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        Preface

      
      On her first trip to America in 1999, Kyoko Hayashi, an award-winning Japanese novelist and memoirist, made a personal pilgrimage to the Trinity site, hoping to better understand the atomic bomb that had killed so many of her family, her neighbors, and her fellow citizens in Nagasaki, Japan. She reported later that—in looking out at the desert from the Trinity site—she had been transformed. Fourteen years old the day of the bomb, she suffered physically from the bomb’s effects for the rest of her life, but she also suffered from the inescapable identity of being a hibakusha (“A-bomb victim”). The hibakusha have been regarded in Japan for decades with both shame and pride, respected yet also reviled, honored yet rendered invisible, shunned because their very existence brought painful national reminders of the war, the losses, and the defeat, which many Japanese believed was caused by the atomic bomb. Hayashi had spent long years, as she later explained, on a spiritual journey trying to understand the meaning of the death of her friends in Nagasaki and living with constant fear of her own death from the radiation.1

      Standing at the Trinity site she came to a profound new realization: “I shuddered as the silent waves were approaching from the bottom of the land, far off mountains with the red surface and brown-colored wilderness. Oh, how hot it would have been—. Until I stood here at ‘Trinity site,’ I had thought that the first victims of the atomic bomb on earth were us—the humans. I was wrong. The first victims were here. They were here without crying or screaming. Tears welled in my eyes.” She came to a new and deeper awareness: “Standing in front of the obelisk, I was truly bombed for the first time.”

      The Japanese documentary filmmaker Yoshihiko Muraki also found a new way of thinking about the 1945 atomic bombs based on a visit to the Trinity site. He came to America to make a documentary for Japanese television, “Memories of the Trinity Bomb.” He explained the new perspectives he came to have about the atomic bombings in Japan after being at the Trinity site: “I came to realize that by looking at the atomic bomb from July 16 instead of August 6, we may be able to grasp the complexities of the bomb from a different angle.” To Muraki, the Trinity site—the atomic bomb in the New Mexico desert—was the first transformation of the world. The second transformation occurred at Hiroshima, and the third at Nagasaki. The bomb dropped in the New Mexico desert and the two dropped on Japanese cities thus created a new kind of Trinity.2

      These observations helped shape my book: the many and often little-recognized effects of the atomic bomb, the surrounding desert, the sensations evoked by being a tourist at the site, the understanding that what exploded at Trinity was the first atomic bomb. Hayashi’s response is unusual for taking in the entirety of the site: its seeming barren vastness, but also the plants and animals, all of which she identifies as having been bombed, as she herself was by the second plutonium bomb. The land of the Trinity site may appear to some viewers to be barren and desolate, but it has been home to many plants, insects, reptiles, birds, and mammals and has been traversed, lived on, and fought over by humans for centuries. It holds many meanings.
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        Introduction

      
      The title of this book comes from a growing belief that the test of the atomic device in the New Mexico desert three weeks before the atomic bombing of Hiroshima was more than the test of the “gadget,” as the scientists dubbed it. It was, more accurately, the world’s first atomic bomb. Immensely more powerful than any weapon the world had seen, its effects on the surrounding and “downwind” communities have lasted for decades and, indeed, are still present. The place where that first explosion took place is today an officially designated National Historic Landmark. The Trinity test site is one of the strangest of all such designated historical areas. The official site, whose boundaries remain debated, contains one twelve-foot stone obelisk with two messages. The first reads (with missing punctuation), “Where the world’s first Nuclear Device was exploded July 16, 1945 Erected 1965 White Sands Missile Range J. Frederick Thorlin, Major General, U.S., Army, Commanding.” The second, added a decade later below the first, says enigmatically: “The site possesses national significance in commemorating the history of the U.S.A.”

      The sealed-off site is open to the public only one day a year. (For a few years it was open two times annually, but in 2018 the army reverted to once a year. It appears to be back to twice a year as of 2022.) It is surrounded by the White Sands Missile Range, where since its creation in 1942, military missiles and other weapons have been tested. Near the Trinity site also lies one of the newest U.S. National Parks, the former White Sands National Monument, created in 1933 to protect the stunning beauty of its gypsum dunes, brilliantly white, even blinding in the sun, and dazzling in the moonlight. Although several thousand visitors annually make the long drive to the White Sands, it closes to tourists on occasion when the military conducts missile tests overhead.

      This book, then, is about a site in the New Mexico desert, a spot where scientists, technicians, and the U.S. Army exploded the first atomic bomb at dawn on a July morning, helping to end a world war two months later. This is a history about that site: its selection, its construction and deconstruction, and the many attempts to preserve it. I pay less attention to the famous scientists who invented the bomb than to the construction workers, the technicians, the enlisted men and women whose work made the test possible, those who guarded the site, those who helped with the many experiments before and after, and those who obeyed orders from above and accommodated to the war in a hot, dry, desolate area of the nation. The scientists appear, of course, but they do not take center stage. Nor even, for that matter, does the atomic bomb itself. This is much more a book about a place, an environment that carries special historical weight in American memory. It is a landscape with a history of dissonant encounters and contestations among many different groups. In 1880 the land that later became the Trinity site lay near the Battle of Hembrillo, one of the last battles between the nearly defeated Apaches and the U.S. Army. Thus, as archaeologists Morgan Rieder and Michael Lawson point out, “only 63 years separate the bow-and-arrow era from the nuclear age.”1

