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NOTE



THE NAME OF THE DAM




IN THIS BOOK, HOOVER DAM IS REFERRED TO BY ITS FAMILIAR MODERN name. But in the 1930s and ’40s, it was most often called Boulder Dam, after Boulder Canyon on the Colorado River, where the United States government had planned to build it. As it turned out, the dam was located in Black Canyon, twenty miles downriver, but the act of Congress that authorized its construction was called the Boulder Canyon Project Act, and Boulder Dam remained its official name.


Then when construction started, the secretary of the interior decided that the dam would be named for his boss, President Herbert Hoover. Hoover wasn’t a popular president, and the name wasn’t popular either: Kids in nearby Boulder City reversed street signs pointing to “Hoover Dam” so that they pointed instead to the town garbage dump. After President Franklin Roosevelt took office in 1933, the new administration changed the name back to Boulder Dam. It remained Boulder Dam until 1947, when Congress gave it the name by which it is known today.
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“The father of all the dams”: Hoover Dam in 1941, five years after it was completed, in a picture taken by the celebrated landscape photographer Ansel Adams.


















No other single piece of man’s handiwork in this vast wilderness hinterland has epitomized so well during its construction all the strange and complex ramifications of our American Way.


—FRANK WATERS, THE COLORADO
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Hoover Dam rises in the desert in February 1935. The biggest structure built in the United States at the time, it provided work for more than twenty thousand men during the worst years of the Great Depression, tamed the fastest-flowing, muddiest, most temperamental major river in the country, and transformed the landscape and economies of the Southwest.
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INTRODUCTION



“IT IS AS IF OUR COUNTRY SUDDENLY HAD A NEW STATE ADDED TO IT”


JOE KINE DANGLED FROM A ROPE FIVE HUNDRED FEET ABOVE THE COLORADO River. His seat was a narrow wooden board, like a child’s swing. In front of him was a sheer rock wall, and in his hands was the latest compressed-air-powered jackhammer. Leaning back in his seat with the jackhammer in between his boots, and nothing but empty air below, Joe hammered away at loose and uneven rock. He had a pry bar made of duralumin alloy to help break off small pieces. For bigger outcrops, there were explosives: He drilled a hole in the rock, inserted a charge, and retreated a safe distance as it was set off.


Joe was a high scaler. His job was to help smooth and shape the cliff face for a massive dam being built across the Colorado River. Hoover Dam would be the biggest structure in the United States and the biggest dam in the world: a curving wall of concrete a quarter of a mile across, almost two-thirds as tall as the Empire State Building (just opened in New York City), and as thick at its base as a battleship was long. Its purpose was to stop the floods and droughts that plagued the southwestern United States: It would control the fastest-flowing, muddiest, most unpredictable major river in the country, and create a vast reservoir to store and supply water to the region’s farms, cities, and industry. When it was full, the reservoir would hold as much water as flowed down the Colorado River in two years and weigh so much that it deflected the earth’s crust and caused hundreds of small earthquakes.


Joe worked eight hours a day, seven days a week. The percussive clack-clack-clack of the jackhammers, the roar of trucks and machinery on the construction site far below, and from time to time the blast of an explosion filled the canyon with noise. From above, a hard desert sun scorched everything, making tools too hot to pick up without gloves. Handling a forty-five-pound jackhammer while swinging from a rope left Joe’s neck and shoulders aching and his hands blistered and calloused. Air hoses, water bags, and other equipment hung scattered across the rock face, waiting to trip up a careless high scaler. Falling rock and tools dropped by other workers could become deadly missiles. To protect themselves, some high scalers wore homemade “hard-boiled hats”: a pair of canvas baseball hats placed one atop the other, then soaked in pine tar or glue and allowed to harden.


High scalers were paid $5.60 per day, more than a dollar a day more than most workers on the ground below. It was 1932, the middle of the Great Depression, and jobs were scarce—but high scaling wasn’t for everyone. “A lot of these guys were pretty hungry,” remembered dam worker Tommy Nelson. “Some of them thought they were high scalers… and they’d come down on the job on the bus, and when they looked up where they had to work, why, they said, ‘It’s too high for me.’ They weren’t that hungry.” Another man said, “They hired anybody that didn’t have enough brains to be scared.”
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High scaler at Hoover Dam.








