read every mathematical treatise he could find, exhausted the library, experimented in a workshop of his own. He made a six-foot-long working model of a steamboat complete with engines and boilers, a working model of a sawmill, a working model of a fire engine, a working electrotype machine.

He had the passion of the lonely, an intense focus on the few things he cared about. He taught himself chess, became one of the city’s best players, and engaged in simultaneous games allowing his opponents a board but playing himself without one. There was something lonely about chess as well, and brutal, and he gave no quarter. But with chess and machinery, it was as if when he beheld a thing he saw deep inside it, as if in his mind he took it apart and put it back together. He understood weaknesses, flaws, tensions, strengths. His understanding went beyond the merely mechanical to the internal logic of a thing, and even beyond that to fundamental principles that dictated a result.

By now Eads’ father, Thomas, had appeared in St. Louis. Thomas had spent his adult life moving, first down the Ohio River, now up the Mississippi, staying in one place long enough to try a trade—farmer, boardinghouse keeper, merchant—and fail. Then he had moved on, always westward, always closer to the frontier. Such was the pattern of his life. After three years in St. Louis he wanted to move on again. With his family he boarded one more steamboat, taking his wife and daughters along, and steamed farther into the wilderness, to try again.

James chose to remain in St. Louis, alone. Unlike his father, he dug in, rooted, persisted; he would center the rest of his life on St. Louis and the Mississippi River. He was determined, whatever the price, to succeed. The man who gave him his first adult job as “mud clerk,” the lowest officer on a steamboat, would remember Eads’ “towering ambition.”

He was sixteen years old.

 

HIS FIRST SUCCESS would have satisfied most men. In achieving it, he acquired an understanding of the Mississippi no man shared.

He began a salvage business. At the time, boiler explosions, snags, fire, giant whirlpools that could swallow a small steamboat, and even pirates made travel on the river so dangerous that a French visitor called a trip on the Mississippi “more dangerous than a passage across the ocean, not merely from the United States to Europe, but from Europe to China.” A shipper said, “The history of the world presents no example of an amount of destruction of loss of property and loss of life equal to that which yearly occurs on the western rivers.”

Salvage operations existed on some rivers and on the Great Lakes. None existed on the Mississippi because of unique difficulties: light does not penetrate the muddy Mississippi more than a few inches, so men had to operate blind, and the river made locating wrecks nearly impossible, both because currents could quickly move them far downstream and because the enormous sediment load the river carried could quickly bury a boat under tons of sand.

Eads believed he could solve the problems. He designed a new salvage vessel modeled after snag boats built by Captain Henry Shreve. Shreve, a giant on the river, had created the steamboat age by designing a boat with engine and boilers above deck, thus creating shallow-draft vessels—small steamboats might draw as little as one foot of water—that could navigate both the Mississippi and its far shallower tributaries. In another engineering feat Shreve even altered the channel of the Mississippi itself—and opened a controversy that lasted a century—by creating a “cutoff,” carving a straight channel through an S curve in the river, shortening and straightening it and accelerating the movement of water. The snag boats he built had derricks capable of lifting great trees out of the water, and he used them to clear the river and tear up a great 40-mile-long raft of timber that clogged the Red River.

Like Shreve’s snag boats, Eads’ salvage craft would use twin hulls connected by a flat platform, and a derrick. But the derrick was farther back from the bow and the hulls farther apart to allow Eads’ boat to straddle a sunken cargo and, with improved leverage, to lift it. To allow men to spend long periods on the river bottom searching for hulls, Eads also designed a diving bell and, although men already worked underwater using various kinds of snorkel-like apparatuses, he is generally credited as its inventor.

Barely twenty-two years old, without introduction of any kind but with drawings in hand, Eads walked into the St. Louis offices of boatbuilders Calvin Case and William Nelson and showed them his designs. Short, thin, intense, Eads impressed with his precision, which extended to meticulous dress. “From young manhood,” wrote an admirer, “he had felt that it was due to one’s self and one’s friends to look one’s best; and he had also realized the practical value of good appearance.”

Then he asked them to build a ship and several diving bells for him—for free. In payment he offered to make them partners in the salvage business he intended to start. His enthusiasm, energy, and compelling logic made success seem inevitable. Andrew Carnegie himself would later marvel at “the personal magnetism of the man…. It is impossible for most men not to be won over to his views, for a time at least.” Case and Nelson agreed to his proposal.

Before the vessel was finished, Eads was offered a contract to salvage several hundred tons of lead. He took it, and soon demonstrated his willingness to commit his entire soul to, even risk his life for, his own idea.

With his boat not ready, he jury-rigged a crane on another and hired a professional diver with experience on the Great Lakes who brought his own equipment. But when the diver went down, the current brushed him aside. Repeated attempts proved useless. Eads went to a nearby town, bought a 40-gallon whiskey barrel, and converted it to his diving-bell design. The diver refused to enter the water in it. Eads put on the bell and descended to the bottom. The experience changed him, and through him man’s policy toward the Mississippi River, forever.

Without light, Eads could not see the river. He felt it. The bottom sucked at him while the current embraced him in darkness and silence. The current also buffeted, whipped, bullied, pulled. A diver had to lean against it, push against it. Unlike the wind, it never let up. He later wrote: “I had occasion to descend to the bottom in a current so swift as to require extraordinary means to sink the bell…. The sand was drifting like a dense snowstorm at the bottom…. At sixty-five feet below the surface I found the bed of the river, for at least three feet in depth, a moving mass and so unstable that, in endeavoring to find a footing on it beneath my bell, my feet penetrated through it until I could feel, although standing erect, the sand rushing past my hands, driven by a current apparently as rapid as that on the surface. I could discover the sand in motion at least two feet below the surface of the bottom, and moving with a velocity diminishing in proportion to its depth.”

Once on the bottom, he located the lead, tied a cable around one 70-pound pig at a time, and raised it. His business quickly boomed. Master of a vessel, he became known as “Captain Eads,” and soon operated a fleet of salvage boats. Always he was improving them. Several could empty a sunken steamboat of water with centrifugal pumps of his design, then raise the entire ship from the bottom. From the great sandbars that formed at the river’s mouth in the Gulf of Mexico north to Iowa, Eads personally salvaged wrecked ships and walked the bottom of the Mississippi River. He came to know the river and its currents in ways more intimate than any captain or any pilot or any engineer. The river had unveiled secrets to him alone. Already his vision had gone beyond mechanical devices. He was beginning to formulate theories about the river, and about the great forces within it.

In 1845, at the age of twenty-six, Eads married and left the river briefly. He sold his business to his partners and started the first glass factory west of the Mississippi. It failed quickly, the only real failure of his life. At the age of twenty-seven, owing $25,000, he borrowed $1,500 more, bought back a share of the salvage business, and returned to the water. He quickly recovered financially, telling his wife, Martha, that they need not join the gold rush to California since they had found gold on the river bottom.

He seemed to hate the separation from his wife. When away, he worked incessantly, even Christmas Day and in all weather. “It requires little short of a hurricane to keep me from working,” he wrote her. His wife sent poems back, calling to him. In “To an Absent Husband” she pleaded, “[C]ome to our cottage—my husband come home /…come to thy children,…thy wife.”

Yet he could not leave the water. His company owned twelve boats, and usually they worked different locations. He captained one boat and hired men to run the others. He could have hired another captain and spent far more time with his wife. Instead, he continued to work the river and dive himself. His passion seemed divided now, between his family and the Mississippi.

He remained away for weeks, even months, at a time. His only son died; still he stayed out on the river. His wife fell ill, and he wrote her: “I do hope and pray my beloved wife that I will never again so long as life lasts, leave you even for a day when you are as ill as when I left you. It is almost totally inexcusable.” But he did stay away. Finally, they went on vacation to Vermont. Returning home aboard a steamboat in 1852, Martha died of cholera. Eads was thirty-two years old. He left his two baby daughters with his sister-in-law and went back on the river.

More than ever he poured himself into his work. Despite the dozen ships and several hundred men under him, he continued to dive himself. He did so with a new fury, going, an assistant worried, into “dangerous and exposed places where the men refused to go.” While his fortune grew on land, he walked the river bottom, alone in the silent and turbulent darkness. And then in 1853, a year after his wife died, saying he was ill, he gave up diving forever and entered the surface world.

 

IN ST. LOUIS, Eads made his presence felt. His salvage operation had already made him known throughout the Mississippi valley, but now he reached even wider. In 1856, when the federal government stopped removing snags from the Mississippi, he bought the government snag boats for $185,000 and proposed to do the same job. Lobbying efforts in Washington the following year failed to get a government contract—Mississippi Senator Jefferson Davis opposed giving one to a man “whose previous pursuits gave no assurance of ability to solve a problem in civil engineering.” So Eads formed a syndicate of fifty insurance companies stretching from New York to New Orleans to finance his operation privately. Also in 1856 his mother’s first cousin James Buchanan, for whom Eads was named, was elected president of the United States.

One year later, at the age of thirty-seven, Eads retired with a fortune exceeding $500,000 in cash, again blaming ill health. But he remained active. He was now a man of substance, owner of a mansion with parklike grounds on Compton Hill. His friends included congressmen, senators, publishers, big businessmen. Demonstrating what seemed more a sense of responsibility than love, he married his widowed cousin, who had four children; they had no children together, and he spent little time with her. He became a founding director of the St. Louis Philharmonic Society. He was active in the St. Louis Merchants Exchange (the city’s chamber of commerce). He became involved in railroads, director of a major bank. He had come very far indeed from the boy who sold apples on the street.

In 1860, James Buchanan Eads was forty years old, his face framed by whiskers that met under his chin, and bald. He was sensitive about his baldness and rarely appeared in public without a skullcap. Though he looked frail, his years working the river had given him, one observer noted in surprise, “iron muscles.” Everything about him, from his clothes to his desk, was disciplined, clean, and orderly to the point of obsessiveness. “Really he seems to have been a point too precise,” his grandson said. “He was just the opposite to those geniuses whose great brain shows itself by a sloppy exterior. Eads was never sloppy, even at home.” In a photograph from the period he appears wise, possessing a kind of inner peace, yet he also seems intense, ascetic, with a disciplined and driven air.