      After World War II, the area surrounding the Trinity site area became an even larger militarized landscape for testing the new weapons of the postwar United States. It continues to be an area that some critics view as a vast “sacrifice zone” in the “tainted desert” of the American West.2 Historian Ryan Edgington notes insightfully that the Trinity site reveals “new values extracted from purportedly ruined landscapes.” At Trinity an “international site of remembrance emerged from the contaminated desert.”3 To some critics, the Trinity site represents a national guilt symbol “similar to a German concentration camp.”4 To local “downwinders” who seek restitution for the effects of their families’ exposure to radiation from the test, the Trinity site has become a place where they can express their anger and sense of bereavement and national betrayal. To many others, the site signifies American scientific know-how, national prestige, and military might: the place where the bomb that ended World War II—the weapon that changed the nature of warfare—exploded so powerfully. Increasingly, too, it signifies the time and place where America unleashed the world’s first atomic bomb—on itself.

      
        Overview

        The book begins with the test itself on a stormy mid-July dawn as official and unofficial men and women watched from afar and monitors throughout the state tracked the test’s results. Chapter 2 explores the long history of groups traveling through and contesting possession of New Mexico’s Tularosa Basin: Native Americans, Mexican and then Mexican Americans, and Anglos from around the nation and the world. It looks at multiple kinds of dispossession. Chapters 3 and 4 focus on construction of the test area and then what occurred on the site in the postwar decades. Chapter 5 explores the militarization of the Trinity area desert as the army, air force, and navy took possession of the land and air during and after World War II. Chapter 6 looks in detail at the radiation from the test. That issue has become more controversial over the decades and remains, arguably, a crucial issue for many people, especially New Mexicans. The book concludes with chapter 7, examining the relationships between tourism and the Trinity site. For decades different groups worked to preserve the area because of its historical significance, but even with the growing popularity of nuclear tourism worldwide, the Trinity site has remained shut off from access except for once or twice a year.

        A note about terminology: the name of the military area surrounding the Trinity site changed over the years, as did the military’s boundaries. Designated the Alamogordo Bombing and Gunnery Range in 1941, the name changed in 1945 to the White Sands Proving Ground. In 1947 the name became the New Mexico Joint Guided Missile Test Range, and in 1957 it was renamed the White Sands Missile Range. In this book I have used the latter name almost exclusively for the sake of clarity, but in a few places where it seemed important for the historical chronology I call it the White Sands Proving Ground.

      
      
        Sources

        Many historical materials document the Trinity test in books, articles, online sites, and manuscript collections in diverse places. Its technical aspects have been well studied by historians. I have profited from reading them and I cite many in the bibliography. Archival materials are rich and abundant; I delved deeply into National Park Service records, the Leslie Groves materials, and other collections in the National Archives repositories in Denver, Colorado, and in College Park, Maryland. The Ferenc Szasz papers at the Zimmerman Library at the University of New Mexico proved exceptionally rich. Szasz’s own 1984 history of the Trinity test remains highly respected and engagingly readable; his research files and copies of documents (some no longer available elsewhere) are truly invaluable. The Zimmerman Library is an exceptionally wonderful place to do research, with helpful staff and free scanning machines. The White Sands Missile Range in New Mexico has important materials, but they are hard to use because there is no established archival access for outsiders. Some of my earlier work in archives proved useful at times for these chapters, particularly the two Stafford Warren collections at UCLA, the radiological warfare collection at the National Security Archive in Washington DC, and the Advisory Committee on Human Radiation Experimentation Collection at the National Archives in Maryland.

        The interviews with a wide array of people connected to the Trinity test are rich and remarkable. Most are available online through the Atomic Heritage Foundation’s “Voices of the Manhattan Project.” I thank them here, formally, for permission to quote from specific interviews. The Los Alamos Historical Society also conducted interviews, and I am deeply grateful to their archivist, Rebecca Collinsworth, for sending me transcripts of several. In addition, oral histories and interviews from people connected to the Nevada Test Site, housed at the University of Nevada or available online, have deep importance for studies of America’s nuclear testing, although only a few pertain directly to the actual Trinity test.

        Online sources, websites, and blogs provide increasingly numerous materials for researchers working in the history of nuclear testing and for the Trinity test itself. The Nuclear Test Archive in Las Vegas holds treasures, many of which are available online, and the staff efficiently provides copies (although many documents have been redacted and others, even if listed, appear to be no longer available). Alex Wellerstein’s blogs and writings are always stimulating and deeply researched; Carey Sublette’s Nuclear Weapons Archive website has also been invaluable.
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        The Trinity Test