High scaling was dangerous and difficult, and if Joe slipped and fell, the work going on around him would barely pause. One day Tommy Nelson was directing traffic on the ground and made the mistake of stopping the trucks when a high scaler fell, and a foreman chewed him out: “He said, ‘Get those trucks moving.’ I said, ‘There’s a man killed over here.’ ‘Well, he won’t hurt anybody, get ’em going.’”


But for those who could stand the height, high scaling wasn’t too bad a job: As far as Joe was concerned, “it wasn’t any worse than anything else.” And along with the high wages it had an advantage over many other jobs on the site. “You were sitting down all the time,” Joe said. “It was a sitting-down job.”
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Below the high scalers, four enormous tunnels were being driven through the canyon walls alongside the river. Marion Allen was a nipper, a driller’s assistant, working on the lowest level of a drilling rig called a jumbo. Marion’s job was to hand drill bits and other equipment up to a man working above him. Water and rock dust rained down on him and the other men on the lower levels of the jumbo from the drills above. “The miners under there, I think, was the ones they [the foremen] didn’t like, because all the water and everything came down on you.” But Marion added, “It was a good, safe place.… If something caved in, it might get the ones above you, but not you.”


All the same, there were plenty of ways for miners to get hurt—tunneling, not high scaling, was the most dangerous work building the dam. Miners used long wooden rods to tap explosive charges into place in boreholes drilled into the rock face; if the charge got stuck and the miner tapped too hard, the explosives could detonate, sending a deadly blast of rock back into the tunnel. Sometimes one charge among the dozens placed in the holes failed to go off and lay like an unexploded bomb among the rubble from a blast, where a strike from a tool or a power shovel could accidentally detonate it.


Miners checked the tunnels for faults in the rock, and after each blast, but cave-ins could happen without warning. As they were starting their shift one evening, Marion and the other members of his crew were teasing a new miner about his clean white shirt. A few minutes later, the young miner was dead, killed by a sudden collapse in the tunnel roof. It felt like an explosion, and Marion remembered desperately trying to pry slabs of rock off the man. “All I could see of him was one foot.”
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Miners at work on a drilling jumbo.
















Staying safe in the thick, dark atmosphere in the tunnels among high-powered machinery, explosives, and racing trucks required care and luck. More than once Marion’s luck almost ran out. One night at the end of his shift a foreman sent him back into the tunnel to deliver a message. “I had gone quite a way when I had a funny feeling something was wrong. Then I realized it was too quiet.” Marion had made a mistake and walked into the wrong tunnel as a blast was about to be fired. He started to run, but it was too late. The blast hurled him down the tunnel and flat on his face. Dazed but too embarrassed to tell anyone what happened, he got up and delivered the message, but the explosion left him with a headache that lasted days. “The next shift when I went on the job my head felt as big as a barrel,” he said. The blast had ruptured both his eardrums—although he didn’t find that out until years later. At the time, he was examined at the construction company hospital and allowed to go back to work. “They just figured if I could hear, I was alright.”
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Instead of working hundreds of feet up the canyon walls like Joe or in the dark underground like Marion, Curley Francis spent his shifts driving a truck. “The reason I liked it so well was that we traveled over the job quite a bit,” he explained. “There was a lot of interesting things that I could see going on.” Trucks and heavy machines were everywhere, and at one time or another Curley operated most of them. Running a power shovel was called mucking. Clearing rock and dirt with one of the diesel-powered Caterpillar bulldozers was mucking out, and the drivers were known as cat skinners, after the name of the machine’s manufacturer. Debris was loaded into muck trucks—dump trucks—to be removed. Like many of the machines being used to build the dam, dump trucks were new technology, developed in the 1920s. The 250-horsepower Macks working on the site were the newest and biggest in the world; they could carry up to sixteen cubic yards of muck. The trucks pounded up steep, twisty canyon roadways to drop their loads at dump sites out of the way of construction, or dumped them into train cars to be hauled away.