He was also hard, his hardness creating turbulence around him. Others would call him unreasonable and rigid. He conceded nothing and pursued everything with ferocity. Even when playing chess with his grandson, he yielded nothing, and advised, “Never let even a pawn be taken.” In later photographs he usually appeared tight-lipped; one man described his mouth as “shut[ting] so emphatically that it made plain his intention to do, in spite of all, what he believed could and should be done. [His mouth] admitted no trifling. When it spoke seriously it spoke finally.”

And he was still willing to risk everything on himself. With a cheerfulness that understated the price he was willing to pay, he wrote, “Fortune favors the brave. ‘Drive on’ is my motto.”

He had created, in his own person, a great and powerful machine capable of extraordinary accomplishment. Emerson Gould, a steamboatman and investor who knew Eads for sixty years, later wrote: “Whatever credit is due him as an engineer, or for his mechanical and inventive genius, all sink into insignificance when compared to his ability as a financier. Upon that all his success depended…. His ability to avail himself of the skill, of the experience and the brains of all with whom he came in contact, was phenomenal and enabled him to succeed in any mechanical proposition suggested…. To plan and execute, no man was his equal.”

The machinery of Eads’ person was lying dormant, unused, restless. The Civil War was about to change that.

 

AS SOME IN MISSOURI talked of secession, Eads and a handful of powerful men including Edward Bates, Francis Preston Blair, Benjamin Gratz Brown, and James Rollins met regularly in each other’s homes to plot stratagems to keep Missouri in the Union, and strategy in case of war. Bates would become Lincoln’s attorney general; Blair, whose father edited the Washington Globe (his home, Blair House, lies across the street from the White House and is now used to house visiting heads of state), Brown, and Rollins would become U.S. senators. Eads argued for building ironclad steamboats, seizing the Mississippi River, and dividing the South. The others listened.

In April 1861, immediately after the firing on Fort Sumter, Bates, already in Lincoln’s cabinet, sent Eads a note marked “confidential…. Be not surprised if you are called here suddenly by telegram. If called, come instantly.” A few days later Eads was in Washington, presenting detailed plans for ironclads to Lincoln and the cabinet. Both the War Department and the Navy listened attentively. When the Army requested bids to build seven ironclad gunboats, Eads made the low bid and promised to deliver the boats in sixty-five days. He won the contract.

Eads had never built a gunboat or worked with metal and needed thirty-five boilers, twenty-one steam engines, hundreds of tons of metal, and thousands of board-feet of lumber. He had no shipyard, no machine shop, no foundry, no factory, and lacked the capital to begin, but within two weeks he had 4,000 men in St. Louis working seven days a week, with more thousands working in machine shops as far away as Cincinnati. When the government failed to pay him as required by the contract, Eads used personal funds and money raised from friends to pay subcontractors.

Although he could not deliver the seven gunboats in sixty-five days, he did deliver eight in one hundred days. The eighth one was the queen of his salvage fleet converted into a monster ship of war, 200 feet long with a 75-foot beam—wider than any oceangoing vessel. When it and the other ships arrived late in 1861 in Cairo, Illinois, for final outfitting, Commodore Andrew Foote reported to the quartermaster general that it “is greatly superior to any gunboat I have ever seen. Every officer here pronounces her the best gunboat in the Union.”

Eads arrived in Cairo himself with his warships and gave Ulysses S. Grant, a brigadier general waiting to push south, and his officers a tour of the ironclads. Grant had no intellectual curiosity and seemed sometimes dull and torpid, but he got along well with Eads and shared one trait with him. When he moved toward his purpose, his energy rumbled with volcanic and frightening force, powerful enough to move not only men but events. The ships seemed like Grant somehow: lumbering, squat, ugly, angry-looking, and sinister, and if slow and difficult to maneuver upstream, they also moved with inexorable power. Troops called them “turtles.” And Grant was grateful that Eads, who still owned the boats—the Army had not paid for them—allowed them into combat. They performed magnificently. In February 1862, with minimal involvement of Grant’s infantry, the gunboats bombarded Fort Henry on the Tennessee River and Fort Donelson on the Cumberland River. The forts surrendered, marking the first major Union victories of the war and significantly enhancing Grant’s reputation.

Eads’ reputation grew as well. During the war he built twenty-five ships, and Admiral David Farragut, before the battle of Mobile Bay, pleaded with Navy Secretary Gideon Welles, “Only give me the ironclads built by Mr. Eads, and we will see how far Providence is with us.” Eads also designed a rotating, steam-driven gun turret that became an engineering classic and precursor to modern battleship guns. The Navy quickly chose it over the turret designed by John Ericsson for his better-known but inferior ironclad, the Monitor, and also asked Eads to go to Europe to study navy yards there. He was received everywhere, including by Bismarck in Prussia, and possibly had access to the secretive Krupp works, where experiments with steel weapons and new steel-making processes were being conducted. American ordnance experts with whom he worked definitely had that access.

As the war ended, James Eads was among the most prominent and powerful men in the entire Mississippi valley. Eight hundred guests attended the wedding in 1867 of his daughter to the son of a former mayor; police were needed to hold back throngs of the uninvited curious. He put together a syndicate to buy the National Bank of Missouri, the largest bank in the West, served as president of the Mound City Life Insurance Company, controlled a railroad that was reaching west to Kansas City and north into Iowa’s grainfields, and cofounded a company to bridge the Missouri River. In 1871 the book Great Fortunes and How They Were Made devoted an entire chapter to Eads in a section titled “Capitalists”; other chapters in the section considered the likes of Cornelius Vanderbilt, John Jacob Astor, and Daniel Drew.

The war proved Eads brilliant and formidable. But the war had also created opportunity for another man, a man with whom Eads would fight a personal war for control of the Mississippi River.







CHAPTER TWO



ANDREW ATKINSON Humphreys was born in 1810, the only child of a Philadelphia family of means and position. From boyhood he assumed that attention and prominence were his right. Often a disciplinary problem, he refused to return to one schoolmaster “who used the rod unmercifully,” so his parents changed his school, then changed it again, and again. When his father was away in Europe, his mother was unable to handle him and he “ran wild.” At sixteen years of age, the age at which Eads went his own way in St. Louis, Humphreys entered West Point. If taming him seemed an odd usage of the U.S. Military Academy, made possible only by his family’s connections, nonetheless he thrived.

The Army Corps of Engineers then ran West Point, and Humphreys enjoyed the intellectual challenges of engineering. In fact, he loved challenges and combat of all kinds, embraced contests, competed with vigor. Unlike Eads, whose inner convictions allowed him to stand alone against the world, Humphreys saw himself largely in the mirror of others’ eyes. He wanted to achieve singularity, to stand out, and, even more, to be recognized for these things; he was driven by his desire for glory, and glory is a reflection of the world’s view. His only problem at West Point was discipline, and demerits for infractions lowered his class rank, but he graduated thirteenth in a class of thirty-three.

Life after West Point was a disappointment. Not yet twenty-one years old upon graduation, he craved action. He found none in Army routine. Assigned to desolate Provincetown, Massachusetts, surrounded by giant sand dunes and facing the gray and wintry Atlantic, he found neither his intellect nor his courage engaged. He sought refuge by exploring scientific questions on his own, dismissing his routine duties as “a source of great discontent to me. I am constantly yearning to return to those contemplations which I hope will lead to some substantial good…. I had reached that point where everything was unsettled. I felt like one who from the ground has caught a glimpse of a beautiful sky and had felt a soft kissing wind…. My duty is constantly calling me away to pursuits which I feel are not of that importance…. It makes me look upon my labor as a dull, uninteresting task and I go about it with disgust.”

His frustrations would only increase. Sent to fight Seminole Indians in Florida in 1836, he became so ill that he had to resign from the Army. It was not a disgrace, but it rankled. He worked as an engineer, a field exploding with opportunity, but in 1839 he sought and received appointment as a first lieutenant in the Corps of Topographical Engineers, a then-separate military unit. It brought him new frustration. In his mid-thirties, an age at which most men who will achieve significant things have begun to emerge—by then Eads was both wealthy and known the length of the Mississippi River—Humphreys had done nothing.

The less he accomplished, the more the measures of rank and title mattered. Assigned to Washington, he devoted himself to personal advancement by cultivating politicians and maneuvering within the Army. First he blocked a rival from receiving a plum appointment by having him accused of conduct unbecoming an officer. Then Humphreys usurped the functions of his own superior, the prominent explorer J. W. Abert, who protested bitterly to the secretary of war that Humphreys’ action constituted a “serious irregularity…seriously injurious to the discipline and subordination of the Corps.” But Humphreys’ high-placed friends protected him from retribution. Senator John Crittenden of Kentucky may well have had Humphreys in mind when he castigated Washington-based Army engineers as “capitoline guards, half officer, half civilian, ‘sprinkled with the dandy,’ who were dancing attendance at the skirts of Congressmen,…never seen in the hour of danger, and found only where favors were to be had.”

Yet Humphreys truly had abilities and wanted to demonstrate them. In 1845 he maneuvered for detached duty as an aide to Professor A. D. Bache, an internationally renowned scientist who headed the U.S. Coastal Survey. Later he recalled: “I went to science because the ordinary military routine nearly killed me; I was so restless and impatient under it, that any pursuit that required thinking would have been an acceptable change.”

The Coastal Survey did far more than simply map the coastline. It and similar offices drew blueprints for the country’s development, especially for the construction of infrastructure—harbors, roads, canals, railroads, bridges. Finally, Humphreys had a position he could embrace with enthusiasm. For six years he did more than well, making in Bache a great and important friend.

But despite all his good work on the Coastal Survey, the world was threatening to pass him by. Even within the Army, Humphreys was being passed by. He had twice had the opportunity to fight a war, against the Seminoles and in Mexico, and while his fellow officers had tested their courage and tasted blood, he had, on the first occasion, returned home ill and, on the second, remained in Washington with Bache.

At forty he had brown hair that could appear golden in a certain light, and steadfast steely blue eyes. In photographs, his shoulders are broad, his mustache bristling, his hands large and thick-fingered. Nothing about him appears relaxed. He always seemed on the edge, always ready to explode. Charles A. Dana, later assistant secretary of war, described him as “very pleasant to deal with, unless you were fighting against him, and then he was not so pleasant.” Dana also called him “intolerant” and capable “of the most distinguished and brilliant profanity” in the Army.

Then, in 1850, Humphreys saw his main chance.