      
      At 5:00 a.m., July 16, 1945, after hours of thunder, lightning, and rain, a lull occurred in the weather, and the Manhattan Project scientists and technicians, on tenterhooks all night long, after two delays received final approval to begin last-minute preparations to detonate the world’s first atomic bomb. Half an hour later, the bomb, sitting in a one-hundred-foot steel tower in a secret test site in the south-central New Mexico desert, exploded, changing the world. The 18.6 kiloton explosion was four times more powerful than predicted, and watchers saw roiling black clouds, a blinding flash of light, and then a ball of fire rising from the earth. They also observed the slowly developing stem of the now iconic image of the nuclear era: the mushroom cloud.1 The photographs and movies of the event do not convey the sound, but the extraordinarily loud boom of the explosion reverberated, bouncing back and forth between the surrounding mountain ranges. One observer remembered the “sense of this ominous cloud hanging over us. It was so brilliant purple, with all the radioactive glowing. And it just seemed to hang there forever.” The thunder from the blast “bounced on the rocks, and then it went—I don’t know where else it bounced. But it never seemed to stop. . . . It just kept echoing back and forth in that Jornada del Muerto. It was a very scary time when it went off.”2

      Joe Lehman, a master sergeant with the Special Engineer Detachment (SED) at Los Alamos, who had been reassigned for several months of work at the Trinity site, still had vivid reactions decades later. Assigned to a hill a few miles from the test tower, his first reaction was shock: “Those of us who had been in the military and been on the firing ranges and bombing ranges know that you see an explosion and poof it’s over with.” The atomic explosion was very different: “This thing seemed to have a life of its own, it just kept going, roiling, climbing, doing things, changing color, changing shape and where was it going to stop. . . . It was different from anything we had ever seen.” Everything just seemed to keep expanding and moving and “the cloud didn’t want to stop.” He added, “The combination of the flash, the blast of air, the fantastic noise, and then the sight of this column climbing and climbing and just broiling and climbing. Now within minutes we began to see the sun reflecting off the dust particles and the colors were fantastic. There was nothing one could do except sit there in amazement of what had just happened.”3

      Many accounts of the Trinity test exist. Unlike those involved in other events of World War II, after which participants in battles returned home and often remained silent about their experiences sometimes for decades, those who were officially involved with the Trinity test wrote about it or talked about it. Robert Oppenheimer, head of the Los Alamos project to design and build the bomb, is often quoted: “We waited until the blast had passed, walked out of the shelter, and then it was extremely solemn. We knew the world would not be the same. A few people laughed, a few people cried. Most people were silent. I remembered the line from the Hindu scripture, the Bhagavad Gita: Vishnu is trying to persuade the prince that he should do his duty, and to impress him he takes the multiarmed form and says, ‘Now I have become Death, the destroyer of worlds.’ I suppose we all thought that, one way or another.”4 His brother, Frank, also a physicist working on the project, could not remember his brother’s words but thought that they both said simply, “It worked.”5 Kenneth Bainbridge, in overall charge of the test, said, “No one who saw it could forget it, a foul and awesome display.” He congratulated the other leaders at the main control bunker on the site, and then finished by saying to Oppenheimer, “Now we are all sons of bitches.” Oppenheimer later told Bainbridge that it was the “best thing anyone said after the test.”6

      Brigadier General Thomas Farrell, also at the control bunker, had different, far more celebratory memories: “The countdown was very dramatic. I’ve had a lot of countdowns since but this one was different.” Everyone, Farrell recalled, just stood staring straight ahead, not breathing in the darkness filled with thunder and lightning. Then came the loudspeaker and the automatic countdown: 5-4-3-2-1 “and then zero, and then the thing went off. All the darkness changed to this great light that flooded the whole sky in the black desert. Then the tension was ended, and we all started cheering.” Everybody went outside to take a look at the “great lighting effects. . . . After a few minutes everybody was congratulating each other.”7

      The story of the Trinity test has been told in fiction, graphic novels, participants’ firsthand accounts, and even in an opera—Peter Sellers’s 2005 Dr. Atomic. Historians have written numerous rich and detailed accounts of the scientific facts about the test, the experiments, and the results. We know much less about those who built the site, oversaw the equipment measuring the test results, took photographs, or stood by in case of medical emergencies. The men and women who traveled to nearby hills and saw the test unofficially are also a significant but often overlooked part of this history.

      
        The Manhattan Project: An Overview

        Many aspects of the development of the atomic bomb still astound. In just thirty-five months in the middle of orchestrating, funding, and fighting a two-front world war, the United States created a huge scientific and industrial enterprise code-named the Manhattan Engineer District (later simplified to the Manhattan Project), under which scientists, engineers, technicians, and other workers of all kinds succeeded in theorizing, designing, manufacturing, and testing an atomic bomb. Then, in an additional twenty-four days, from July 16 to August 9, 1945, the United States brought the materials to a remote Pacific island, assembled the bombs, and dropped them on two Japanese cities, ending the war. The atomic bomb project, a world-changing scientific and military accomplishment, remains lauded, lamented, and argued about to this day. The U.S. government had never before attempted anything so large, involving so many sites and people and costs, and it did so while maintaining extraordinary and unprecedented secrecy.8

        Most histories of the Manhattan Project’s atomic bombs focus on the roles and work of the scientists, which, although fundamental to the invention of the bomb, nevertheless slight the enormity of other contributions. The Manhattan Project included scientific laboratories that invented, produced, and tested new weapons of mass destruction, but it was also, in the words of biographer and historian Robert S. Norris, “a gigantic industrial and engineering construction effort, run by the military under great secrecy.” To produce materials for atomic bombs the United States took over tens of thousands of acres of privately owned and state-owned land in many locales. It required building housing, schools, hospitals, and other facilities for a workforce that eventually numbered in the tens of thousands, very few of them actually knowing with any certainty what they were working to produce. (This is discussed more fully in chapter 3.)

