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Supercritical: The status of a reactor that has proceeded past the just-critical point, generating one new fission per previous fission. The added fissions increase exponentially, power going up in the same proportion. If not contained with control rods, the reactor will run away.




—Nuclear Flight: The United States Air Force Programs for Atomic Jets, Missiles, and Rockets, Lieutenant Colonel Kenneth F. Gantz, USAF, editor, 1960





























PROLOGUE




JANUARY 3, 1961










A moment before his death, John Byrnes knelt atop the Army’s SL-1 reactor, poised to pull the central control rod straight up. His supervisor, Richard Legg, was nearby. The third crewman, Richard McKinley, was pacing around the vessel head, between the movable shield blocks and the motor control panel. As the newest member of the cadre, just three weeks into his hitch in Idaho, McKinley was probably running tools and trying to learn what he could between errands. He must also have observed the simmering tension between his two crewmates.




Legg and Byrnes had arrived in Idaho together, in October 1959, and had clashed since those first days. They had even come to drunken blows at a sleazy bachelor party the year before. But Legg had since surpassed Byrnes professionally and qualified as both chief operator and shift supervisor—this was Byrnes’s first shift as Legg’s subordinate. Byrnes’s steady record of disciplinary problems all but guaranteed that his professional progress in the Army was over. Byrnes hated Legg.




The desolation surrounding them would have reinforced a dark mood, a landscape where even the place-names evoked solitude and despair. The Lost River Desert, the Snake River Plain, and the Craters of the Moon were all places the drafty government buses drove them through on their daily hundred-mile round-trip to the reactor. Much of the ground was covered in ancient black lava so hard and so thick that site engineers had trouble blasting through it even with shaped charges of dynamite as they busily erected experimental reactors up and down the plain. And January 3 was bitterly cold—the overnight low in Idaho Falls was six degrees below zero. Over the decades as the story was retold, many would recall it being even colder.




The reactor that Byrnes, McKinley, and Legg worked on was unglamorous and unloved even inside the fences of the National Reactor Testing Station in Idaho. The Navy reactors, in contrast, run by the brilliant and tyrannical Admiral Hyman Rickover, were the pride of the base. Just three years earlier, Rickover had stunned the world when the nuclear-powered USS Nautilus had steamed under the North Pole. It was the stuff of Jules Verne, a development that promised to change the nature of warfare: a submarine that could stay submerged forever. The prototype for that reactor, S1-W, operated in a giant tank of water to simulate the submarine environment, just ten miles northwest of SL-1 but worlds away in terms of prestige and excitement. On the northern end of the sprawling Idaho reservation, jealous Air Force generals played catch-up, pouring hundreds of millions of dollars into a nuclear-powered jet airplane, a giant bomber that would stay aloft for years, if they could ever get the behemoth off the ground.




The Army’s goal for nuclear power was vastly more prosaic: small, semiportable power stations for remote bases. Of the more than twenty reactors in Idaho, SL-1 was the smallest, designed merely to generate 200 kilowatts of electricity.




Professional disappointment was just one of many reasons the volatile Jack Byrnes might have been distracted that cold night. He was probably exhausted, having slept on friends’ couches the previous two nights, as the latest fight between him and wife, Arlene Byrnes, ran its course. The fight had come at the end of their too-short holiday break, and Byrnes had returned to SL-1 to find a long list of maintenance he was supposed to complete under Legg’s supervision, a list that ended with the start-up of the troublesome little reactor. Five hours into the watch, they had barely completed anything.






At 7:00 PM, Arlene had called SL-1 and told Jack that she wanted a divorce. After a year of fighting and loneliness in the Lost River Desert, Arlene Byrnes had finally had enough. Their last conversation ended with a discussion of how to split his paltry Army paycheck.




So at 9:00, it may have been difficult for Byrnes to focus on the task at hand. The procedure for reassembling the control rod drive mechanism called for lifting the rod “not more than four inches.” Byrnes was no nuclear engineer, but he was a well-trained Army specialist—he knew that the central rod in SL-1, by virtue of its position in the core, was enormously powerful, capable of starting up the reactor all by itself. If having his hands on that rod wasn’t nerve-wracking enough, Byrnes might also have been uneasy to have Legg hovering so closely behind him. Self-conscious about his height at five foot six inches, Legg was constantly physically asserting himself, challenging any and all to wrestling matches and goosing his comrades at inappropriate times. Hunched over the control rod, straining with effort, Byrnes would have made a tempting target for one of Legg’s pranks. And Byrnes’s task would not have been easy, even without Legg looming behind him. The rod was heavy: eighty-four pounds. What’s more, the boron strips inside the core were crumbling, occasionally jamming the control rods in their channels and making them almost impossible to move, a problem that had gotten worse in recent months. Sometimes even the drive motors couldn’t move the rods, and old-fashioned Army ingenuity would be applied to the problem, usually in the form of a pipe wrench.




At 9:00 PM, three hours remained in the shift, three hours that must have stretched out like an eternity before Jack Byrnes. There were many things that might have been running through his exhausted mind—perhaps even the terse warnings of the procedure he was about to perform. Despite four decades of speculation, however, no one will ever know exactly what he was thinking at the moment he tightened his hands around the rod, and pulled.