The machines never stopped. At the beginning of a shift, truck drivers took the first truck they could find and kept moving. “Those trucks never turned their ignition off unless they were broke down.… They would change shifts right on the run,” remembered one dam worker. To save time, the trucks often didn’t turn around after dumping their loads, instead traveling one way in reverse. The driver stood facing backward with one foot on the gas, peering over the truck bed to see where he was going, and turned around only when it was time to hit the brakes. It took skill, and there was no time to learn on the job: A foreman “could tell within an hour or so whether you were a truck driver,” said Curley, and “if you wasn’t, you weren’t”—and you were quickly reassigned to another job, or sent home.
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Dump trucks reversing down a construction road, with their drivers facing backward.
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Curley, Marion, and Joe were three of the more than twenty thousand men who built Hoover Dam. They came from every state in the country. Some were experienced construction workers who moved from project to project. Many were not: men who had lost jobs in the Depression and had come to the damsite desperate to find any sort of work.


Together with the massive dam, they built two power generation plants, overflow channels called spillways, four intake towers to draw water from the reservoir—each four hundred feet tall, the height of a thirty-story skyscraper—and a vast network of tunnels, pipes, gates, and valves. They poured more concrete than the US government had used in all its previous dam-building projects combined. The four main water tunnels—fifty feet in diameter, totaling three miles in length—were the largest ever dug through solid rock. Even the smaller details were enormous: The dam’s water pipes, for example, required eighty-eight million pounds of steel and were assembled in sections each weighing as much as a railroad locomotive.


Not only was the dam huge but the construction site was in a remote canyon in the desert, where summer temperatures reached well over 100 degrees. Black Canyon, on the border between Nevada and Arizona 250 miles downriver from the Grand Canyon, was over nine hundred feet deep. It was narrow, with few places for workers to land and set up equipment, and the Colorado River could change from a sluggish stream to a dangerous torrent in a matter of hours. The nearest town, and the nearest railroad and paved road, was Las Vegas, thirty miles away. At that time, Las Vegas was a small railroad town with a population of just five thousand people. Its main street, Fremont, had only been paved in 1925. Materials, machines, and men had to be transported first to Las Vegas, and then across the desert to the river. There was no housing, only limited access to water, and no other facilities for the thousands of workers who would come with their families to build the dam.


Dynamite blasts echoed in Black Canyon in May 1931, beginning construction. Five years later and two years ahead of schedule, in October 1936, hydroelectric generators at Hoover Dam were switched on and electricity made there lit up streets in Los Angeles, three hundred miles away.


What made the completion of such a vast, complicated, and daring construction project in just five years possible?


First was technology: Hoover Dam could not have been built twenty years earlier, before the invention and development of motorized shovels, earthmovers and dump trucks, jackhammers, and other power equipment. “This is a job for machines and all of these machines will be power driven,” the engineer in charge of building Hoover Dam told the press. Second was ingenuity: of the civil engineers who imagined, designed, and planned the dam and of the construction engineers who put those machines to work building something that had never been built before.
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1922: Looking upstream through Black Canyon. Hoover Dam would rise roughly in the middle of the photo, near the small outcrop on the right at river level.








Third was the labor of those thousands of men. They worked twenty-four hours a day in three shifts, seven days a week, with just four days off a year (at Christmas and Fourth of July), for a total of more than thirty-one million man-hours. Most worked for $5 a day or less—enough for a family to live on in the 1930s, but only just. The work was difficult and dangerous, and conditions were harsh: Building the dam so fast was possible because the safety and welfare of those men was sometimes overlooked, and when they were hurt or sick, or refused to work due to poor conditions, thousands of others were waiting to take their place. More than a hundred men lost their lives building Hoover Dam, and many more were injured. Attempts by the workers to strike for better conditions were quickly broken.


Finally, Hoover Dam was possible because those who built it had no doubt that it was the right thing to do. The story of the dam reaches back to the 1850s, when white European Americans began arriving in the Colorado River Valley and the surrounding desert: first miners and small farmers, then investors and industrial farmers, and then the United States government, with a vision of harnessing the Colorado to support the population and the economy of an entire region stretching from Arizona to the Pacific Ocean. To them, water was wasted if it flowed down the river and reached the sea instead of being put to use by people. Building the dam would be “as if our country suddenly had a new State added to it,” in the words of Ray Lyman Wilbur, who was the US secretary of the interior when construction began. “A new and wider use of this controlled water will care for millions of people and create billions of wealth.”