        The time frame from physicists’ first serious theorizing about nuclear fission until the invention and testing of an atomic bomb was shockingly short. Accounts of the discovery of nuclear fission give varying degrees of credit to different scientists, but all accounts focus on 1937 and 1938 with physicists in several countries studying the process of bombarding atomic elements with neutrons. Italian physicist Enrico Fermi and coworkers experimented in Rome; Otto Hahn and Lise Meitner, joined by Fritz Strassman, did the same at the Kaiser Wilhelm Institute in Berlin; Irene Curie experimented in Paris; Philip Abelson experimented in the radiation laboratory at the University of California, Berkeley; and Norman Feather and Egon Bretscher experimented at Cambridge University.9 It took some nine months for the phenomenon of a nuclear chain reaction to be understood, if imperfectly.10 Scientists around the world reacted with intellectual fascination to the nascent understanding of fission, but also with dawning horror, because in an expanding war around the world with Nazi Germany and Japan, some recognized that fission might provide the basis for a new kind of powerful military weapon—an atomic bomb. German physicists and scientific laboratories were among the best in the world even if many of the most brilliant faculty had fled, or been forced to flee, to other countries. Fear ran deep that the Nazis might produce atomic weapons.

        In the United States, émigré scientists voiced early and prescient worries about the weapon potential of fission. Leo Szilard, the Hungarian physicist working in Berlin who came to the United States when Hitler rose to power in Germany, took an early active role in trying to convince U.S. authorities of the military potential of atomic energy.11 Szilard left his professorship at the University of Berlin in 1933, fleeing to the United States, where he worked for a while at Columbia University and then took a research position at the U.S. government–sponsored “Metallurgical Lab” at the University of Chicago. In their alarm about the potential weapon in nuclear fission, Szilard and his physics colleague, Eugene Wigner, called on Albert Einstein for help; Einstein composed a letter to President Roosevelt describing atomic fission and the possibility that a powerful new weapon—an atomic bomb—could be created from the process. For weeks the scientists mulled over finding the right person to deliver the letter in person to FDR, finally persuading the president’s longtime friend, the economist Alexander Sachs, to arrange a face-to-face meeting during which Sachs delivered the letter and summarized in his own words the story of fission and its devastating military potential.12

        Laura Fermi, wife of the famed physicist Enrico Fermi, explained later why it was the exiled European scientists who alerted the U.S. president rather than their American colleagues. European universities had for a long time been closely allied with governments and political leaders, and faculty recognized that they could participate in issues beyond their immediate departments or disciplines. At that time in the United States, universities were only beginning to have such close ties, and the American scientists rarely thought of using their academic positions to affect politics and political actions.13 After receiving Einstein’s letter, FDR created the Uranium Committee in autumn 1939, which at first worked rather generally to coordinate research into the properties of uranium. In June 1940, when news reached U.S. officials of Germany’s expanded uranium research, FDR created a larger committee, the National Defense Research Council (NDRC), to begin serious investigation into methods for separating uranium isotopes. The following year, in June 1941, four months after scientists at UC Berkeley discovered plutonium, FDR created the Office of Scientific Research and Development (OSRD) to work on ways to separate uranium isotopes and to produce plutonium.14

        Officials at the NDRC and OSRD recognized the enormous challenges. To make an atomic bomb would require large amounts of the rare uranium U-235 and the newly discovered element plutonium for the core of the bombs, a process that Nobel laureate physicist Neils Bohr warned would turn the United States into “one huge factory.”15 This indeed is close to what actually happened as around the nation, huge secret factories began to function to produce uranium and plutonium and other crucial materials for atomic bombs.

        The autumn and winter of 1942 saw a transfer of authority over the bomb project from the OSRD to the newly established, code-named “Manhattan Engineer District” (the MED or the Manhattan Project), and vast new authority and funding was granted to the bomb project. The MED began to oversee and coordinate construction of the massive plants necessary to produce bomb-quality uranium and plutonium; it became the most massive building project up to that time in U.S. history. In the next few months, the Manhattan Project gained charge over the entire atomic bomb project.16

        
          Groves

          Secretary of War Henry Stimson appointed General Leslie R. Groves to head the Manhattan Project in September 1942.17 His earlier work overseeing large and complicated construction projects gave Groves the crucial experience to handle the immensity of the Manhattan Project, although reminiscing later he recalled that in first accepting the Manhattan Project position his understanding of the job was very narrow. Groves expected that his responsibilities “would be limited to the single task of building and operating the production plants and, as a side issue, assisting the various laboratories in securing equipment and supplies.” This, he quickly learned, “was a most optimistic outlook and I was soon disillusioned.”18

          It became clear very quickly that vast industrial resources would be needed to produce enough of the fissionable materials required for even a few atomic bombs. It would require building gigantic plants in several locations; roads, transportation, and housing would have to be created for the tens of thousands of workers needed. Workers and their families would need schools, hospitals, stores, and churches. Here the wealth of the United States becomes apparent. The oversight committees chose to go ahead with three simultaneous methods for producing the necessary uranium and plutonium. All required unprecedented amounts of money, land, materials, and workers. At Oak Ridge, Tennessee, the Army Corps of Engineers built two full-scale experimental plants to process uranium; at Hanford, Washington, Manhattan Project officials built another vast complex of nuclear reactors and chemical separation plants to produce plutonium; and a third set of secret laboratories was built high in the mountains of New Mexico to design and produce the bombs.19