 

FOR DECADES the increasingly populated states of the Mississippi valley had been demanding that the national government address navigation and flood problems on the Mississippi River. Conventions in Cincinnati in 1842, in Memphis in 1844, in Chicago in 1847 (where 16,000 delegates overwhelmed a city of 10,000) had pressured Washington to act. At last, to keep the West, the upper Mississippi valley, from forging a political alliance with the South and spurred on by a flood in 1849 that inundated much of the lower Mississippi valley—including New Orleans itself—eastern politicians acceded to the demands, and Congress ceded millions of acres of federally owned “swamp and overflowed lands” to the states.* The states were to sell this land and spend the proceeds on flood control. And floods were not the only river problem. At the mouth of the Mississippi enormous sandbars often blocked access to the Gulf of Mexico. Sometimes fifty ships waited there for the sandbars to dissipate enough to allow passage into or out of the river; the largest ships sometimes waited as long as three months. The sandbars were choking the trade of the entire valley. Solutions were not obvious. Controversy existed over every aspect of river engineering, including both how best to control floods and open the river’s mouth.

So on September 30, 1850, Congress authorized a survey of the lower Mississippi, from Cairo, Illinois, to the Gulf of Mexico. The aim was to discover the laws governing the Mississippi River and to determine how to tame it.

The survey would be a monumental work, by far the most important of its kind ever conducted anywhere in the world, and it would break new ground in science. If successful, it would also frame the development of virtually the entire Mississippi valley, from Bismarck, North Dakota, to Pittsburgh, Pennsylvania, as well as the lush alluvial lands, the most fertile lands in the world, from Cairo to the Gulf.

Humphreys desperately wanted to perform the Mississippi survey. With considerable understatement he wrote when officially requesting the assignment, “It is a work which I should desire, as it is one of much difficulty and of great importance.” Unofficially, he beseeched the congressmen he had earlier cultivated, used old family political connections, employed every professional allegiance. Bache personally lobbied the cabinet for him and wrote Secretary of War Charles Conrad: “To sound knowledge [Humphreys] joins a practical turn…. He is cautious in obtaining data, energetic in using them when obtained, is not likely on the one hand to run into unnecessary refinement or on the other to mistake rough guesses for accurate conclusions.” Conrad recalled Humphreys from detached duty and appointed him to the job.

Ecstatic, home now in the Army, Humphreys had found “the work of my life.”

 

BUT HUMPHREYS was about to become a pawn in a war between military and civilian engineers that would continue for a century. This conflict threatened both Humphreys personally and the Army Corps of Engineers itself, and it reflected the growing importance of a profession—the first of the technocratic disciplines—that would largely define the nineteenth and early twentieth centuries.

Until the 1830s, West Point dominated American engineering. West Point offered the only academic training in the field in America, and Army engineers were a true elite. Only the top two cadets of each West Point class were allowed to enter the Corps of Engineers, while only the top eight cadets in each class could enter the separate Corps of Topographical Engineers. (Humphreys had fallen short of this mark but, after establishing himself as a civilian engineer, the corps commander personally selected him.)

But these few could hardly supply the nation’s needs. Engineers who left the Army were besieged by job offers, and a civilian profession was developing through apprentice programs, especially on the Erie Canal. In 1835, Rensselaer Polytechnic Institute first granted a degree in engineering. By 1850 so did Michigan, Harvard, Yale, Union, and Dartmouth. Meanwhile, technical knowledge was advancing at an exponential rate, and civilian engineers began denigrating their military counterparts for their rigid and dated training.

Of all the civilian engineers in America, the most renowned was Charles Ellet, Jr. Ellet was exactly Humphreys’ age but entirely unlike him. Charming, athletic, brilliant, handsome, and arrogant, he would risk his own life simply to steal a scene. Ellet had, as a future time would say, charisma.

At seventeen, already an assistant canal engineer, Ellet had complained there were “not above 3 Engineers who can be called men of science in the United States.” So he taught himself French, saved his money, solicited the help of Lafayette and the American ambassador to France, and, while Humphreys attended West Point, was admitted to the best engineering school in the world, the École des Ponts et Chaussées in France. He returned in 1829 the only engineer in the United States with a European education, and promptly proposed bridges across the Potomac and across the Mississippi at St. Louis. Neither project went beyond talk, but he did bridge the Schuylkill River at Philadelphia, and followed that with a 1,010-foot-long suspension bridge, then the longest in the world, across the Ohio at Wheeling, West Virginia. (It would later collapse.) While this bridge was under construction, Ellet became the first to cross the gorge at Niagara Falls. Initially, he strung a wire cable, hung a basket from it, got in, and pulled himself across, remarking, “The wind was high and the weather cold, but yet the trip was a very interesting one to me—perched up as I was two hundred and forty feet above the Rapids.” Then he built a catwalk of planks without guardrails, and was the first to cross it too, driving a horse and carriage, standing up like a charioteer, speeding and swaying, and transforming himself into a legend.

In 1850 he had just finished both the Wheeling bridge and a survey of the Ohio River. He had developed theories about the Ohio he believed applicable to the Mississippi as well, and now sought the assignment already given to Humphreys.

The entire civilian engineering profession and its supporters in Congress demanded that the government give Ellet the job. The War Department and its allies lobbied bitterly and intensely to allow Humphreys to proceed. In the end, President Millard Fillmore directed that the $50,000 appropriation for the survey be divided between the two men. Each was to operate independently and produce a separate report.

Humphreys, representing not only himself but the entire Army, was in a competition. He was determined to win it.

 

“AT THE MOUTH of the Missouri, the Mississippi river first assumes its characteristic appearance of a turbid and boiling torrent, immense in volume and force…[which] impart to it something of sublimity,” wrote Humphreys, describing the survey’s goals, “yet the Mississippi is really governed by laws, the development of which was the first object of these investigations.”

The force did seem sublime in its immensity. Mass and velocity determine the force of any moving object. Volume determines a river’s mass. Slope, chiefly, determines its velocity. The steeper the slope to the sea, the steeper the fall and, hence, the greater the speed, or the velocity, of the current. The Corps of Engineers defines the starting point of the lower Mississippi River as the confluence of the Mississippi and the Ohio at Cairo, Illinois, 290 feet above sea level. The river in its natural state flowed 1,100 miles from there to the Gulf (its many curves lengthen the straight-line distance of 600 miles), giving it an average slope equal to 290 feet, the height, divided by 1,100 miles, the distance, or slightly over 3 inches to the mile. In long stretches the slope drops below 2 inches a mile. The Mississippi, and even more so the lower Mississippi, runs through some of the flattest land in the world. This gentle slope that moves the tremendous volume of water in the Mississippi to the sea suggests that the river moves sleepily through the belly of America. The suggestion is false.

The river’s characteristics represent an extraordinarily dynamic combination of turbulent effects, and river hydraulics quickly go beyond the merely complex. Indeed, studies of flowing water in the 1970s helped launch the new science of chaos, and James Gleick in his book on the subject quotes physicist Werner Heisenberg, who stated that on his deathbed he would like to ask God two questions: why relativity? and, why turbulence? Heisenberg suggested, “I really think God may have an answer to the first question.”

Anything from a temperature change to the wind to the roughness of the bottom radically alters a river’s internal dynamics. Surface velocities, bottom velocities, midstream and mid-depth velocities—all are affected by friction or the lack of friction with the air, the riverbank, the riverbed.

But the complexity of the Mississippi exceeds that of nearly all other rivers. Not only is it acted upon; it acts. It generates its own internal forces through its size, its sediment load, its depth, variations in its bottom, its ability to cave in the riverbank and slide sideways for miles, and even tidal influences, which affect it as far north as Baton Rouge. Engineering theories and techniques that apply to other rivers, even such major rivers as the Po, the Rhine, the Missouri, and even the upper Mississippi, simply do not work on the lower Mississippi, which normally runs far deeper and carries far more water. (In 1993, for example, the floodwaters that overflowed, with devastating result, the Missouri and upper Mississippi put no strain on the levees along the lower Mississippi.)

The Mississippi never lies at rest. It roils. It follows no set course. Its waters and currents are not uniform. Rather, it moves south in layers and whorls, like an uncoiling rope made up of a multitude of discrete fibers, each one following an independent and unpredictable path, each one separately and together capable of snapping like a whip. It never has one current, one velocity. Even when the river is not in flood, one can sometimes see the surface in one spot one to two feet higher than the surface close by, while the water swirls about, as if trying to devour itself. Eddies of gigantic dimensions can develop, sometimes accompanied by great spiraling holes in the water. Humphreys observed an eddy “running upstream at seven miles an hour and extending half across the river, whirling and foaming like a whirlpool.”

The river’s sinuosity itself generates enormous force. The Mississippi snakes seaward in a continual series of S curves that sometimes approach 180 degrees. The collision of river and earth at these bends creates tremendous turbulence: currents can drive straight down to the bottom of the river, sucking at whatever lies on the surface, scouring out holes often several hundred feet deep. Thus the Mississippi is a series of deep pools and shallow “crossings,” and the movement of water from depth to shallows adds still further force and complexity.

High water—a flood—makes river dynamics more volatile and enigmatic. In some parts of the river high water raises the surface seventy feet above low water. By raising the surface in relation to sea level, high water can thus increase the slope of the river by 25 percent or more. And velocity depends upon the slope. The river’s main current can reach nine miles an hour, while some currents can move much faster. During floods, measurable effects of an approaching flood crest can roar downriver at almost eighteen miles an hour.

And, for the last 450 miles of the Mississippi’s flow, the riverbed lies below sea level—15 feet below sea level at Vicksburg, well over 170 feet below sea level at New Orleans. For this 450 miles the water on the bottom has no reason to flow at all. But the water above it does. This creates a tumbling effect as water spills over itself, like an enormous ever-breaking internal wave. This tumbling effect can attack a riverbank—or a levee—like a buzz saw.

But the final complexity of the lower Mississippi is its sediment load, and understanding it was the key to understanding how to control the river.

Every day the river deposits between several hundred thousand and several million tons of earth in the Gulf of Mexico. At least some geologists put this figure even higher historically, at an average of more than 2 million tons a day.

By geological standards the lower Mississippi is a young, even infant stream, and runs through what is known as the Mississippi Embayment, a declivity covering approximately 35,000 square miles that begins 30 miles north of Cairo to Cape Girardeau, Missouri—geologically the true head of the Mississippi Delta—and extends to the Gulf of Mexico. At one time the Gulf itself reached to Cape Girardeau, then sea level fell.