Secretary Wilbur’s words proved true—for a time. When it was finished, the great dam was celebrated as a triumph. It provided water for farming, industry, drinking, and bathing; reservoirs for boating and recreation; cheap electricity for homes and factories; and security from droughts and floods. Its success led the way for dozens more dams and water management systems to be built on the Colorado River. They fueled the economies and supported the growing populations of Los Angeles, Las Vegas, Phoenix, and the other cities of the desert.


But by the end of the twentieth century, the world that Hoover Dam helped create threatened to overwhelm it. The thirsty, expanding farms and cities around the Colorado drew more and more water out of the river, while years of drought put less in. Today, the vast reservoir behind Hoover Dam is only about a third full. It is not certain that it will ever reach its full capacity again or that the world that the dam builders imagined will return.


Yet it’s difficult to think of the West without the dam and the reservoir, and the water they provide. Almost a hundred years after they were built, they seem to be a permanent part of the desert landscape, and forty million people depend on the Colorado River for some part of their water or power needs.


And it’s hard to imagine the wild, muddy river that once flowed in Black Canyon, or the army of men who once worked there. But for five years they and their machines filled the canyon with deafening noise and constant activity, and they left behind a river and a land forever changed.


This is the story of the men, the dam, and the river. It begins thirty years before work started in Black Canyon and three hundred miles to the south, in the driest place in the country, with the biggest flood in United States history.
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A man stands on a washed-out section of railroad track on the edge of the Salton Sea in August 1906. Fed by the flooding Colorado River, what had been dry desert became a lake covering more than 450 square miles that was rising by seven inches a day. Stopping the flood would take two years and lead the US government to look for a way to tame the wild river once and for all.
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ONE



THE WILD COLORADO


“The Colorado don’t submit till it has to”


FEBRUARY 2, 1905. ABOUT FIVE MILES WEST OF YUMA, ARIZONA, ON THE US-Mexican border, the Colorado River had found a weakness in the embankments—or levees—that kept it on its course to the ocean in the Gulf of California. The weakness had been created by people: Engineers working for the California Development Company had cut an opening in the river’s western levee to divert water to irrigate farms in California’s Imperial Valley. That day, the river had been swollen by a sudden winter flood, and now it was gnawing at the edges of the opening and spilling into the surrounding land. At first, the flood subsided and the level of the river fell, but two weeks later the river flooded again, followed by a third flood a week after that. Engineers tried to close the opening with sandbags and brush, but these were washed away when another flood struck in March. The opening in the levee grew. After yet another flood, in the middle of April, it was more than 150 feet wide. A torrent of water was pouring through it toward the Imperial Valley—and the worst of the Colorado River’s yearly cycle of floods was still to come.


The Colorado is usually lowest in winter and highest during early summer, when snow melts in the Rocky Mountains to the north and fills the river. When the California Development Company engineers made the opening in the riverbank the previous September, they had planned to close it again before the summer flood season. They had not anticipated the possibility of flooding in winter: Their records showed the Colorado had flooded only three times during winter, and never more than once in the same year. “I doubt as to whether anyone should be accused of negligence or carelessness in failing to foresee what had never happened before,” the company’s chief engineer, Charles Rockwood, wrote later. But for Rockwood, “never” meant only twenty-seven years; that’s as far back as the records went. Unfortunately, they told only a tiny fraction of the Colorado River’s long and unpredictable story.


Making matters worse for the California Development Company, the Imperial “Valley” was not in fact a valley, but part of a giant bowl that lay below the level of the river; much of it was even below sea level. When the Colorado burst its banks, there was nowhere for the water to go except down into the bottom of the bowl, to an area called the Salton Sink, where it began to form a lake. This had happened naturally in the past: Five hundred years earlier, the Colorado River had fed a hundred-mile-long lake in the same place, until the river changed course to the south and the lake dried up. Now the mistake made by the development company’s engineers threatened the same thing. If the opening in the levees continued to grow, the Colorado could change course permanently, turning the area into a vast inland lake once more.


But for now, the river was still flowing south on its familiar path to the ocean. The flooding and the growing lake, called the Salton Sea, were still far from the Imperial Valley’s towns and farms. When a US government engineer visited the area in April, he thought the situation was “not serious, but sufficiently alarming to require some attention.”