 






At 9:01 PM, January 3, 1961, a nuclear reactor exploded in Idaho, killing three men who now lie buried in lead-lined caskets. It remains the only fatal reactor accident in American history.




The details released to the newspapers immediately after the explosion were deliberately vague, not so much because of Cold War secrecy, but more in an effort to spare the three widows the gruesome details of their husbands’ deaths. The interim accident report published in May 1961 by the Atomic Energy Commission was less coy, as it straightforwardly described the position of the three radioactive bodies immediately after the explosion:








The #2 crew member was struck on his back and legs with water and/or steam causing him to be thrown against a shield block and landing in the vicinity of the instrument wells. The #1 crew member was also struck with water and/or steam and was thrown back against another shield block striking his head first. Simultaneously, the No. 7 shield plug assembly impaled the #3 crew member and pinned him to the bottom of the fan floor a distance of approximately 13 feet above the reactor head.







The #3 crew member, Richard Legg, had been standing over the rod 7 plug assembly when the explosion occurred. The plug assembly was a metal shaft placed over the control rod, but it was not the control rod itself that impaled Legg, as was often stated later. The shield plug was ejected from the core at eighty-five feet per second, entered Legg’s body through his groin, exited near his shoulder, and propelled him straight up to the ceiling where he dangled for six days. The impaled body was so radioactive that it took engineers that long to design a safe way to remove it. When they did finally bring Legg down, they were shocked to see that despite the time that had passed, the body was perfectly preserved. It was so radioactive that the sterilized flesh had not decayed.




Nuclear power was the younger sibling of the atomic bomb, and both were children of the Manhattan Project. The first nuclear reactors had been a means to an end, the production of plutonium for weapons. After the war, among the scientists and engineers who designed the bomb there was an almost spiritual desire to create something productive from their monumental work, something that would balance the tremendous destructive power they had unleashed over Hiroshima and Nagasaki. If the atomic bomb was the ultimate weapon, a risk to civilization itself, then atomic energy must be an energy source of unlimited beneficence, the power to uplift all of mankind. Billions of dollars would be spent to prove it true.




But SL-1 was a military reactor, as nuclear power in its infancy was almost exclusively a military enterprise. In those early days, only federal dollars and the urgency of military requirements could support the vast investment necessary to make nuclear power a reality. In addition, the line between nuclear power and nuclear weaponry was blurry, just as it is now, making the military reluctant to relinquish its hold on the nation’s nuclear reactors, no matter how often the spirit of “Atoms for Peace” was invoked. Each military service made the case that it urgently needed nuclear power. The Army wanted portable, tireless power plants for Arctic radar bases, the first line of defense against a Soviet air attack. The Air Force wanted a supersonic bomber with unlimited endurance, the ultimate weapon in a world where airpower was ascendant. And the Navy wanted to fulfill the dream of a “true submarine,” a ship that would live beneath the waves. Each service was convinced that without perfecting a mission for the Atomic Age, it would become obsolete. Interservice rivalry is a grand American tradition, but in those tense early days of the Cold War, the stakes had never been higher.




The explosion at SL-1 led to the end of the Army program, happened within weeks of the end of the Air Force’s atomic plane, and opened the door for the Navy’s long-standing, jealously guarded monopoly on military nuclear power. The civilian industry has for more than a generation been staffed largely by Navy veterans, and the Navy philosophy has, in large part, become the industry’s philosophy. On March 28, 1979, Three Mile Island became a virtual brand name for nuclear disaster, resulting in showy but shallow reforms. SL-1 affected the DNA of the industry in utero, transforming the very philosophy of nuclear engineering. Questions as fundamental as the number of control rods necessary to run a plant safely were settled at SL-1. The dream of miniaturized, portable nuclear plants died with McKinley, Legg, and Byrnes.




Today, people on both sides of the nuclear power debate anticipate an atomic renaissance in America. Chronic instability in the Middle East and fears of global warming have brought together an unlikely coalition of conservative isolationists and fretful environmentalists, all of whom argue that emission-free nuclear power, already quietly responsible for nearly 20 percent of the American energy supply, is ready to take on more of the nation’s energy burden. Over one hundred nuclear plants generate electricity in the United States. Thirty-two new reactors are planned. All are descendants of SL-1. With so many plants in operation, and so many more on the way, it is vitally important to understand the real reasons, technical and otherwise, a nuclear reactor exploded in 1961.




Understanding the dominant theory of the explosion does not require a familiarity with nuclear physics. Within days of the incident, rumors of infidelity and a love triangle sprang to life, stories of an aggrieved husband who used a control rod as a peculiarly modern murder weapon. There was just enough truth in the story, and it explained the tragedy so neatly, that it rapidly obscured the underlying issues at SL-1. One of the young crewmen was, in fact, unstable and had a collapsing marriage. But why was he allowed to perform dangerous maintenance with so little supervision? The rapid, manual raising of a single control rod did cause the devastation at SL-1. But why would a reactor be designed so perilously close to criticality? Why would procedures actually dictate the manual lifting of that rod? The story of the love triangle and murder-suicide has been handed down faithfully by people in Idaho, the military, and the nuclear industry. Like all good folklore, it embodies the bedrock principles of those who keep it alive, even, or perhaps especially, where it diverges from the facts. And while the story has proven to be extremely durable, it is an inadequate description of what really caused America’s only fatal reactor accident, and what lessons should be learned.