Over thousands of years the river and its tributaries have poured 1,280 cubic miles of sediment—the equivalent of 1,280 separate mountains of earth, each one a mile high, a mile wide, and a mile long—into this declivity. Aided by the falling sea level, this sediment filled in the embayment and made land. Throughout the Mississippi’s alluvial valley, this sedimentary deposit has an average thickness of 132 feet; in some areas the deposits reach down 350 feet. Its weight is great enough that some geologists believe its downward pressure pushed up surrounding land, creating hills.

There were two basic, and to some extent contradictory, approaches that engineers historically embraced to protect this valley from floods: levees or outlets. Levees confined the Mississippi; outlets released it. Levees represented man’s power over nature; outlets represented man’s accommodation to nature. Which approach was the right one depended largely upon the answer to the question of what caused the river to carry more sediment, and what caused it to deposit sediment it already carried.

 

A LEVEE IS NOTHING MORE than earth mounded into a hill to contain water. Babylonians leveed the Euphrates. Rome leveed the Tiber and Po. By 1700 the Danube, the Rhône, the Rhine, the Volga, and other European rivers had levees, while Holland made the most extensive use of them (a levee and a dike are the same thing).

The Mississippi creates natural levees. When the river overflows, it deposits the heaviest sediment first, thus building up the land closest to the river. Generally, these natural levees extend for half a mile to a mile from the riverbank. “Bottomlands” farther away are lower and often marsh and swamp. New Orleans was founded on a natural levee, and its French Quarter is the highest ground in the region. By 1726, artificial levees with a height ranging from four to six feet also protected the city.

But levee building never stopped; levees were extended above and below New Orleans, then to the opposite bank. Those levees increased the pressure on old ones. The reason is simple: when the river was leveed on only one bank, in flood it simply overflowed the opposite bank. But with both banks leveed, the river could not spread out. Therefore, it rose up. Thus the levees, by holding the water in, forced the river higher. In turn, men tried to contain the flood height by building levees still higher. By 1812, levees in Louisiana began just below New Orleans and extended 155 miles north on the east bank of the river and 180 miles on the west bank. By 1858, levees on the two sides of the river totaled well over 1,000 miles.

In some stretches the levee rose to a height of 38 feet. These heights changed the equations of force along the river. Without levees, even a great flood—a great “high water”—meant only a gradual and gentle rising and spreading of water. But if a levee towering as high as a four-story building gave way, the river could explode upon the land with the power and suddenness of a dam bursting.

From the first, some critics argued that building the levees higher simply increased the dangers should a crevasse, or levee break, occur, and insisted that a means to lower flood heights be used in conjunction with levees. There were three main ways to lower the flood level. One was to build reservoirs on tributaries to withhold water from the Mississippi during floods. A second was to cut a line through the sharp S curves of the river; these cutoffs would move the water in a shorter and straighter line, increase its slope, and hence its speed (a book arguing for cutoffs would later be titled Speeding Floods to the Sea). A third way was to let water escape from the river through outlets. All three proposals had detractors, but outlets had the most—because it also had the most advocates.

As early as 1816, proposals were made to create artificial outlets, also called spillways or waste weirs, on the east bank of the Mississippi near New Orleans. One proposal called for a spillway above the city to drain Mississippi floodwater into Lake Pontchartrain, while another called for one below the city to drain into Lake Borgne. Both “lakes” are really more akin to saltwater bays and empty into the sea, and at the proposed sites the river flowed within five miles of them.

Simple logic drove the argument for outlets. Removing water from the river would lower flood levels, proponents of the scheme insisted, just as removing the plug in a bathtub lowered the water level there.

Critics of outlets who instead insisted upon levees, and levees only—it soon became known as the “levees-only” position—generally subscribed to an engineering theory developed from observations of the Po made by the seventeenth-century Italian engineer Guglielmini. Guglielmini argued that alluvial rivers, like the Mississippi, always carried the maximum amount of sediment possible, and that the faster the current, the more sediment the river had to carry. His hypothesis further argued that increasing the volume of water in the river also increased the velocity of the current, thus compelling the river to pick up more sediment. The main source for this sediment had to be the riverbed, so confining the river and increasing the current forced a scouring and deepening of the bottom. In effect, adherents of this theory argued, levees would transform the river into a machine that dredges its own bottom, thus allowing it to carry more water without overflowing.

Levees-only advocates argued that outlets, by allowing water to escape from the river, were counterproductive since they removed volume from the river, lowered the slope, and caused the current velocity to slow. This not only prevented the current from scouring out the bottom, but actually caused the deposit of sediment—thus raising the bottom and in turn the flood height. According to the levees-only theory, using outlets was like taking water out of a bathtub, then dumping so much gravel into it that the tub ended up holding less water. The levees-only hypothesis argued that outlets, rather than lowering the flood height, would actually raise it.

In an 1850 report to the Louisiana legislature, a professor of engineering endorsed the hypothesis: “Concentration of force increases the abrasive power…. Levees confine and concentrate the waters, concentrate and increase the force, therefore increase the abrasion, therefore the capacity of the channel…. Outlets diffuse the waters, reduce the abrasive force, and therefore reduce the capacity of the channel.”

Strict adherents of Guglielmini’s theory even called for closing natural outlets to force even more water into the main channel of the Mississippi, claiming the increase in volume would also increase its scouring effect.

In fact there was no doubt that levees did increase current velocity, which in turn did increase the scouring out of the channel. But the question was, how much? Floods might carry twenty times the low-water volume of the river. Could levees increase scour enough to accommodate that much water?

As Humphreys observed soon after arriving in New Orleans: “The public mind here is bewildered by the contradictory opinions given by the Engineers in the state as to what ought and ought not to be done. One says cut-offs is the only means of protecting the country. Another says cut-offs will ruin the country, make levees only…. A third says make outlets. Each one quotes opinions of foreign engineers and partial facts and pretended facts respecting the Mississippi to support his views. No wonder the legislature does nothing.” Ellet and Humphreys—rather, Ellet or Humphreys, whoever won their contest—would decide the issue.

 

AT THE TIME, few would have bet against Charles Ellet in any competition. But the survey was not the work of his life, nor did he intend to spend long at it. He had already developed his ideas studying the Ohio, and, even with his wife and children beside him, he disliked New Orleans. In March 1851, not long before he returned north to write his report, he told his mother: “We have been to see Jenny Lind [who was managed by P. T. Barnum] and I must admit we paid a full price for that music…. I have pretty near come to the conclusion that instead of controlling these floods I would do service to the work to sweep away…New Orleans with all its boardinghouses, grog shops, and music to boot.”

Humphreys had arrived in Louisiana at the same time as Ellet. He came alone, without his family. He never saw Jenny Lind. He worked. While Ellet was preparing to leave, Humphreys was writing a colleague: “I cannot understand how any man can be willing to assume charge of a work without making it his business to know everything about it from A to Izzard…. Having got to work I am ready to go into it up to the armpits.”

The next few months would be the truest of Humphreys’ life. He proceeded deliberately, exploring every issue in exquisite detail, compiling mountains of data, rejecting anything that threatened the integrity of his findings. He protected the survey’s integrity at all times, for example resisting pressure to hire one assistant who was “a most active partisan of levees only, to the exclusion of outlets, and his mind is biased. He could not perceive the force of any factor or argument on the other side.”

For the moment, Humphreys believed truth would make his reputation. He asked himself such questions as “What is the reason that the Po—and the Mississippi—do not carry gravel to their mouths when their velocities in floods are more than sufficient, according to the books? Answer? Make a profile of the bottom and see.” He literally chewed on the problem, tasting mud dredged from the bottom, 150 feet deep, as if it had some mystery to impart, noting, “The clay itself has a somewhat gritty feel between the teeth and a peculiar taste.”

He also chose two outstanding deputies: Caleb Forshey and Lieutenant G. K. Warren. Forshey was a professor of mathematics and engineering and a leading expert on the river; Warren, later a prominent explorer, had just graduated from West Point and had declined an offer of a mathematics professorship there to work on the survey. Humphreys gave each of them detailed instructions; the three each took charge of a work party and proceeded independently, hundreds of miles apart, recording rigorous measurements and observations.

It was hard work, physical work, being constantly out on the river. Humphreys was precise, dressed always in full uniform. On the water there was no relief from the sun. Spring was hot. Summer was hotter. The heat drove him nearly mad. But the work exhilarated! How it must have felt to stand on the bank of the Mississippi in the middle of the nineteenth century, to push one’s way through a wild and thick jungle of cane, vines, and willow, to hear the animal sounds mixed with the rush of water, to see water a mile wide, boiling, dark, and angry, two hundred and more feet deep, to watch it thunder and roll south at a speed so great a boat with six men at oars could not move upstream. How godlike it must have felt to a man who intended to find a way to command it.

Humphreys carefully tested generally accepted theories and found them all wanting. The levees-only theory seemed particularly flawed, and these flaws suggested that outlets would best control floods. He discovered that, for example, contrary to the predictions of Guglielmini and the levees-only theory, the Mississippi did not always carry its maximum sediment load, and water moving at a higher velocity did not necessarily carry more sediment, per unit of volume, than water moving at a slower velocity. He reported, “The opinions of Frisi, Gennete, Guglielmini, and various others adverse to outlets with the facts respecting the Rhine and the Italian rivers, the Po, the Rhône, etc. cited by them…do not apply to the condition of things here.”

Increasingly confident that his investigations might leave a great mark on science, he wrote in March 1851, “Facts of great interest are developing constantly—new facts too that bear upon hydraulic questions of the first importance.” In April he added, “Never was there a finer field for a man!” In May he remained excited: “You see how I shall have to upset pretended facts.”

But he was also becoming erratic. He worked intensively, then more than intensively. The work obsessed him, unbalanced him, pushed him to the margin. He stopped writing his wife because it distracted him. He tried to buy a steamboat for the sole purpose of conducting a few soundings. He tongue-lashed his assistants for speaking with outsiders, even though they had simply been trying to glean information about Ellet. He himself talked to reporters. He basked in their attention, basked in their portrayal of him as a major figure so much that his superiors reprimanded him for talking so much to the press.

The reprimand was a sudden and disconcerting blow. Then came a far heavier one. Deep into summer, rumors filtered into Louisiana that Ellet had nearly finished his report. Soon after, Humphreys collapsed and returned to Philadelphia for an extended recuperation.