          The atomic bomb project also required the creation of scores of other plants and labs around the country, including offices in Chicago, Berkeley, and Columbia University, which were located close to each district’s university laboratories. Across the country companies came under secret contracts to produce other kinds of materials necessary for the atomic project. In some cases town residents did not learn until decades after the war about those contributions to atomic warfare.20

          Manhattan Project officials chose not to waste time or energy on pilot projects. Groves noted in 1942 that “a wrong decision that brought quick results was better than no decision at all. If there were a choice between two methods, one of which was good and the other promising, build both. Time was more important than money.”21 Thus, the Manhattan Project went ahead with building simultaneously the three huge and costly facilities to produce sufficient quantities of plutonium and uranium. In the same months, Groves, working with trusted colleagues in the Army Corps of Engineers, began obtaining the hundreds of men who would build and maintain those facilities; he orchestrated the hiring of eminent scientists from around the country, men (and a few women) who were persuaded to leave their quiet academic environs for an unknown part of the desert to work on an unspecified top-secret project.

          In the opinion of historian James Carroll, Groves’s extraordinary power “was without American precedent before or since.”22 During the Pentagon project, Groves gained a solid reputation for efficiency, hard-headed decision-making, and calmness under intense pressure. On the atomic bomb project, he honed those and other qualities. Proving himself more than an efficient and tireless organizer, Groves demonstrated considerable scientific know-how and real brilliance in selecting leaders of the atomic bomb project. Physicist I. I. Rabi called him an “eccentric administrative genius.”23 Groves also received severe criticism in the months and years after the war, and his reputation remains clouded today. Some of the animosity comes directly from his linkage to the creation of atomic weapons; some comes from memories of his bizarre statement before Congress shortly after the war that claims of radiation in Japan were exaggerated and that radiation sickness was “a very pleasant way to die.”24 Groves also made enemies in Congress and the Truman administration by his fierce resistance to the creation of the Atomic Energy Commission (AEC) and to its first leader, David Lilienthal. Groves remained fiercely critical of the very idea of civilian control over the nuclear weapons that he had helped birth.

          During and after the war, however, Groves also had staunch supporters. Physicist Harold Agnew, who worked at the Met Lab in Chicago for a year before going to Los Alamos in 1943 to work in the Experimental Physics Division and then took over as director at Los Alamos after the war when Bradbury retired, praised Groves as “one of the heroes of the whole project.” Groves, said Agnew, “picked the people, Groves made the decisions.” Furthermore, Groves allowed Oppenheimer to run Los Alamos in a nonmilitary way. Agnew added that, unlike the always dapper Oppenheimer, Groves was “rumpled looking.” At times “he looked a little disheveled.” But for pure management genius, and for sticking his neck out and getting the funds and picking the right people and knowing when to do what, he put it all together.25

          Groves, renowned for his obsession with secrecy, could at times be startlingly forthright. He once told the army officers stationed in Los Alamos, “At great expense we have gathered on this mesa the largest collection of crackpots ever seen.”26 Another time he described his role in the Manhattan Project as that of an impresario in “a two-billion-dollar grand opera with thousands of temperamental stars in all walks of life.”27 Immediately after the success of the Trinity shot, Groves recalled the past few years as similar to the precarious feat of Charles Blondin, who walked on a tightrope across Niagara Falls.

          Groves’s relationship with Oppenheimer startled many people then and now. Groves shared some of the ubiquitous American anti-Semitism, but he nevertheless recognized organizational genius and leadership qualities in Oppenheimer, who seemed to many people to be a brilliant young scientist but too otherworldly and overly intellectual to ever run one of the most complex scientific projects in history. Groves selected Oppenheimer to oversee Los Alamos and generally listened and acquiesced to what the scientist said about the lab’s needs. Groves appeared at and spoke in defense of Oppenheimer at the infamous Atomic Energy Commission hearing in 1954 that stripped Oppenheimer of his security clearance and insinuated that he had been disloyal—a spy.28

        
        
          Oppenheimer

          Along with Groves, the individual most responsible for the overall success of the Manhattan Project was J. Robert Oppenheimer, the thirty-nine-year-old physicist from UC Berkeley who oversaw the work at Los Alamos to develop and design the atomic bombs. Groves first met Oppenheimer on a visit to the University of California campus on October 8, 1942, to meet the scientists most deeply involved in atomic energy. Impressed by the young physicist’s charm and scientific knowledge, Groves was also apparently taken with his seeming malleability. Groves had a precise sense of the kinds of personalities he could and could not work with, and that ruled out several of the more renowned senior scientists working in nuclear energy, particularly Ernest Lawrence. Groves’s reputation grew during the Manhattan Project years in many ways, one of which was as a shrewd judge of leaders. The academic world respected Oppenheimer for multifaceted brilliance (he knew several languages and was thoroughly comfortable among humanists as well as scientists), but he had no experience running any kind of scientific laboratory and no experience as an administrator. Groves overlooked this and apparently liked Oppenheimer’s modesty: “He told the general that no one knew much and that they would have to make it up as they went along.”29