The complete story of SL-1 is neither a murder mystery nor a love story. It is more than an engineering case study as well, an incident that cannot be explained completely with flux diagrams and reactivity calculations. The story of SL-1 is a war story, a tale of a bloody, costly struggle between the three branches of the United States military. It happened at a time when nuclear annihilation was a frighteningly real possibility: January 3, 1961, was eight months after Francis Gary Powers was shot down over the Soviet Union, and three months before the Bay of Pigs invasion. The military was preparing to fight a nuclear world war that many viewed as inevitable, and nuclear power was seen by each branch as a way, quite literally, to increase its power. Massive budgets were at stake, but it was more than that. The generals and admirals all believed passionately that survival was at stake both for their service, and for the nation. In this struggle for nuclear supremacy, the Army skirmished on the fringes, but the Navy and the Air Force were in a fight to the death, as the flyers argued convincingly that airpower and only airpower could save America from the communist menace. And while many of this war’s battles took place in Idaho, it began, as so many American wars have, with an attack on a ship.


































chapter 1




THE USS UNITED STATES










While the Manhattan Project was a jealously guarded Army protectorate, the Navy somehow managed to insert two of its officers into pivotal roles: both atomic bombs dropped on Japan were armed in flight by U.S. naval officers. Captain William “Deak” Parsons, USN, climbed into the hold of the Enola Gay and armed Little Boy en route to Hiroshima, and Commander Frederick Ashworth did the same for Fat Man on the way to Nagasaki. After their B-29s banked away from the atomic explosion, after they watched the sky boil and felt the impact of the pressure wave and its reflection, those two men may have become the first acolytes of what would become pillars of naval doctrine in the postwar years: the future of warfare was atomic. And the future of the Navy was the USS United States.




Her hull number would be CVA-58, the “CV” the Navy’s standard designation for a fleet aircraft carrier, and the “A” a new designator for “atomic.” The United States was “atomic” because she was large enough to carry nuclear bombs and the planes that could drop them. At seventy-nine thousand tons, she would be the largest warship ever built by any navy, 50 percent larger than the Midway, the largest carrier of World War II, and more than double the size of the Essex class carriers, the workhorse of the fleet and the carriers that won the war in the Pacific. Her size was dictated by the huge planes she was to carry, which were in turn engineered around the massive weight of the atomic weapons of the era. The “Fat Man” style bombs weighed ten thousand pounds apiece, and required hundred-thousand-pound airplanes to carry them. One carrier-launched bomber of the Navy in World War II, in comparison, was the SB2C Helldiver. It weighed a sprightly thirteen thousand pounds. In the nuclear age, everything needed to be bigger.




Another point of comparison: the Helldiver was thirty-six feet long and had a wingspan of forty-nine feet. The Navy theorized that its new atomic bomber, called ADR-42 on the drawing boards, would be eighty-seven feet long and have a wingspan of 110 feet. That massive wingspan could never work on a traditional carrier; during takeoff and landing the wings could never get by the “island,” the structure that rose from a carrier’s flight deck, containing the bridge, the radar masts, and the exhaust stacks that made operating an aircraft carrier possible. The presence of the island limited the wingspan of carrier-borne aircraft, and this limitation led to the most radical aspect of the new carrier’s design: her deck would be completely flush.




Radar and communications would be provided by other ships. Exhaust gases from the engine room would pass not through smokestacks, but through gill-like openings on her sides. Since the United States, as huge as she was, would only be able to carry a limited number of the bombers and their atomic weapons, the ship’s defense would also be the responsibility of other ships. It would require a whole battle group to support and defend her, including at least two other conventionally designed aircraft carriers to carry fighter aircraft. The entire concept—a huge carrier, new giant bombers, hundreds of atomic bombs, a dozen or more ships in support—represented an unprecedented investment, especially in peacetime. No matter. The new ship would allow the nation to project its monopoly on atomic power to any corner of the globe. And the USS United States wasn’t just revolutionary; she was beautiful. With no protrusions marring the flight deck or limiting wingspans, she was the ultimate realization of carrier design, a huge, pure runway upon the seas.




The total cost of the project was staggering. The United States by herself would cost $189 million, and the total cost of her dedicated battle group might run as high as $800 million—a mind-boggling amount of money in 1949, when the postwar nation was eagerly slashing defense budgets. The Navy, religiously committed to the project, agreed to cancel the construction of thirteen other ships to offset some of the cost, and, along with constant, zealous lobbying, it managed to get the budget for the massive ship approved. Construction would take place in Shipway No. 11 at Newport News Shipbuilding in Virginia. During the war, the massive Shipway No. 11 had made six LSTs at a time, the giant ships designed to ferry tanks and troops from shore to shore during amphibious landings.




The USS United States would not only fill the shipway by herself, but would also rise above and swell beyond the dock as she took shape during her four-year construction. She was so big it took shipyard workers a full month just to place the wooden blocks in the bottom of the dry dock that would hold her keel plates in position while they were welded together. Finally, at 8:45 AM on a cold, drizzly Monday, April 18, 1949, the largest crane at Newport News carefully lowered into the bottom of Shipway No. 11 a flat plate of steel, twenty-four by thirty feet square and one inch thick, the first fifteen tons of a ship that would weigh seventy-nine thousand tons. Someone must have pronounced the keel “well and truly laid,” in accordance with naval tradition, and who present could doubt it? They were witnessing history, the ascendance of the USS United States as the world’s greatest ship, and the United States as the world’s greatest maritime power.