It seems to have been a nervous breakdown. The attending physician diagnosed “a lesion of Enervation of the whole system, produced by excessive mental exertion and intense application to business.”

In October 1851, Humphreys still lay in bed. And Ellet officially submitted his report.

Time would prove it an extraordinary document, lacking in hard data but brilliant and intuitive. Ellet began by noting that if floods were controlled, then “the lands which are now annually overflowed…would possess a value that it might seem extravagant to state; while the annual loss and distress of the present population caused by the inundations of the river can scarcely find a parallel, excepting in the effects of national hostilities.” He also warned that “future floods throughout the length and breadth of the delta, and along the great streams tributary to the Mississippi, are destined to rise higher and higher, as society spreads over the upper states, as population adjacent to the river increases, and the inundated low lands appreciate in value.”

Then he discussed river engineering, seizing the scientific glory Humphreys had foreseen for himself by showing that the theories of the famous Europeans “fail to give results in close agreement with recognized facts. It has therefore been deemed advisable, indeed necessary, to derive new and better formulae from a wider range of experiments.”

He dismissed the levees-only theory as “a delusive hope, and most dangerous to indulge, because it encourages a false security.” Indeed, he blamed levees for exacerbating the problem: “The water is supplied by nature, but its height is increased by man. This cause is the extension of the levees [his italics].”

Finally, he proposed a comprehensive approach to control floods, including improving levees, enlarging natural outlets, and adding artificial outlets and reservoirs.

Humphreys had expected his own report to set policy toward the Mississippi River forever. Instead, he lay in bed impotent. He had no response to Ellet. Indeed, Humphrey’s superior, Lieutenant Colonel Stephen Long, could only write, “The continued illness of [Captain Humphreys] renders him unfit for the laborious task of collating and reporting on the proceedings.”

The Army’s office of the Mississippi survey closed. Logs, instruments, and data were shipped to Louisville to be stored and gather dust.

Yet Humphreys swore he would complete his work. He had become not merely Ellet’s rival now, but his enemy.







CHAPTER THREE



ELLET PUBLISHED his report as a book and distributed it nationally to politicians and engineers. His stature and triumph grew, driving Humphreys past the point of toleration, making him more determined to produce a masterpiece himself.

In 1853, to escape Ellet’s success, Humphreys, though still recuperating, used his political connections to obtain orders to study European deltaic rivers. He spent eighteen months there, making observations, meeting with Europe’s leading hydraulic engineers. But they asked him about Ellet’s report too. When he returned home, he published—at his own expense—a pamphlet attacking Ellet methodology, calculations, and conclusions.

Upon his return in 1854, Humphreys’ close friend Secretary of War Jefferson Davis gave him a prime assignment: overseeing surveys for transcontinental railroads. This he did well; his office laid out four routes through the mountains, each one of which would later be used. But the Mississippi obsessed him. He continued to follow every development and assemble information, always planning to write his report. In 1857, after several years of intense politicking, Humphreys succeeded in reopening the Mississippi survey office in Washington.

He still had to give most of his time to other assignments, but he obtained all his old data from storage, reviewed it, and hand-picked a young lieutenant named Henry Abbot, whom he sent to the Mississippi to perform new measurements from Kentucky to Louisiana. In 1860, Humphreys was finally ready to begin writing his report. As the nation prepared to go to war, he isolated himself in his office in the new five-story Winder Building, at Seventeenth and F Streets, just behind the War Department. Through the winter of 1860, Humphreys was there, working through the night, night after night, rarely emerging from his office. As the cold weeks turned into spring, as state after state seceded from the Union, as war talk filled Washington, Humphreys worked, his only respite his view of the Mall, an enchanted carpet of green interspersed with great forest oaks and pines and twisting private paths past boscage and flower beds. West Point classmates and friends clasped hands and separated, knowing that they would be called upon to kill each other. Humphreys had no time for such partings. While he made clear to superiors that he was “desirous of taking part at the earliest day practicable in military operations,” he focused only upon his report. He was desperate not to leave “the work of my life in an unfinished condition. I was deeply anxious to complete [it]. A few hours…under such circumstances became important.”

In this, Jefferson Davis ironically helped him again. Hostility lingered in the Union Army over Humphreys’ friendship with Davis. On April 12, 1861, Confederate forces fired on Fort Sumter and war broke out, but Humphreys was not given immediate combat responsibility.

While the nation went to war, Humphreys engaged in hostilities too, only his were personal. His report was his weapon. He had never been generous to rivals. He now became ruthless. If earlier, while gathering information, Humphreys had pursued pure truth, now he saw himself as having been wronged by Ellet. His own son conceded that his father “schooled” himself “not to feel love, friendship, or sympathy, but wrong, injustice, and misrepresentation.” Ellet had cheated him out of glory. What if Humphreys could show that Ellet was mistaken?

On July 21, 1861, Union forces were routed at the first battle of Bull Run. Soon afterward Humphreys submitted his report to the secretary of war. To prevent its loss in the confusion of war and his own possible death, he also had one thousand copies printed immediately by a Philadelphia publisher.

The report quickly won attention and praise in Europe. In the United States, both the Union Army and the southern states along the river had other priorities. But the war would eventually give Humphreys’ report the greatest imaginable weight.

 

LIKE VIRTUALLY ALL West Point graduates, Humphreys advanced rapidly, in eight months rising from captain of engineers to brigadier general and commander of a combat infantry division. And in combat Humphreys showed the iciness of a man who saw others as a means to his end. He displayed his temperament chiefly in letters to his wife, where a portrait emerges of a man enormously prideful and enormously sensitive to position, while his desire for glory showed itself in war.

When Theodore Lyman, a young Union officer, encountered him for the first time, he found “an extremely neat man…continually washing himself and putting on paper dickeys…an extremely gentlemanly man…. There was never a nicer old gentleman”—Humphreys was fifty-two—“and so boyish and peppery that I continually wanted to laugh in his face.” Then on December 14, 1862, at Fredericksburg, Virginia, Lyman saw a different Humphreys, a chilling Humphreys, and said of him, “I do like to see a brave man, but when a man goes out for the express purpose of getting shot at he seems to me in the way of a maniac.”

Fredericksburg was Humphreys’ first real battle. The Confederate Army under Lee sat behind a stone wall atop a steep high bluff, overlooking open ground. The Union General Ambrose Burnside (whose trademark whiskers later became known as “sideburns”) ordered his troops to charge.

It was one of the great bloody blunders of the war. Yet in it a strange detachment surrounded Humphreys, a penumbra of raw ego.

Division after division charged and fell back. Then came Humphreys’ turn. His soldiers fixed bayonets. One of his officers told the rawest, youngest recruits to remain in the rear. Humphreys called them stragglers and ordered them forward with the rest of his troops. He then bowed to his staff, said, “Gentlemen, I shall lead this charge. I presume, of course, you will wish to ride with me?” With him at their head, they started up the hill.

After the battle he wrote his wife: “I led my division into a desperate fight and tried to take at the point of a bayonet a stone wall behind which a heavy line of the enemy lay. The heights just above were lined with artillery that poured upon us round shot, shell, and shrapnel; the musketry from the stone wall made a continuous sheet of flame. We charged within 50 yards of it each time but the men could not stand it.”

Still, he told her, “The charge of my division is described by…some general officers [as] the grandest sight they ever saw, and that as I led the charge and bared my head, raising my right arm to heaven, the setting sun shining full on my face gave me the aspect of an inspired being…. I felt gloriously, and as the storm of bullets whistled around me, and as the shells and shrapnel burst close to me in every direction with hissing sound, the excitement grew more glorious still. Oh, it was sublime!”

To an old friend he added, “I felt like a young girl of sixteen at her first ball…. I felt more like a god than a man. I now understand what Charles XII meant when he said, ‘Let the whistling of bullets hereafter be my music.’”

As an afterthought, he noted, “In ten or fifteen minutes I lost more than 1,000 officers and men.” The casualties exceeded 20 percent of his command. Five of his seven staff officers were shot off their horses. Yet only the glory mattered to him. “The division has made such reputation as will make the fortunes of many of its officers,” he wrote.

Only one thing seemed to have perturbed him. After the battle a fellow officer noted, “General Humphreys with his usual bland smile appeared on a small gray horse, which was of a contrary and rearing disposition; but the General remarked that he had had three valuable horses killed under him, and now he would get only cheap ones.”

More heavy fighting followed. His division shrank from 7,000 men to 3,684. In a series of letters to his wife there is no mention of the horrors they, and he, had gone through, only reports of praise of himself. “It is acknowledged throughout this army,” he wrote, “that no officer ever did as much with troops of short term of service as I did with these, and…that no one else would or could have done as much.”

He was given a new division. At Gettysburg there was more bloodshed. A Union officer watching from a distance reported: “The space occupied by the division of Humphreys was the vortex of a cauldron of fire, the crater of a volcano of destruction…every horse killed and every man in the battery having fallen at his post. Against the weakened, struggling lines of Humphreys…Confederates were pressing with eager yells, trampling the wounded Union men under their feet.”

Humphreys, himself unscathed, only noted with pride, “The newspaper correspondents have congratulated me too and said the handsomest things.” A few weeks later he was promoted to major general and transferred. In his farewell speech to his troops he said nothing of them, their blood, nor even what they had achieved together. He spoke only of himself: “Why, anyone who knows me intimately knows I had more of the soldier than a man of science in me. I did not go to pure science or book science for that would soon have been unendurable, but to science that partook of practicable application, and looked besides to greater application eventually…in the development of the resources of the country.”

Humphreys’ new post was chief of staff to General George Meade, commander of the Army of the Potomac. But staff officers received no glory. Quickly discontented, he complained, “I prefer infinitely command of troops to this position of Chief of Staff. It suits me in nothing, my habits, my wishes, my tastes. I hate to be second to anyone.”

Again: “My mortification at seeing the men over me and commanding me who should have been far below me has destroyed all my enthusiasm and I am indifferent…. How much I could say! I have hardly begun yet.”

And again: “I know that as a Division Commander I have done what no other Division Commander ever has done, and I know that my example has taught others what to do.”

And again: “I have good reason to believe that if it was left to each of the Corps of this Army to say who should command them, I should be chosen in preference to any other.”