          As historian and physicist Jeremy Bernstein notes, “Viewed from the outside, Oppenheimer was the most unlikely choice imaginable. He had never managed anything. He was a theorist whose attempts at experimental physics had been disastrous. He was an aesthete who read poetry in several languages, and he had a ton of left-wing baggage.” And yet, it was as if all of Oppenheimer’s gifts “had been hoarded” for the Los Alamos experience. He had an “instantaneous ability to comprehend and synthesize scientific ideas.” Hans Bethe told Bernstein that Oppenheimer understood every aspect of the program at Los Alamos “from physics to the shop and he could keep it all in his head.”30 At Los Alamos, Oppenheimer rose in every way to the demands of the job, excelling in the scientific questions as well as the more mundane managerial demands of what grew to be a town of three thousand people by the end of the war. The reprisals from the bitter enemies Oppenheimer created, in particular Edward Teller, came later.31

        
        
          Monetary Costs of the Manhattan Project

          Creating an atomic bomb cost the United States more money than any other activity in the nation’s history, although even the most rigorous attempts to calculate with precision how much money the United States spent on nuclear weapons during and immediately after World War II daunts scholars. From the 1940s to the early 1960s, no one kept detailed budgetary data about the costs of nuclear weapons. When David Lilienthal, the first chairman of the Atomic Energy Commission, presented the AEC’s first budget to Congress in 1947, he stated that the commission had no traditional way to justify the requests because they had no set of books showing any costs “since the Army’s Manhattan District didn’t have or keep any.”32 An air force history of the early atomic era noted in 1951 that there was “no itemized record of the military expenditures, either direct or indirect, for the atomic energy program.”33 Nor have researchers been able to reconstruct the costs incurred at separate nuclear weapons facilities because of “the lack of rigorous accounting procedures, and poor historical records” and because so much secrecy surrounded many of the activities.34 The most reputable estimate of actual expenditures for the Manhattan Project through the end of 1945 is $1.9 billion (in 1945 dollars; $21.6 billion in 1996 dollars).35

        
      
      
        The May Test (the 100-Ton Test)

        On May 7, two months before the official test of the plutonium device, a rehearsal test took place at the Trinity site. Oppenheimer persuaded Groves of the crucial need for a preliminary experimental test, and Groves reluctantly agreed. The “May test” or the “100-Ton” test or “the shakedown test,” intended as a full dress rehearsal for the major event scheduled for mid-July, proved to be the largest single explosive event up to that time in history.36

        Although the confluence of events aroused little comment at the time, the May rehearsal also turned out to be the day that Germany surrendered to the Allies in Europe. The May test has received scant attention in most histories of the Trinity bomb, but some of its details merit close scrutiny.37

        Scientists wanted a full dress rehearsal before the actual test for various reasons: to calibrate equipment, to practice where everyone would be during the actual test, and to check the communication systems. A few also wanted to know more about the ways the radioactive materials would disperse. A twenty-foot-tall wooden platform (in some accounts, a “tower”) was built eight hundred yards southeast of where the Trinity bomb would later be detonated from its own steel tower. Army men stacked wooden crates filled with one hundred tons of high explosives.38 Richard Tolman, a theoretical physicist from Cal Tech who was brought to New Mexico temporarily to provide scientific advice, sent a detailed report to Groves a few days after the test, stating that the “detonation was evidently high order” because it produced a “highly luminous sphere” and then “the ascent of the expected hot column . . . mushroomed out at a height of some 15,000 feet, at a level where atmospheric instability was indicated by meteorological observation.”39

        In the words of an early Los Alamos history, one of the major lessons from the May test was that “men who had worked in well-equipped laboratories became familiar with the difficulties of field work.”40 This included most of the scientists and also the young Special Engineer Detachment draftees. Tolman told Groves that the responsibilities had been heavy, especially for the inexperienced “SED boys,” and he believed it had been “a good shakedown preparatory to the final test.” Tolman took note of some specific errors: “Two operators, probably SED boys, failed to push buttons at the north and south 10,000 yard stations to actuate cameras.” So, for the actual test, officials put the cameras on automatic controls.41

        Scientists still knew little about the effects of blasts larger than a few tons of high explosives, so the May test was expected to help the Trinity crew create structures for the experimental instruments that would better withstand the effects of the final test.42

        The scientists learned a lot from the 100-Ton test. The churned-up dirt destroyed some sensitive experimental instruments, so in one immediate response, night crews began to pave some twenty-five miles of roads around the site to better protect both instruments and humans. Following the trial test, scientists recognized the need to elevate or bury the electrical cables so crucial to many experiments. One of the most serious problems revealed by the trial run occurred when an electrical signal from an unknown source set the test off 0.25 seconds early, thereby ruining much data monitoring. The May test also brought home the desperate need for better communication systems both at the Trinity site itself and with Los Alamos (which was done via Albuquerque and Santa Fe, since secrecy required that nothing ever went directly between the Trinity site and Los Alamos). The public address system needed to be more reliable around the whole Trinity site but especially between the bunkers.43 Radio communication needed especially serious attention, given that the entire test relied on only one frequency with a signal that was weak and subject to interference.44

        The rehearsal test underscored a dire need for more vehicles. Officials requested an additional fifteen sedans, sixteen weapons carriers, thirty-two “carryalls,” eleven jeeps, and thirty cars. It remains unclear how many of those requests were honored. The rehearsal also revealed serious understaffing at the site, especially staff to help with procuring, shipping, and organizing equipment and provisions. Interestingly, the May test also demonstrated the need for additional help in the mess hall so that chefs and kitchen patrol workers did not have such onerous eighteen-hour days. Amid the sophisticated scientific lessons the May test delivered, it is refreshingly down-to-earth that the test leaders acknowledged that the kitchens needed water-softening equipment and a steam bath for dishes.