Five days later, construction of the United States was canceled.




 






It was not, as later claimed in Navy legend, a complete sneak attack. The Newport News Times-Herald, as the main paper in a company town, was ever sensitive to the vagaries of federal contracts. The headline even on the afternoon of the keel laying warned readers that “Controversy Still Rages on Capitol Hill Over Craft.” In fact, the Navy seemed to be hurriedly laying the keel in the hope that doing so would make the ship a fait accompli, no longer subject to cancellation. The keel laying for the United States took place without ceremony or dignitaries, unusual for any large warship, conspicuous for the largest warship ever made. Neither the president of the shipyard nor the mayor of Newport News, R. Cowles Taylor, attended the event, although the mayor did find the time to react indignantly to the news that Elmer Davis, a nationally syndicated radio announcer, had erroneously broadcasted to the nation that the keel laying took place in Norfolk. The local paper summed up the position of the town and the Navy when it wrote hopefully, “the facts in the matter are that the keel has been laid, steel fabrication is well under way and opponents of the plan will have a harder time now trying to get the contract thrown out.”




The “opponents of the plan” were the Navy’s most dangerous natural enemy: the U.S. Air Force. Although an independent entity only since 1947, the Air Force had done a masterful job of convincing powerful people in the Capitol, the Pentagon, and the public that nuclear weapons had made the Navy, and to a lesser extent the Army, obsolete. Long-range bombers, such as the Air Force’s own pet project, the B-36, could fly anywhere at any time, drop devastating atomic weapons with precision on the enemy, and return home safely. Ships and armies, they argued, were necessary only to the extent that they could support the activities of the Air Force. For a country that had just lost hundreds of thousands of citizens in a bloody four-year struggle, it was a seductive theory: wars of the future would be won by invulnerable fleets of airplanes, high above the battlefield, with victory assured by American technical know-how. The Air Force argued convincingly that bombers should be flown by them alone. The Navy’s job was to operate ships, they said, and atomic weapons had made ships obsolete.




For its part, the Army largely took the Air Force’s side in the struggle. After all, the Air Force generals in the fight, men like Curtis LeMay, Hoyt Vandenberg, and George Kenney, had all been career Army officers until recently, and cultural ties between the two services were still strong. The Army, too, was historically accustomed to massive drawdowns after wars, and knew that it could just as rapidly be rebuilt, with the help of the still-active Selective Service System, the instant that shooting began anew. Additionally, the Air Force was more zealously going after the Navy’s budget, fighting the Navy on every project it proposed that involved aviation. More so than the Army, the Navy and the Air Force both required years and millions of dollars to procure their expensive weapons platforms, and both believed with good reason that any budgetary gain of the other service was their loss.




Navy leaders were not being paranoid when they perceived that the nation’s highest civilian leadership was biased against them, feelings that extended all the way to the White House. President Truman had been in the Missouri National Guard during World War I, and famously came to the conclusion that the Marines, a part of the Department of the Navy, were glory hounds who historically got more credit than they deserved. As president, Truman summed up his feelings about the Corps in a 1950 letter he wrote to Congressman Gordon McDonough of California: “For your information the Marine Corps is the Navy’s police force and as long as I am President that is what it will remain. They have a propaganda machine that is almost equal to Stalin’s.” While Truman quickly backtracked when the letter was made public, no one in the Navy Department doubted his true feelings about the sea services. And while Truman’s old grudge against the Marine Corps was worrisome, it was the disposition of Secretary of Defense Louis Johnson that kept the admirals awake at night.




Louis Johnson was only the second man to hold the position of secretary of defense. The job was created by the National Security Act of 1947, the same landmark legislation that created the Air Force as an independent entity, as well as the CIA and the National Security Council. Prior to 1947, the War Department, controlling the Army and the Army Air Forces, was a peer organization to the independent Department of the Navy. The 1947 act unified them all under the secretary of defense, and unification was something the Navy resisted, certain that it would make it subservient to the other services.




In part to placate the Navy, Truman named as first secretary of defense James Forrestal, a former secretary of the Navy who had initially opposed unification and was widely respected and trusted within the service. Unfortunately, Forrestal, his authority poorly defined and understood, found it impossible to quell the interservice rivalry that unification and shrinking budgets had inflamed. So stressful was the post that Forrestal resigned as secretary of defense after just eighteen months, citing exhaustion. He promptly checked himself into Bethesda Naval Hospital and seven weeks later jumped to his death from a sixteenth-floor window, on May 22, 1949.