Later, ignoring the illnesses that had forced him to leave active service for long periods, he even bragged of physical superiority, claiming, “I do not believe there was a stronger man physically in the whole Army than myself, and but few equally strong.”

In 1864, General Grant was placed over Meade. Humphreys became even more disenchanted: “The reputation justly due to those labors, responsibility and deeds will go to General Grant, and not to General Meade, much less to myself. General Grant will reap all the glory, all the reputation of success, and share none of the obloquy of disaster if such should befall us.”

 

IF HUMPHREYS’ HOPES in the war were not realized, neither were his fears. He ended the war not on Grant’s staff but as one of Grant’s corps commanders, chasing Lee down, with considerable power within the Army. His report on the river gave him more.

During the war his report had been hailed throughout Europe. Now, after the war, his own country gave him honors enough to satisfy even him. Every major scientific society in the nation elected him to membership, joining the many in Europe that had already done so. Both the scientific and lay press heaped praise upon him. Dozens of newspapers wrote encomiums like that of the New Orleans Daily Crescent: “Its publication constitutes an epoch in hydrographical science…. General Humphreys, in spite of so many previous failures on the part of so many eminent scientific men, succeeded.”

Humphreys’ report would in fact become the single most influential document ever written about the Mississippi River. Indeed, it would become one of the most influential single engineering reports ever written on any subject. It would have such influence both because of the position Humphreys would soon attain and because of its quality. It included hundreds of pages of drawings, graphs, and raw data on sandbars, on riverbanks, on levees, on every imaginable river phenomenon, along with critical analyses of several centuries of scientific literature.

The title alone was a monument to thoroughness: it began Report upon the Physics and Hydraulics of the Mississippi River and went on for ninety words. For brevity, it became known as “Humphreys & Abbot” (he graciously credited his assistant Lieutenant Henry Abbot as coauthor), Physics and Hydraulics, or simply the Delta Survey.

More important, the report appeared in the first great age of science, a time when science was redefining the world, when man believed nature was governable and scientists were daily promulgating new laws to subdue it. The telegraph had made communication virtually instantaneous. Already there were plans to lay a cable across the Atlantic, binding Europe and America unimaginably close. In 1859, Charles Darwin’s Origin of Species appeared. In Europe, Louis Pasteur was probing the world of microbiology, and Pasteur had written, “I am on the verge of mysteries, and the veil is getting thinner and thinner.”

Humphreys saw his own work ripping away the veils that had shrouded the great river, and promulgated his own laws to govern it. He declared that he had found “the crowning proof of the exactness of the new formulae as applied to water moving in natural channels…. It establishes beyond reasonable doubt, first that the same laws govern the flow of water in the largest rivers and in the smallest streams; second, that the new formulae truly express these laws; and, third, that the formulae heretofore proposed do not express them even approximately.”

Humphreys considered his methodology, observations, and conclusions irrefutable, and on his title page indirectly rebuked other engineers—especially Ellet—for theorizing without data, when he quoted Benjamin Franklin: “‘I approve much more your method of philosophizing, which proceeds from actual observation, makes a collection of facts, and concludes no further than those facts warrant.’”

Science, however, is a process. Humphreys considered his own work final, proclaiming, “Every river phenomenon has been experimentally investigated and elucidated. Thus every important fact connected with the various physical conditions of the river and the laws uniting them being ascertained, the great problem of protection against inundation is solved. At the mouths of the river, a similar course has resulted in the development of…the principles upon which the plans for deepening the channels over them should be based.”

 

TO CONTROL FLOODS, levees-only advocates called for confining the river to increase the volume of water, hence increasing the current velocity and scour, thereby deepening the channel.

Ellet had called for the reverse approach, building outlets and reservoirs to decrease the floodwater the river carried.

Humphreys’ own observations seemed to favor outlets as well. His report repeatedly dismissed the levees-only approach, stating, “The investigations of the Delta Survey have rendered untenable that position [that] the exclusive use of levees…lowered the flood by deepening the bed.” Again, “The legitimate consequences which result from Guglielmini’s theory are all contrary to observation.” Again, “Measurements demonstrate with a degree of certainty rarely to be attained in such investigations, that the opinions advanced by these writers are totally erroneous.”

Significantly, he warned that calls by levees-only advocates for closing natural outlets of the Mississippi, especially the Atchafalaya River, “would, if executed, entail disastrous consequences.” Regarding artificial outlets, he wrote: “The investigations of the Delta Survey prove that outlets, in the few localities where they are practicable, may be made to reduce the floods to any desired extent in certain divisions of the river…. [S]o far as the river itself is concerned, they are of great utility. Few practical problems admit of so positive a solution.”

Since this analysis suggested that Ellet was correct, Humphreys demolished Ellet personally. “The task of criticism is always ungrateful,” Humphreys wrote unctuously, “and had [Ellet’s report] been proposed by an obscure writer, it would have remained unnoticed. Coming, however, from a civil engineer so well known as Mr. Ellet, and furnishing, as it does, the basis [of] practical conclusions believed to be most erroneous and most mischievous, it cannot be passed by in silence.”

Then he attacked. He damned Ellet with a mocking faint praise, calling Ellet’s work on the Ohio River “admirably executed, as far as the field work was concerned, but…the computation…seems to be a repetition of Destrem’s misapplication of Prony’s rule.” He also lashed out: “Mr. Ellet shows he does not understand the essential requirements”; “the exactness of measurement deemed essential in the operations of this Survey was not attempted by Mr. Ellet”; “Mr. Ellet’s opinion is based on erroneous measurements”; “the discharge of the Mississippi calculated by Mr. Ellet, cannot be relied upon as very accurate.”

Finally, after reviewing recommendations made over the course of three centuries by engineers from Italy, France, Switzerland, Austria, Britain, and the United States, Humphreys concluded, “Mr. Ellet’s is the worst ever suggested.”

Ellet had called for outlets. If Ellet’s recommendations were the worst ever suggested, how could Humphreys recommend outlets?

He could not.

Humphreys had begun his survey with intellectual curiosity and honesty. But he had also always intended to write a masterpiece. No masterpiece can merely confirm another’s findings. I hate to be second to anyone, he had said. He would not be second. Instead, he would become corrupt. The corruption did not infect his data—even today his data are considered reliable and instructive—but it did infect his reasoning and his recommendations.

The reasoning was key. He convinced himself of the validity of two new arguments against outlets that not even levees-only advocates had raised. Like a deus ex machina, they allowed him to alter the direction in which his own scientific observations pointed.

First, he claimed that outlets risked creating a new main channel for the river. Humphreys’ own deputy Forshey, the man who provided the raw data that went into the analysis, had earlier called this fear “groundless,” but Forshey was now, after the war, relying on Humphreys for patronage and did not protest.

Second, Humphreys insisted that creating outlets would cost too much for the benefits gained. There may have been considerable validity to this argument in 1861, but the cost-benefit equation would change as more land was developed. Humphreys made no mention of that.

So Humphreys rejected outlets, and Ellet with them. “It has been demonstrated,” he concluded, his italics implying that no reasoning man could dispute him, “that no advantage can be derived either from diverting tributaries or constructing reservoirs, and that the plans of cut-offs, and of new and enlarged outlets to the Gulf, are too costly and too dangerous to be attempted. The plan of levees, on the contrary, which has always recommended itself by its simplicity and its direct repayment of investments, may be relied upon for protecting all the alluvial bottom lands liable to inundation below Cape Girardeau.”

Humphreys continued to reject the engineering hypothesis that underlay the levees-only idea. He continued to warn that the closing of natural outlets would be disastrous. Yet he was recommending that levees, and levees only, be used to contain the Mississippi River and its floods. He had found a facile way to reconcile his conclusion with seemingly contradictory analysis and data.

And who could challenge him? Certainly no one in the South. People along the river were destitute, exhausted physically, emotionally, and financially. The war had ripped enormous gaps in the levees, either through erosion or sabotage by Union forces. Humphreys’ first assignment after the war was to inspect the Mississippi levees, and he recommended the federal government spend several million dollars to rebuild them. Though Congress did not appropriate the money, no southerner would antagonize this new friend. And behind him he had the weight of the U.S. Army.

Ellet could not protest. He had been killed during the war, commanding a Union ram on the Mississippi. Humphreys seemed to stand alone, where he had always wanted to be. And he would soon have the power to enforce his will upon the nation.







CHAPTER FOUR



IN 1866, HAVING CHAMPIONED the Army against civilian critics and having been honored by scientific societies throughout the world, Andrew Atkinson Humphreys became chief of engineers of the U.S. Army. Ironically, by then there was no scientist left within him. Only the soldier remained.

He cared now only about obedience, power, and rank. Rank in particular obsessed him. The Army shrank after the war, and officers returned to their permanent rank. Some brevet major generals became captains again. Humphreys, a brevet major general, fell only to brigadier general, a rank that automatically went with his command. Yet he resented even this. He began lobbying congressmen to make the chief of engineers a major general, arguing that his duties were “far more onerous, extensive, and responsible than of any department commander.” Unsuccessful in that, he then asked the secretary of war that he “be relieved from duty as Chief of Engineers and assigned to command under my brevet rank,” although he soon wrote to “beg leave to withdraw” that request.

Inside the Corps his rule was absolute. He sought to have all engineering officers formally “detached” from the Army, thus making them answerable only to him. This effort earned him a reprimand, but he still sent a chilling message to underlings when one of the Corps’ civilian engineers, a man named Daniel Henry, invented a new instrument to measure water outflow; it gave far more precise results than a method Humphreys himself had developed for the Delta Survey. A scientist would have welcomed the advance, and the innovation was important enough to be displayed later at the 1876 Philadelphia Centennial Exhibition. But when Henry used the new method in Army work, Humphreys relieved Henry’s military commander—a general—of his command for allowing its use, and forced Henry out of his job.

Humphreys tolerated no criticism. Even less would he tolerate a rival. But a rival far more formidable than anyone he had ever encountered was emerging.

Humphreys and this rival would soon meet in a great collision over control of the Mississippi River. The rival was James Buchanan Eads. Their collision began over a bridge.