        Finally, the May test brought to light the exceeding difficulty of keeping track of people. Tolman’s report must have enraged the always security-obsessed Groves by noting that some people went into the test area “without authorization to distribute mice for biological experiments with consequent damage to electrical connections.”45 Bainbridge’s report indicated two kinds of personnel problems. Some people could not be accounted for just before the test, but the more serious problem came from trying to keep control over verification of who was allowed to be where. The “guarding rules” proved to be too rigid, causing some serious delays in the test countdown. Bainbridge therefore proposed new rules to allow anyone having legitimate business outside the base camp to have free access to all parts of the test area: “Free access was feasible as by mutual agreement; each respected the others’ problems, troubles, and need for unhampered work in getting the job done.” Finally, as in more prosaic workplaces, Bainbridge reminded everyone “not to kibitz at the tower during assembly, hoisting, checking, i.e, any time after assembly started.”46

        Some of the least publicized of the May test results, both at the time and in later decades, related to the radioactivity. In the hope of gaining clearer understanding and data about how the radiation would be dispersed in the big test in July, officials obtained a small amount of plutonium (in a “slug”) from Hanford. They dissolved the plutonium through a complicated chemical process and poured it into flexible tubing that they then threaded through the one hundred tons of high explosives being stacked for the experiment.47 The scientists wanting to understand the bomb’s explosive power (its “yield”) agreed that measuring the fission products in the soil right after the blast would provide the most accurate measurement of that power.48

        Many of the radioactive-measuring methods used in the May test and later in the Trinity test came from Herbert Anderson, who as a graduate student in physics at Columbia University began working on nuclear fission with Enrico Fermi as soon as the Italian physicist arrived at the university. Fermi and Anderson conducted early experiments with nuclear chain reactions first at Columbia and then at the University of Chicago, where under the football field their group created the renowned first self-sustaining nuclear chain reaction. Anderson accompanied Fermi to Los Alamos in November 1944, where both worked in the new Fission Studies section of the division (named for and headed by Fermi) that had been formed a month earlier.49

        Anderson devised ways to measure the efficiency of the blast by studying how much of the radiation was deposited over the area near the detonation site and by taking measures out from there. His method also involved studying what happened to the radioactive particles as some were deposited on the surface of the ground, some were mixed with the rubble on the ground, and some were dispersed into the air. Going into the bomb crater as soon as possible after the blast in newly plated, lead-lined army tanks, men scooped up the soil and debris and returned it to the labs where radiochemists measured the ratio of fissioned to unfissioned material.50

        The official findings from the May test emphasized that the radioactivity was so low that workers could safely spend several hours in the test area after the detonation.51 The lab results from the 100-Ton test, however, contained surprises. Sifting the dirt picked up around the crater through a fine mesh, Anderson learned that the finest particles were up to three times more radioactive than the larger ones.52 This should have raised alarms given the serious windstorms that swept through the New Mexico plains, but apparently did not. Anderson does not appear to have explained the implications of that discovery, at least in writing, although it underscored concerns voiced that spring about the potential dangers from the radioactivity. Joseph Hirschfelder and John Magee wrote in a mid-June memo, “If all of the active material were to condense onto cold sand particles with the same distribution of activity versus particle size that H. L. Anderson found in the 100 ton Trinity shot,” a dangerous amount of “active material” might come down on nearby towns.53 If the finer-grained soil (dust) following a nuclear explosion proved to be especially radioactive, the implications about the spread of radiation far from the test site in wind-blown New Mexico were serious indeed. Such worries, however, remained little publicized—voiced quietly only among a few of the Trinity scientists.

        The general reaction to the May test appears to have reassured almost everyone of the low risks of radiation dangers, although almost all interest focused on the test site workers’ exposures rather than test fallout over wider areas. Anderson himself wrote that the men involved in threading the plutonium into the high explosives were not exposed to dangerous levels before or after the test; he included names and exposures of eight men who did that work, and who may have driven the tanks into ground zero and gathered the soil samples.54

        In the Los Alamos colloquium honoring Anderson after his death, his longtime colleague Darragh Nagle reminded listeners that Anderson and his group clad a Sherman tank with radiation protection armor so the driver and technicians could go into the radioactive area to gather earth samples without overexposing those inside to radiation: “It was characteristic of Anderson that he made the first run through the crater himself, shortly after the explosion—an operation fraught with danger because the tanks had a frequent and annoying habit of stalling at embarrassing moments. In fact, a sister tank, which might have served as a rescue vehicle, had stalled that very morning and was out of service for several hours.”55