Into this troubled position stepped Louis Johnson. In a role that required considerable tact, Johnson seemed almost to take pride in the number of enemies he could make. Historian William Manchester described him as “Truman’s son-of-a-bitch.” The urbane Secretary of State Dean Acheson, who despised Johnson, wrote that he was “mentally ill.” General Harry Vaughan, a military aide to Truman, called Johnson “the only bull I know who carries his own china shop around with him.” Even Truman, Johnson’s patron, said of him later that he had a “pathological condition,” that he “offended every member of the cabinet,” and that he “never missed an opportunity to say mean things about my personal staff.” Johnson was bald, big, and looked every inch like the ruthless, climbing politician that he was. He had helped found the American Legion after World War I, and was Franklin Roosevelt’s assistant secretary of war. Ominously to those in the Navy Department, Johnson had been an aviation zealot even then, and was fired by Roosevelt in 1940 when France fell to the Nazis, revealing the degree to which the American military had deteriorated under his care (and that of his boss, Secretary of War Harry Hines Woodring, who was also fired). Johnson’s political career was resurrected after he mobilized the American Legion, along with a considerable number of his own dollars, to support Truman in the 1948 race against Thomas Dewey. Truman appointed him secretary of defense in 1949, no doubt appreciating the talents of a man who could climb his way up the political ladder the old-fashioned way, by securing votes and calling in favors.




Johnson, for his entire career, was completely enamored with the idea that advances in aviation had made all other military endeavors obsolete. This was not conjecture on the part of paranoid Navy leaders, nor partisan criticisms of a man who had a legitimate mandate to slash defense budgets in a postwar world. Johnson really didn’t like the Navy and he really loved the Air Force. He summarized his position neatly in a conversation with Admiral Richard Conolly in 1949:








Admiral, the Navy is on its way out. There’s no reason for having a Navy and a Marine Corps. General [Omar] Bradley tells me that amphibious operations are a thing of the past. We’ll never have any more amphibious operations. That does away with the Marine Corps. And the Air Force can do anything the Navy can nowadays, so that does away with the Navy.







Johnson scrapped and sold off ships as fast as he could, ignoring the Navy’s pleas to at least mothball some of them, in case his theory was wrong and the nation might someday again need destroyers and frigates. He did the same thing with the Army’s tanks. Johnson was brazenly confident about his view of the future of war, and the evidence seemed to be piling up in his favor. When he ordered the cancellation of the United States, the Berlin Airlift had been going on for ten months, feeding and supplying the people of blockaded West Berlin entirely by air, humiliating the Soviets without a shot being fired and garnering massive American public support. The images of American candy bars floating down to the children of West Berlin on tiny parachutes were a symbol to many of how omnipotent airpower had become.




In addition to having visceral enemies in both the president and the secretary of defense, the Navy was also masterfully outplayed by the Air Force in the public relations battle between airpower and sea power. The new service portrayed itself as modern and forward thinking, and the Navy’s admirals as fusty, gold-braided aristocrats from another century. Large ships, such as aircraft carriers, were vestiges of the pre-Hiroshima world, they argued: vulnerable, slow, and expensive. The Navy, unaccustomed to defending its very existence, sputtered at times that relying solely on strategic nuclear bombing was immoral, and at other times that it should be allowed to do the strategic bombing, too. Time magazine, a close ally of the Air Force’s in the public debate, summed up the anti-supercarrier argument succinctly in its small story about the building of the United States before its cancellation: “The CVA-58 will probably carry about the equivalent of an Air Force bomber group, of which the Air Force has 16. One spread of torpedoes or a near-miss from an atomic bomb would put it out of action.”




While trying to kill the supercarrier, the Air Force was promoting the airplane of the future: the B-36. The massive plane could fly 8,700 miles, more than 50 percent farther than the B-29, the most advanced bomber of World War II. The B-36 could carry eighty-six thousand pounds of bombs, twice the payload of the B-29, and five times the payload of the B-17. And unlike the theoretical advantages of a supercarrier, the B-36 already existed: the maiden flight of the plane took place on August 8, 1946. While the Navy could show drawings of the United States, the Air Force could fly its vision of the future, showing congressmen and their constituents alike what the shiny, hygienic future of warfare looked like.




With the Air Force generals smiling in the wings, Secretary of Defense Louis Johnson canceled the construction of the supercarrier without consulting anyone in the Navy. An enraged Secretary of the Navy John Sullivan resigned in protest. A group of desperate Navy officials drafted an anonymous document that implied that Louis Johnson and the secretary of the Air Force, Stuart Symington, were benefiting financially from the B-36 program. A congressional investigation was hastily convened.




While the charges of corruption were baseless, the hearings did give the Navy a chance to plea publicly for its survival. Starting on October 6, 1949, a string of Navy officers testified, including well-known heroes from World War II: Admirals Ernest King, Chester Nimitz, William “Bull” Halsey, and Raymond Spruance all spoke up, as did Marine Corps Commandant General Alexander Vandegrift. They testified about strategic bombing, the Air Force, and the B-36 bomber. The USS United States wasn’t vulnerable, the Navy argued—the B-36 was.




Admiral Arthur Radford was the Navy’s most compelling witness. A naval aviator since 1921, Radford had, among other duties, commanded Carrier Task Force 6 during the war, directing the naval aviation that helped win the battles at Iwo Jima and Okinawa. Radford was a man who could speak convincingly about the advantages of a strong naval air wing. He was also dashingly handsome, a good speaker, and believed fervently everything he said. Radford described the B-36 in much the same way the Air Force described the supercarrier: “slow, expensive, very vulnerable…” He attacked the Air Force’s claims about the accuracy of the bomber. “The B-36 cannot hit precision targets from very high altitudes under battle conditions.”