 

THE CONSTRUCTION of what came to be known as the Eads Bridge at St. Louis was an epic in itself. The story began with money, and commerce. Prior to the Civil War, steamboats from St. Louis could navigate 15,510 miles of rivers, and an enormous and growing river trade seemed to guarantee the city’s future, helping the city grow from a population of 77,860 in 1850 to 160,773 in 1860 and 310,864 in 1870. Of railroads, the Missouri Republican said in 1854, “It may be properly assumed that trade, shipping, or business cannot be diverted by mere artificial means, from channels which nature…[has] given it…nor can any amount of capital supply the place of the rivers which constitute her great highways.”

But capital built railroads and railroads made Chicago explode. Its population skyrocketed from 4,479 in 1840, to 29,963 in 1850, 109,260 in 1860, and, officially, 298,977 in 1870. (Chicagoans charged, probably correctly, that St. Louis boosters manipulated the 1870 numbers to keep Chicago from surpassing St. Louis in population.)

The competition between the two cities, and between steamboats and railroads, was vicious. It came to a head when railroads bridged rivers. The first bridge across the Mississippi came in 1856 at Davenport, Iowa. Poorly designed, it was promptly hit by a steamboat, which sank (Eads salvaged it). St. Louis interests financed a famous lawsuit, seeking to tear down the bridge as a hazard to navigation. Abraham Lincoln argued for the railroad. His success—actually, a hung jury—was a major blow to river transport, and to St. Louis.

But as a result, the Corps of Engineers demanded, and Congress gave it, authority to review future bridges over the Mississippi to ensure their safety to shipping.

The Civil War meanwhile cut off St. Louis from much Mississippi River trade. Chicago took up the slack, and more. In 1860, not a single Chicago mercantile house did $600,000 worth of business a year; in 1866, with several bridges across the upper Mississippi open or under construction, twenty-two Chicago firms did over $1 million worth of business. The St. Louis Merchants Exchange finally recognized that without a railroad bridge across the river at their city, its business would evaporate; the exchange asked Eads to chair a subcommittee to reconcile bridge and steamboat interests.

Though long identified with steamboats, Eads was intrigued with bridging the Mississippi. He knew more about the river than any man who had ever lived. His experience with ironclads and naval artillery had taught him much about iron, and even about the then experimental metal steel.

After studying the problem, Eads proposed an arched bridge made of steel with either one span of at least 600 feet, or two of at least 450 feet. At the time he made this recommendation, not a single steel bridge existed anywhere in the world; in addition, the proposed arches would be the longest in the world. But on April 18, 1866, in the Merchants Exchange Building, his subcommittee adopted his proposal unanimously. Such was the faith St. Louis businessmen had in Eads.

An existing company already owned a state charter to build a bridge, but after a year in which it made no move toward actual construction, Eads and his associates bought it. He became the company’s chief engineer. Suddenly, things began to move swiftly.

First, Eads met with his old friend Missouri Senator Benjamin Gratz Brown, who won congressional authorization for the bridge over opposition from ferries, steamboats, railroads with established connections, and Chicago politicians. The authorization passed, Brown said, only because it stipulated at least one span of at least 500 feet or two of at least 350 feet, which was considered “impossible…. In fact, the utterance was then and there boldly made that the genius did not exist in the country capable of erecting such a structure.”

Eads had never built any bridge, and this would have the longest arches ever built, with a material never before used for such a purpose—indeed, the British then forbade the use of steel in bridges. It would span the Mississippi below the mouth of the Missouri, after that river’s tremendous volume joined the upper Mississippi. No bridge on the upper Mississippi itself nor anywhere else crossed a comparable flow of water.

Yet in an expression of almost suicidal self-confidence, Eads decided to design this bridge himself. He did hire outstanding assistants, including Henry Flad and W. Milnor Roberts, who both later became presidents of the American Society of Civil Engineers. But the basic design was his, many of the calculations his, many of the technical innovations his.

His plans called for a center arch 520 feet wide resting on piers sunk to bedrock, and two side arches 502 feet wide. The key to success would be steel. Steel was as revolutionary as his plans. Though Eads probably knew more about steel than any engineer in the world, and most metallurgists, it was still a new medium; not until 1867—the year Eads committed himself to the metal—was the open-hearth process even developed.

This did not reassure. Bridges built by experienced engineers, including Ellet, across lesser rivers had already collapsed, costing lives and money. In fact, roughly one out of every four bridges built in this period collapsed. The cost estimate for the St. Louis Bridge approached $6 million. Almost certainly it would rise. Eads would need to find capital not only in New York and Boston, but in London and Paris. To build investor confidence Eads hired as consulting engineer Jacob Linville, former bridge engineer for the Pennsylvania Railroad and president of the Keystone Bridge Company, which Linville and Andrew Carnegie had formed. But after examining the plans in July 1867, Linville said: “I cannot consent to imperil my reputation by appearing to encourage or approve its adoption. I deem it entirely unsafe and impracticable.”

Linville’s criticism was only one blow. A few weeks later a rival bridge builder tried to undermine further Eads’ ability to raise capital by convening a meeting in St. Louis of twenty-seven engineers. Their report announced “unqualified disapproval of spans of five hundred feet…for which there is no engineering precedent”; it was printed as a pamphlet and distributed nationally.

Yet Eads never took a backward step. Elmer Corthell, a third Eads assistant who later became president of the American Society of Civil Engineers, wrote of him: “It is absolutely certain that no obstacle of an engineering, financial or any other kind ever for a moment disturbed or discouraged him. His complete knowledge of the conditions and the forces he was dealing with gave him unfaltering faith in the plans of the work, and yet there was something more than knowledge…. There was genius of the highest order that gave to him unalterable determination…and a sublime faith in what he always believed were the clearly written laws of the Creator.”

Eads answered his critics three ways.

First, he fired Linville and eliminated the position of consulting engineer.

Second, he gathered in the financial resources at his immediate command—mostly investors who had faith in him personally—and, on August 21, 1867, began construction of a cofferdam even as the twenty-seven engineers met. Supposedly, he chose as the site the same spot on which he had first landed in the city, dragged wet and destitute from the river three decades before.

Third, he prepared his first report to the bridge company directors. The report, actually an open letter to investors, typified Eads. Much of the force of his personality lay in his ability to explain the most esoteric science in terms an intelligent layman could grasp. The report began, “Anyone who can be made to understand the principles of all mechanical powers, the lever, can readily comprehend the explanation I propose making.” Step by step, each one laid with mathematical certainty atop the preceding, he presented his plans. Reaction around the world in engineering journals was, finally, universal praise. Newspapers published the plans. They were talked about everywhere.

And he applied his charm. He charmed the roughest of men working on the bridge; although he always carried a knife and pistol around them, they addressed him as “J.B.” and he competed with them in weight-lifting contests on the blacksmith boat—he finished second. He was professional and focused on the task in the extreme, explaining, for example, that an employer must “have constant control of his temper, and be able to speak pleasantly to one man the next moment after having spoken in the harshest manner to another, and even to give the same man a pleasant reply a few minutes after having corrected him. Self must be left out of the matter entirely, and a man or boy spoken to only as concerns his conduct; and the authority which the controller has over the controlled, used only when absolutely necessary, and then with the utmost promptness.”

More important, he charmed investors in New York, London, and Paris. His logic made the boldest goal seem attainable. His enthusiasm made it seem inevitable. Even Andrew Carnegie was charmed and first became involved in international finance selling the bridge’s bonds in London.

The bridge rose. In the late 1860s and early 1870s, nearly 2,000 men were swarming about on twenty-four large derrick-equipped barges and boats and scaffolding as the steel and masonry took shape. (Thirteen men who worked as deep as 125 feet below the surface would die of caisson disease, later known as the bends, caused by nitrogen bubbles forming in the blood under pressure; problems continued until Eads’ personal physician cut the shifts to forty-five minutes.) Thousands more worked in quarries in New England and machine shops and foundries in Pittsburgh, Wheeling, and Philadelphia.

But the money pressure did not abate. The estimated cost was soon up to $9 million. In one crisis the arches had to be closed by a certain date or the bridge would collapse financially. Temperatures of 100 degrees had caused the steel to expand, making it too long by fractions of an inch. Eads was in London negotiating a new loan from Junius Morgan, J. Pierpont’s father, when his assistants wired that even applying hundreds of tons of ice had failed to cool and contract the metal. Eads had anticipated the problem and wired back the solution (telescoping the metal and screwing it into place, in the same way one might adjust a shower rod). Eads astounded Morgan when he, supremely confident of success, left for Paris without waiting to hear the result.

Eads made only one compromise. The same Jacob Linville whom he had fired as a consultant was president of the Keystone Bridge Company, an iron and steel contractor. His partner was Carnegie. Both Linville and Carnegie had close ties to the Pennsylvania Railroad, which was represented on the bridge company’s board. Eads also needed Carnegie’s financial connections. So Eads made the Keystone company chief contractor. Carnegie knew the pressures on Eads and repeatedly squeezed him, demanding new financial concessions and secretly maneuvering to control—and milk—every subcontract. Typically, Carnegie wired one steel maker not to inform Eads “about our confidential efforts to throw the steel contract your way…no one knows about this in St. Louis and no one should know.”

But Eads pushed Carnegie as well. Eads was demanding, demanding of everyone, demanding of seemingly impossible standards. Each individual piece of key materials—not random samples from a production run—was tested. Eads’ assistant Flad invented a testing machine capable of detecting deformations of 1/200,000 of an inch, a heretofore unimaginable tolerance. In one instance, the Keystone factory worked for six months to produce a single steel plate good enough to test. It failed.

To William Taussig, chairman of the bridge company—Eads was nominally only chief engineer—Carnegie complained, “The very machinery to make the raw material has in large part to be created…. Your man of decided real genius is the most difficult to deal with practically…. Nothing that would please and that does please other engineers is good enough. Capt. Eads must only require the custom of the trade…. You must keep Eads up to requiring only what is reasonable and in accordance with custom.”

Eads cared nothing for custom. He drove on, turning to an other company that pioneered chrome-alloy steel, a product he helped develop. The bridge rose up and reached across the river.

Then, abruptly, six years after Congress had specifically authorized the bridge and years after the Corps of Engineers had approved the plans for it and construction had begun, the Corps threatened to tear the bridge down.

 

IN REALITY, the Army’s objection had little to do with the bridge. It had to do with who would control the Mississippi River.

The fight for control began on May 13, 1873, when Eads read a resolution he had written, endorsed by the city’s businessmen, to a huge river convention in St. Louis attended by a dozen governors, more than one hundred members of Congress, and several thousand delegates representing every commercial interest in the Mississippi valley.