That would soon change. During the summer of 1905, as the annual floods raised the level of the river, sheets of water crept toward the border towns of Calexico and Mexicali, fifty miles to the west, washing out bridges and leaving people stranded on rooftops. In early fall, a dam was built to try to direct the Colorado around the break in the levee. It was destroyed in late November, when the Colorado was struck by its biggest flood in more than fifteen years. The river rose ten feet in just ten hours, and when it subsided, the dam was in splinters and the break had grown to more than six hundred feet wide. The Colorado River was now flowing west through the opening toward the Imperial Valley, instead of south toward the ocean. It had changed course.


Two more attempts to control the river and close the break began that winter. Work went on around the clock, but neither was finished by spring, when the river started to rise again. By June 1906, more than two billion gallons of water an hour were pouring through the opening, which was now half a mile wide. On June 30, the town of Mexicali was flooded. “The river chewed into Mexicali with relentless fury, carrying away practically the entire town.… Nearly all the houses in Mexicali being built of adobe or brick could not be moved so fell into the stream and were a total loss,” reported the Imperial Valley Press. North of the border, in neighboring Calexico, the California Development Company, whose engineers had caused the flood, was forced out of its headquarters by the rising waters.
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Flooding near Calexico, June 1906.








Rivers of floodwater formed cutbacks in the earth: places where the fast-moving water eroded a gorge and a waterfall formed at its upstream end. As the water plunged over the falls, it “cut back” through the soft soil, creating a cataract that moved upriver while people watched. The biggest and most terrifying were on the New River, which had once been a dry channel and was now carrying much of the floodwater north to the Salton Sea. In some places, the cutback chewed its way upstream as much as a mile a day and left behind a gorge eighty feet deep and a thousand feet across. Clouds of dust hung in the air overhead, and the distant, dreadful roar of the water could be heard from the region’s towns and farms. And at the end of the New River, the Salton Sea continued to grow: By the summer of 1906 it covered an area of 450 square miles and was rising by seven inches a day. The lake was growing so fast that some people refused to believe that the Colorado River could be the cause and suggested instead that the Pacific Ocean had somehow broken through a crack in the earth and was filling it from below.
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Cutback on the New River, June 1906: Water erodes a gorge in the soft soil, creating a waterfall almost thirty feet high.








People dynamited the cutbacks to try and change their course. Buildings were dismantled and railroad tracks were moved away from the floodwaters. Near the town of Brawley, farmers cut off by the flood set up a cable across the New River, and for almost a year they sent their crops to market in a cage—until they were forced to evacuate with their possessions the same way. But they believed that the situation would be brought under control. “The Colorado river will be sent back where it belongs and an end put to its bad actions in discharging into Salton Sea.… The river will be shut out,” wrote the Press at the height of the 1906 flood. “Before this is accomplished, however, there will be quite a fight, for the Colorado don’t submit till it has to.”


The fight would take another six months and use almost all the resources of the Southern Pacific Railroad. The California Development Company had run out of money, and the Southern Pacific had stepped in, first with a loan, and then to take charge. In September, crews began building jetties from each side of the break in the Colorado’s bank. The jetties were joined by a railroad trestle, and then locomotives began pulling sideways-dumping railroad cars called battleships onto the trestle, where they poured loads of rock into the water. As the barrier rose, the spaces between the rocks were filled with clay and gravel. For almost a month, more than three hundred battleships shuttled back and forth, dumping load after load of rock. By early October the opening was almost closed and the flood had slowed to a trickle.


But the fight wasn’t over. To maintain a supply of irrigation water to the Imperial Valley’s farms, a new channel had been opened nearby with a wooden headgate, which could be raised and lowered to control the flow of water from the Colorado into the irrigation canals. The gate was badly constructed, and water ate away at its foundation. On the afternoon of October 11 it collapsed. It washed out a railroad trestle and a train—and the Colorado began flooding into the surrounding land once more.
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A side-dumping train car, or battleship, drops a load of rock into the break in the levee.