If Radford was the Navy’s most convincing witness at the hearings, the most anticipated was the chief of naval operations, Admiral Louis Denfeld. No one was quite sure what he would say. For him to support the views of his aviators would be to take on his colleagues within the Joint Chiefs of Staff. In an environment where allegiances and loyalties were being scrutinized, Denfeld was not a naval aviator—he had spent most of his seagoing career on destroyers. In the end, Denfeld decided to commit professional suicide rather than betray his fellow naval officers.




“Why do we need a strong Navy when any potential enemy has no Navy to fight? I read this in the press, but, what is more disturbing, I hear it repeatedly in the councils of the Department of Defense.” With those words, Denfeld began a detailed defense of the Navy, and a repudiation of the beliefs and the abilities of his boss, Louis Johnson, the secretary of defense. “There is a steady campaign,” he told Congress, “to relegate the Navy to a convoy and antisubmarine service…this campaign results from a misunderstanding of the functions and capabilities of navies and from the erroneous principle of the self-sufficiency of air power.” Denfeld would be fired within days.




General Omar Bradley, war hero and brand-new chairman of the Joint Chiefs, provided the strongest statement of pure interservice vitriol to close the hearings. To impugn Denfeld’s testimony, he first recounted his own impeccable war record, as commanding general of the Twelfth Army Group, at 900,000 men the largest field command in the history of the U.S. military. As for Denfeld, the general stated “I was not associated with Admiral Denfeld during the war, and am not familiar with his experiences.” Denfeld, as the general well knew, had safely spent most of the war in Washington as assistant chief in the Bureau of Navigation. Known by the public as a polite and calm counterweight to the bellicose George S. Patton in Europe, the strength of Bradley’s emotion in the congressional hearings shocked everyone. He saw the admirals’ testimony as not just obnoxious but disloyal, an attack on the principle of civilian control of the military. His voice trembling with anger, Bradley stunned the hearing room by calling the Navy admirals “fancy dans who won’t hit the line with all they have on every play, unless they can call the signals.”




History would call the entire episode the Revolt of the Admirals, and like most rebellions, this one was doomed. The USS United States remained canceled, and the primacy of the Air Force was affirmed as the backbone of the nation’s Cold War military doctrine. Louis Johnson and the Air Force had won the day. The leadership of the Navy, cowed by their defeat, moped on the sidelines, hoping they might someday get another chance to prove that navies were somehow still relevant in the atomic age.




 




So the blueprints for the USS United States were rolled up and shelved, referred to by only those naval aviation fanatics who refused to let die the dream of the supercarrier. Few aviators probably bothered to look at the plans for the engine room, the least loved and most important compartment on any warship. The engines of the United States would need to generate an incredible 280,000 shaft horsepower to propel the ship at the required 33 knots. The engine room would use the latest postwar developments of high pressure (1,200 psi), high temperature (950° F) steam, generated by eight oil-burning boilers in four engine rooms.




But while unusually big, and perhaps incrementally hotter and at higher pressure, there was nothing revolutionary about the engine room of the United States. In burning fossil fuel to boil water and create steam, the United States was propelling herself in fundamentally the same way that Robert Fulton had propelled his ship down the Hudson in 1807. (Interestingly, the Air Force’s B-36 was also propelled in a way that would soon be seen as quaintly old-fashioned—it was the largest airplane ever built with piston engines, the last of its kind at the dawn of the jet era.) The USS United States, the Navy had believed, was a carrier for the atomic age, because she could carry planes large enough to be armed with atomic bombs—that’s why they had proudly added the “A” to her hull number. Only a few thought there might be some other practical use for the mysteries of the atom, a use that would truly revolutionize the Navy, propel it back to the vanguard of the nation’s war plans, and create an entirely new source of power in the process.




The man who would rescue the Navy was Hyman George Rickover, a five-foot, five-inch-tall captain who never served in combat and wasn’t even eligible to command a ship—as an engineering duty officer he was limited to vital but inglorious jobs such as managing shipyards and supply depots. Laboring deep within the bowels of an obscure bureaucracy, this captain was convinced that by the sheer power of hard work, discipline, and intellect, he could create a use for the atom other than nuclear weapons. In an incredibly short period of time, he would almost single-handedly take this idea from the most skeletal of theories to the fulfillment of an ancient naval dream. The swiftness of his success surprised everyone, on both sides of the Iron Curtain. When he burst on the scene, however, he was not greeted as a savior by the admirals who had survived the dark days of 1949. Instead, they did everything they could to throw him out of the Navy.
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The technical investigation into the SL-1 explosion would involve hundreds of engineers over a period of years, men and women in the employ of a dozen different entities, including the National Reactor Testing Station, the Atomic Energy Commission, General Electric, and Combustion Engineering. The investigation would assume the character of many a nuclear enterprise as it became a slightly bloated, self-sustaining bureaucracy, an interesting occupation for mostly anonymous men who churned out thousands of pages of mind-numbing detail about what had gone wrong with the machinery of SL-1.




The investigation into the personal lives of the three men killed at SL-1 was much less expansive, and would for the most part bear the signature of a single man: Leo Miazga. Miazga was a tough investigator who came out of the mountains of eastern Pennsylvania and won two Bronze Stars in World War II fighting in Europe and Africa. As special investigator for the Atomic Energy Commission, Miazga would author two scant memos about the personal lives of Legg and Byrnes, a total of thirty-one double-spaced pages that represent the only contemporary investigation of the personal lives of the three men who died that night.