The bridge made Eads the biggest man at the convention. The sight of it was more eloquent than any acclaim, and it was the talk of the delegates. Its piers had long since been sunk to bedrock, and now its steel arches, like dancers whose outstretched arms did not quite touch each other, extended across the great river, while hundreds of men teemed about on giant derricks and great workboats.

But Eads said nothing about the bridge. Instead, he addressed the problems at the mouth of the Mississippi River, where sandbars were choking commerce.

The bars were not a new problem. In 1718 the French had noted, “It is necessary, by all sorts of methods, to open the entry of the river.” In 1859, General Winfield Scott, commander of the Army, had examined the sandbars and found thirty-eight ships in the river trying to get into the Gulf, twenty-one in the Gulf waiting to get into the river, and three ships aground on the bar itself; another fifty ships were waiting to depart New Orleans. One of the ships at the bar had been waiting eighty-three days. Bad as that situation was, the problem—like the floods—was growing worse. Larger and larger ships were being blocked more and more often.

The Corps of Engineers had been trying different approaches for forty years to solve the problem. None had succeeded. Only recently the Corps had pronounced the sandbar a permanent, immovable barrier. So it planned to outflank it by building a canal to connect the river to the Gulf. The canal idea had gained nearly universal support throughout the Mississippi valley, from Louisville to Davenport and especially in New Orleans, where the issue of the sandbars was of vital concern.

So his words were controversial, even inflammatory. When Eads rejected the canal idea, he declared, “The solution of this problem, it is believed, will be achieved…by a system of jetties.”

Eads called for constructing two parallel piers far out into the Gulf. This would narrow the river and increase its current, and Eads believed that the concentrated current would cut its own channel through the bar. In 1837, Eads had watched this happen in St. Louis. Sandbars had grown into tree-covered islands so large that they threatened to cut the city off from the river. Robert E. Lee, then a captain in the Army engineers, had built a jetty into the river that directed the force of the main channel against the islands. They had quickly melted away. Now Eads wanted to do the same thing at the Mississippi’s mouth.

Eads made few converts at the convention. But after the convention many delegates, including Eads, members of Congress, and reporters from major Mississippi valley and eastern papers, traveled to New Orleans to examine the sandbar.

There Captain Charles Howell of the Corps of Engineers, author of the report calling for the canal, took them on a two-hundred-mile roundtrip to the mouth of the Mississippi. Eads spent the entire trip explaining to an interested audience why jetties were superior to the canal. Howell, increasingly irritated by this civilian who questioned the judgment and authority of the Army engineers, immediately reported the interference to Humphreys.

Humphreys was already warding off plans pushed by critics to create a U.S. Geological Survey and transfer to it the Army’s authority to survey the West, and—an even more serious attack—to transfer control of the Mississippi River from the Corps to a new commission of both Army and civilian engineers. In resisting these proposals, Humphreys had advised a subordinate: “We must get ready for a combat at the next session [of Congress]—not only defensive but offensive if necessary…. The contest must be sharp and merciless.”

He had won those contests. In triumph he turned to Eads.

Eads considered his comments about the canal and jetties impersonal, a question of science, efficiency, and truth. Humphreys considered them a personal insult directed at the single greatest failure, and embarrassment, of the Corps.

But Humphreys had never engaged a man like Eads. In his own way Eads was colder than Humphreys, far larger of vision and thus impersonal. Eads was, said a friend, “a bitter and unrelenting foe…. To him the unfolding of great and correct principles was more than personal friendships. His beliefs were his friends.”

 

HUMPHREYS INTENDED to teach Eads a lesson, and his weapon was the Army’s authority over obstacles to navigation on the Mississippi. He wielded that weapon when a formal complaint about the bridge was filed with Secretary of War William Belknap by the Keokuk Steamboat Company and several ferries, each of which would be hurt by competition from the bridge. Belknap, who later resigned after the House voted to impeach him over an unrelated matter, was from Keokuk and a partner of the steamboat line’s owners. The charge was that some of their steamboats had smokestacks too high to fit under the bridge. Ten years earlier a solution to this problem had been found: smokestacks could simply be hinged, and lowered when passing under bridges.

Although the bridge complied precisely with the earlier congressional legislation and plans for the bridge had been widely discussed for years and approved by both Belknap’s predecessor and Humphreys himself, now, a few weeks after Eads first criticized the canal idea, Humphreys ordered a board of Army engineers to investigate the complaint.

Major G. K. Warren was the board member closest to Humphreys. His own career, once filled with such promise, had been derailed a few days before Appomattox when he had been unfairly relieved of his command. He had not only worked under Humphreys on the Delta Survey but fought beside him during the war, and Humphreys was helping him convince a board of inquiry that he should not have been relieved. Warren may also have felt personal animosity toward Eads. Eads was suing Warren’s brother-in-law Washington Roebling, the great engineer building the Brooklyn Bridge; Eads had given Roebling a tour of his own work, and Roebling had then used caissons similar to Eads’ design. Finally, Warren himself was building a railroad bridge at Rock Island, Illinois, which would compete with the St. Louis bridge.

The Army board convened at St. Louis on September 2, 1873, without officially informing the bridge company of its inquiry and while Eads was in England raising capital. In a small room with Warren suggesting appropriate answers, bridge opponents presented two full days of choreographed testimony. Then Warren drafted a statement for bridge opponents to sign saying that “the river interests” considered the bridge “a serious obstruction to navigation.”

Only then, late on a Friday afternoon and minutes before the scheduled end of the hearing, was Taussig, chairman of the bridge company, invited to speak. He asked for an additional day of hearings to allow experts and steamboatmen who did not object to the bridge to testify, requesting “as many hours as the complainants had had weeks with which to prepare their testimony.”

Warren snapped, “If a thousand steamboat men should come and say that this bridge was no obstruction, it could not change my opinion.” The request for another day of testimony was denied.

A week later the board issued its report. Humphreys quickly approved it. It was merciless indeed. Eads had criticized a canal near the river’s mouth. The Corps would now ram a canal down his throat. The report not only concluded that the bridge would obstruct navigation but stated: “The Board have very carefully considered the various plans proposed for changing the present structure but find none of them satisfactory. They would therefore recommend that a canal be formed behind the east Abutment of the Bridge.”

Humphreys was ordering Eads to build a canal with a drawbridge so ships could go around his bridge. It was an absurdity, but Humphreys had the authority to require it. Only an order from the secretary of war or the president, or an act of Congress, could prevent it.

From Europe, Eads began his counterattack, generating a flurry of condemnations of the Corps by steamboat owners and captains. Then he returned and, with Taussig, went to Washington.

On an unseasonably hot morning in the fall of 1873, they walked into the White House and with some trepidation asked to see President Grant. Just before the war Taussig had blocked the hiring of the then-struggling Grant as superintendent of county roads in St. Louis County, ironically because his father-in-law was a prominent southern sympathizer. The preceding year Eads had publicly supported Horace Greeley for president, against Grant. But Eads and Grant had always liked each other. And Eads had smoothed the way with Grant’s private secretary General Horace Porter. Porter, who had captured Jefferson Davis at the end of the war, was leaving the government; he and Eads would soon reach a secret agreement giving Porter a share of Eads’ profits on a venture he was about to propose.

Grant received Eads warmly, clasping his hands in both of his own. But he addressed Taussig as “Judge,” his title when he rejected Grant’s job application—an indication that Grant remembered. Taussig froze. Then Grant laughed, saying he bore no grudges, “since I prefer my present position to that one.”

They sat in Grant’s office while a steward served coffee. Eads recounted everything that had happened, along with the technical issues. Grant sat back, listening. He knew Humphreys well enough from the war. After half an hour he summoned his secretary of war.

Within moments Belknap appeared. He saw Eads and blanched. Grant asked curtly: Did the bridge not conform to the congressional legislation? Had it not already received approval from the War Department? Belknap conceded both points, but pleaded for Grant to review the papers relating to the case. Coldly, Grant said: “I do not care to look at the papers. You certainly cannot remove this structure on your own judgment…. If your Keokuk friends feel aggrieved let them sue the Bridge. I think, General, you had better drop the case.”

Belknap reddened, bowed briefly, and left.

A few weeks later Grant was in St. Louis. He visited Eads at the bridge. The great arches were complete but only narrow planks connected them, where the roadway would be. It was a cold damp November day. They took a walk single file along the planks with the wind blowing, each of them holding their hats, walking past whistling wire ropes, the white-capped river far below them. Grant was in good cheer. They retired to the work shed. Eads opened brandy and they drank, smoked cigars, and played cards, and spoke of the past.

 

DESPITE GRANT’S ORDER, Humphreys did not quit. In January 1874 the Corps issued a new report, rejecting as insufficient its own earlier recommendation of a canal, calling the bridge a “badly designed…monster…Justice demands that the bridge must come down.”

The bridge would not come down. Eads simply ignored the order. The bridge opened July 4, 1874, on schedule, with a great celebration attended by 300,000 men and women. It spanned the river with clean and powerful symmetry, the design as simple and elemental as the river itself, and it would carry trains for a century. An extraordinary architectural and engineering achievement, Richard Kirby and Philip Laurson in their book The Early Years of Modern Civil Engineering call it “[O]ne of those remarkable advances which speed the progress of an art or science…an achievement out of all proportion to its size.” The tremendous attention focused on the bridge created instant confidence in steel and helped fuel an explosion in demand for it. In 1867, when Eads started construction, America produced 22,000 tons of steel; in 1874, when he finished, America produced 242,000 tons. But no tribute could say more than Louis Sullivan, the first great modern architect, father of the phrase “form follows function.” (To him, function included not only utility but man’s aspirations and ideals.) As a child in Chicago, he said, his “soul became immersed” in the bridge. “I followed every detail of design, every measurement…with the intensity of personal identification …here was Romance, here again was Man, the great adventurer, daring to think, daring to have faith, daring to do.”

 

EVEN BEFORE THE BRIDGE OPENED, Eads embarked upon another great adventure. He had begun his career riding on the surface of the Mississippi. Then he had penetrated its depths, walked its bottom. His bridge had gone deeper than the bottom, into the bedrock below it, while enveloping it above. Now he intended more: to make the river obey his will and to transform it into a tool for his own use. If in the course of pursuing this new adventure Humphreys happened to be destroyed, that would be, as they said in New Orleans, lagniappe.
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