To stop the flood, crews used the same method they used to close the original gap, dumping rock into the water from the battleships and damming the channel at the site of the destroyed headgate. No sooner had they finished than the river burst through its banks a third time, this time on the other side of the original break. The trains and the work crews turned around and began extending the levee in that direction. Rock was hauled from as far as four hundred miles away, and for three weeks in January almost every railroad car the Southern Pacific owned was occupied with the flood—freight unloaded from ships in the port of Los Angeles sat on the docks because no trains were available to move it. The trestle over the break was swept away and had to be rebuilt three times. It took roughly three thousand carloads of rock, but on February 10, 1907, the break was closed—and this time, the levee held. The Colorado River had been put back in its course and the flood, which had lasted two years and left behind the biggest lake in California, was over.


Too Thick to Drink and Too Thin to Plow


Why did the Southern Pacific spend so much money and effort to stop a flood in a desert? The answer lay in the ground.


The Colorado River was loaded with mud. It carried a greater concentration of dirt and rock particles—called silt—than almost any river in the world. The amount of this mud, around 275 million tons a year, was enough to fill a football stadium once a week. It gave the river its distinctive color and its name: the Spanish word “colorado” means “reddish in color.” It also gave it a thick, soupy consistency. People said the Colorado was too thick to drink and too thin to plow.


The river got its dirt from the deserts of Utah and Arizona and its power from the mountains of Colorado and Wyoming. It began high in the Rocky Mountains, where it was fed by hundreds of fast-flowing smaller streams and rivers, and fell almost thirteen thousand feet before it reached the ocean. When the snow in the mountains melted, it filled the river with water and energy. “Ten million cascade brooks unite to form ten thousand torrent creeks; ten thousand torrent creeks unite to form a hundred rivers beset with cataracts; a hundred roaring rivers unite to form the Colorado, which rolls a mad, turbid stream into the Gulf of California,” wrote one of the first white people to travel the river, John Wesley Powell, thirty years before the Imperial Valley flood.


Where it left the mountains behind and flowed south and west across the desert, the “mad, turbid stream” had carved deep canyons, one after the other, in the landscape—including the biggest canyon on earth, the Grand Canyon. The canyons were formed over millions of years as the powerful river slowly cut down through the soft rock. That rock went south, pulverized and carried away by the Colorado in the form of silt. But lower down, toward the ocean, the river flattened out and slowed down, and as it slowed it dropped the silt and left it behind. Gradually, the silt built up, leaving a layer of soil that stretched from the Gulf of California to the Salton Sea. In some places, this soil was many hundreds of feet deep. The rock that once filled the Grand Canyon and its neighbors became the earth in the Imperial Valley.


Although this river-borne dirt had created a deep layer of fertile soil, few things grew there naturally because of the lack of rain. The southwestern United States is a desert. Large parts of Utah, Arizona, Nevada, and Southern California receive less than ten inches of rain a year, and the Colorado Desert, which stretches west from the Colorado River across southeastern California, receives less than five inches—the driest place in the United States.


But although there was no rain, there was water: the Colorado River. If the river could be diverted to irrigate the soil, fruits and vegetables and other sun-loving crops could be grown in the desert. In fact, they could be grown there better than almost anywhere: With plentiful, fertile soil, year-round sunshine, and no frost, two or even three crops a year could be produced.


In 1896, speculators formed the California Development Company to build an irrigation system and sell water to the white European American settlers they hoped would come to the desert. To attract them, they set up a separate company to promote settlement and develop land for farming. They gave the terrible-sounding “Colorado Desert” a new name, the Imperial Valley, and called the company the Imperial Land Company. For $1.25 an acre, settlers could buy plots of land from the federal government; the speculators would make money by requiring farmers to buy shares in the water company and selling them the water.


The first white farmers arrived in the Imperial Valley at the beginning of 1901—but they didn’t find any water. It wasn’t until May that year that a channel was opened from the Colorado and water was delivered to the Imperial Valley. Meanwhile, the newcomers worked for the water company digging canals and ditches in the desert heat. But once the water started to flow, the white population of the valley grew quickly. By January 1903, there were two thousand newcomers; a year later, there were about seven thousand, and a year after that, by January 1905, the population had doubled again, to almost fourteen thousand. There were half a dozen towns, a newspaper, and a railroad. Almost eight hundred miles of irrigation canals watered 120,000 acres of land, producing barley, alfalfa, fruits, vegetables, and grazing for cattle and other livestock.
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