 






Even now, one of the first things people who knew Richard Legg say about him is that he was short. The autopsy report would measure him at five-and-a-half feet tall. Self-consciousness about his stature may have caused the characteristics people usually mention next when asked to describe Richard Legg: a certain belligerence, a drive to constantly physically assert himself, a vanity about the muscles he worked to build, flex, and use in roughhousing that always bordered on the aggressive. The secret memo written by Miazga in 1962 actually used the words “small man complex.”




Legg was a Navy man at an Army nuclear plant, a proud member of the Navy’s famous construction battalion, a Seabee, with the requisite bumblebee tattoo on his right shoulder, and a hula girl tattooed on his left arm for good measure. The Army was required to allow a certain number of Navy men into its small reactor program because of the sea service’s interest in portable land-based reactors. Rumor had it that the Army drew all its Navy men from Seabees in order to keep Rickover’s meddling hands off the Army program, something they couldn’t do if it were staffed with Rickover’s regular “nukes,” the elite, hand-chosen nuclear-trained men from the submarine force.




Legg grew up in Roscommon, Michigan, a tiny, rural town in the central part of the state where his father owned a sawmill. He joined the Navy in Grayling, Michigan, the nearest town large enough to host a recruiter, shortly after graduating from high school in 1952. After two years in the Seabees, Legg read in a brochure that the Army was recruiting men from other services into its nuclear program. Legg reached the same conclusion the Army had, that the America of the future was atomic-powered, and he signed up. He arrived at Fort Belvoir, Virginia, to begin his training in 1958.




During the eight-month course at Fort Belvoir, Legg, like the rest of the men, was evaluated for his overall fitness, mental and physical, for isolated duty. Isolated, because the Army justified its nuclear program largely by citing the power requirements for remote, Arctic bases. Having successfully navigated all qualifications placed in front of him, Legg was ordered to SL-1 in Idaho to complete his training in the fall of 1959. He was twenty-five years old.




Legg did not come to Idaho with a wife, but he soon found one, among the modest Mormon families of the area. She was the nineteen-year-old Judith Cole, who lived with her devout parents on 265 South Capital Avenue in Idaho Falls. She worked as a stenographer on the site. While her parents were perhaps distressed at the seven-year age difference between them, and that Legg was not Mormon, they probably took solace in the fact that she had married a man in the nuclear program. Such a marriage was seen as upward mobility for the young women of the area. At the time of SL-1’s explosion, she was eight months pregnant with their first child.




In Idaho, Legg progressed through his training, eventually qualifying as shift supervisor and chief operator in September 1960. Legg’s professional progress was not unblemished, however, and he demonstrated some of the same problems with authority that would most often be attributed by future investigators to Jack Byrnes. Soon after Legg qualified as shift supervisor, the SL-1 plant superintendent caught him with his feet on the SL-1 instrument panel. Unfazed, Legg at first refused to remove them. He’d also been caught sleeping in his car while on duty, and showed up for work drunk a month before the explosion. Legg would set off alarms intentionally to startle his crewmates, and on one occasion he actually shut off a cooler, which caused some control instruments to overheat.




The most serious disciplinary incident in Legg’s career took place in December 1960, when he falsified records to show that a friend was on watch inside the plant when he was actually absent. Unfortunately for Legg, his friend was spotted by a supervisor in downtown Idaho Falls at that same time. As a result, the colleague was moved to a different crew so that he would no longer be supervised by Legg. His replacement on Legg’s crew was Jack Byrnes.




Another consequence of the incident was that Legg was reprimanded by Sergeant Paul Conlon during the staff Christmas party at the Rogers Hotel on December 23, 1960. When confronted, Legg actually puffed out his chest and challenged his superior to a fistfight. Sergeant Conlon declined, and told Legg that he expected to see him to discuss the matter in the SL-1 office the next time they were on-site at the same time. The day of the scheduled meeting: January 4, 1961.




 




While Richard Legg was known for his short stature and his attempts to compensate for it, Richard McKinley was actually the smallest man on the crew. He was the same height as Legg, but weighed just 115 pounds compared to Legg’s stocky 160. McKinley had been in Idaho just three weeks, but under different circumstances might have been the ideal moderator between his two volatile crewmates. Born in Union City, Indiana, in 1933, he was the oldest of the three men at twenty-seven. He was a veteran of the Korean War. He was happily married to Caroline and had two small children, ages three and nine months. He was also a career military man, having served four years in the Air Force, one and a half years in the reserves, and another four years in the Army, four years that ended with his tour in Idaho. With a few more weeks, perhaps the mature, midwestern family man could have helped avert whatever developed inside SL-1 on January 3, 1961. As it was, he was too inexperienced either to prevent the disaster, or to cause it.




 




Jack Byrnes was bigger than Legg, at five feet, ten inches and 175 pounds, something they both surely noticed in the hypercompetitive, masculine atmosphere of the Army’s nuclear power program.




Like Legg, Byrnes was married. His wife was the former Arlene Casier, his hometown sweetheart from Utica, New York. They wed before he left New York for the Army, after forging his birth certificate to make him one year older than his seventeen years, in 1956. They had to grow up quickly—by the time he was nineteen, Jack Byrnes had a wife, a child (John Byrnes IV, born in 1958), and an enlistment contract with the U.S. Army.






Byrnes served a tour in Newfoundland, Canada, where he must have found something about the frigid climate that agreed with him. He volunteered for the Army’s nuclear program in 1958, and was ordered to Fort Belvoir, where one of his classmates would be Richard Legg. After successfully completing the training at Fort Belvoir, Byrnes received orders to report to SL-1 in Idaho.




Like Legg, Byrnes seemed not to have outgrown some of his youthful tendencies by the time he arrived in Idaho. He complained extravagantly at work, and threw tools in frustration at any perceived slight. He once refused to conduct a check of the plant as ordered by Sergeant Herbert Kappel, his chief operator before he was transferred to Legg’s crew. Kappel offered to take Byrnes outside and teach him a lesson in respect, an offer Byrnes declined, and an offer that prompted him to comply reluctantly with Kappel’s order. In the United States Army of 1960, Kappel’s training techniques were sanctioned by the chain of command. Before challenging Byrnes to a fight, Kappel had discussed the idea and received approval from Sergeant Richard Lewis, the plant superintendent, the same superintendent who had ordered Legg to remove his feet from the instrument console. Kappel told Miazga later that “this approach was selected as a means of assuring that he take a more serious view of his job.”




While his interactions with his fellow soldiers were rocky, his stormy relationship with his young wife was at the center of most of his worst moments. Byrnes’s colleagues, when interviewed by investigators after the explosion, almost universally agreed with the statement given by Jim Bleak, one of Byrnes’s coworkers at Kelly’s Texaco in Idaho Falls where he worked part-time. Bleak said that Byrnes “preferred the company of male friends to that of Mrs. Byrnes” and that “the only occasions that Mr. Byrnes displayed temper was during conversations with his wife.”




Byrnes had learned to ski while growing up in upstate New York, and he soon found that his new home in Idaho was a skier’s paradise, with mountains in every direction. In order to ski for free, he volunteered for the ski patrol in the Pine Basin Ski Area. He would spend long hours on the slopes, almost always without his increasingly frustrated wife, who was at home raising their young son on a tiny budget, without the benefit of the many diversions that Jack Byrnes had created for himself in Idaho.




As a result, when he was home, they fought constantly. Robert Matlock, an engineer and onetime neighbor of Byrnes, told Miazga with an engineer’s precision that the couple “had serious arguments on an average of one a week and less serious ones in between.” Some of their fights became public spectacles, with Arlene throwing Jack’s clothes onto the lawn as she screamed. The military community was sensitive about such antics in the small town that hosted them; Sergeant Gordon Stolla’s wife counseled Arlene that “civilians generally class military personnel as a group and if one of a group gets a bad name the name is applied to the rest of the group.” Mrs. Stolla told Miazga that her advice “made no impression on Mrs. Byrnes.”




Mrs. Stolla was the only witness interviewed who seemed to blame Arlene Byrnes almost entirely for the problems in that marriage, and she also spoke very favorably of Jack Byrnes. She was impressed the first time she ever spoke to Byrnes, by his “attitude and stated goals,” and thought his voice sounded like that of her little brother’s. He was, in her words, “kind, considerate, and polite,” “intelligent and eager to learn.”




Arlene Byrnes, on the other hand, seemed to annoy Mrs. Stolla with her every act, and it was Arlene’s failure to uphold her high standards for proper Army wife behavior that seemed to most offend her. Miazga wrote of Mrs. Stolla: “She said that Mrs. Byrnes wanted to have a nice apartment and good furnishings but made no real attempt to preserve and maintain her furniture or personal effects and as a result was actually losing instead of gaining the things she desired.”




Even Arlene Byrnes’s performance as a widow was criticized by Mrs. Stolla. She, again alone among those interviewed, described Arlene after Jack’s death as “completely mercenary” and said that she “dwelled at length as to how much money she would get as a result of the loss of her husband and how soon it would be given to her.”






Perhaps because her opinions were so strong and not echoed by others, Leo Miazga thought it prudent to look into the background of Mrs. Stolla as well. He checked with Captain R. L. Morgan, ranking officer for the whole site, who told Miazga knowingly that “Mrs. Stolla is a frank and somewhat outspoken person.” He added, “for this reason some people tend to dislike her.”




During the holiday shutdown of the reactor, Jack and Arlene actually spent some time together, perhaps in an attempt to heal their marriage, or perhaps at the insistence of Arlene. On December 23, they attended the eventful staff Christmas party at the Rogers Hotel together, the same party where Legg challenged his supervisor to a fistfight. They attended a New Year’s party together on December 31. Perhaps that went well, because the next day Byrnes took his wife with him on what was his most treasured solitary pastime: skiing.




They returned home from the slopes at 5:00 PM, but apparently their time together had not repaired the underlying damage to their marriage. They began a violent argument, intense even by their standards. At one point, Arlene went to Robert Matlock’s apartment next door to call the police. While she was on the phone, Byrnes left. For the next two nights he would sleep at the apartments of friends. Byrnes returned home on the morning of January 3 to look in the mailbox for his Army paycheck and was enraged when he found that Arlene had taken it. He didn’t have time to pursue Arlene, the check, or another fight. The holiday break was over, and he had been assigned to a new crew, Legg’s crew. His shift began at 4:00 PM.
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