        American military officials may also have been interested in the ability of such specially armored tanks to protect their crews from radiation. The army expected to send men into areas of Japan to conclude the war and may have wanted information about how best to protect tank crews from radiation remaining after the atomic bombings. Thus, the May test information would have been welcomed. There is another possibility, as well, to explain some of the interest in the radiation from the May and Trinity tests. As I discuss later, American military and civilian officials began to focus on the potential “weaponizing” of radioactive materials dispersed as sprays, aerosols, or dusts in enemy territory. The army may have wanted any information about the radioactivity from the May test to further their deepening interest in radiological warfare.56

        General Groves, always worried about lawsuits from irate citizens whose homes might have been damaged by the goings-on in the New Mexico desert, expressed great relief that no one complained about the May test. He also wanted to preserve absolute secrecy, so the lack of complaints relieved him on that score as well. Groves had requested that army intelligence personnel be placed around the state before the May test to observe and report on reactions of townspeople and local ranchers. One report, from Major Claude C. Pierce, noted that light from the blast could be plainly seen at Alamogordo, sixty miles away. The sound could be heard twenty-five miles away at Oscura, and eighteen miles away at Carthage, but only faintly at Alamogordo. No one reported any physical damage.57

        After May 7 everyone appeared to have more confidence about the quickly approaching actual test as the pace of preparation became faster and more relentless. Truck traffic increased; military vehicles carried large numbers of men back and forth. Local people in Socorro, San Antonio, and Carrizozo became aware of increased activities in the northwest corner of the Alamogordo Bombing Range, but Groves’s carefully placed spies reported that the public in general appeared to believe that everything was related to the well-known and older Air Corps installation. Intelligence agents did not believe that any local citizens made a connection between whatever was going on at the very secret Los Alamos site (Site Y) and the equally secret Trinity site.58

      
      
        The Test Itself

        It took two additional months of frenetic work after the May test before the actual test in mid-July. After three years of intense theoretical work and experimentation in a dozen different fields, often day and night, scientists believed it would be possible to conduct an actual test. The same intense work schedules and frantic pace occurred at Oak Ridge, at Hanford, and at scores of small, secret workshops around the country producing equipment and materials for the bomb. The scientists working to create the world’s first atomic explosion called it “the gadget” partly to preserve the secret of the project but also because it did not yet exist in traditional bomb format that could be loaded onto a plane and dropped over an enemy target. Perhaps, too, the scientists felt uncomfortable thinking of themselves as inventors of the world’s first atomic weapon.

        They planned to detonate the gadget in a tower constructed at what was variously called at the time “zero” or “ground zero” or “GZ.” (In this book I refer to it as ground zero.) At sites located ten thousand yards (almost six miles) north, west, and south of the tower, workers constructed bunkers below ground and covered them with dirt. The bunkers housed instruments to record and measure light, sound, shock waves, and radiation from the test, as well as to shelter the scientists and enlisted men monitoring that equipment. No bunker was built east of the tower because everyone expected that the prevailing winds would blow in that direction, carrying any dangerous radiation. As I note below, however, officials were determined to hold the test at a time when the wind did not blow east.

        Scores of SED men who had been involved in all aspects of the bomb project for years at Los Alamos, along with civilian scientists and engineers, worked feverishly at Trinity to set up the experiments and to oversee the equipment. They strung miles of telephone wires from bunkers to the tower and to recording equipment beyond. They positioned experimental boxes to capture elusive data about light, wind, and earth movement. The highest priority tests focused on measuring blast and ground shock while other measures would calculate the power of the bomb and track how efficiently the detonators worked in the experimental design for the implosion trigger. Carlton Hoogterp set up small wooden boxes around the tower. Seismographs and other devices were set up to measure earth motion. This was done partly in case there were later lawsuits, as Groves feared might happen. So ground shock measurements were made at 800, 1,500, and 10,000 yards and from 50 to 100 miles from ground zero. One measurement system involved stakes set up at measured distances from ground zero. They were remeasured after the explosion. Technicians set up geophones (transforming ground vibrations into electric signals) as well as seismographs at N 9000, Tularosa, Carrizozo, San Antonio, and the base camp.59

        In his account of the Trinity test, Bainbridge provided heartfelt recommendations about any future tests, particularly about the need for longer planning time and for more people to conduct the tests and calibrations. Scientists J. L. McKibben and W. W. Titterson, he noted, had been “overloaded almost beyond human endurance for the period of two weeks preceding the test.” He added that Sergeant Jopp “was called upon day or night whenever any emergencies arose, such as broken wires, or when unauthorized and unreported splicing of wire was done by some irresponsible person in a hurry.” To this the usually mild Bainbridge added, “Shooting is much too good for anyone who crosses up the wires.”60

        A later concern rather than an early priority, they set up equipment to measure the radiation from the bomb. As I discuss in chapter 6, retrospective accounts by several Manhattan Project officials emphasize that concern about radiation ranked high on their list of pre-test concerns, but pre-test documents do not bear those claims out.61

        In addition to instruments to measure the bomb’s effects, officials wanted many cameras set up to photograph every second of the explosion: photographs that would record the size of the fireball and the timing of its changing shapes and colors until the radioactive cloud was out of photographic range. Technicians set up some fifty cameras that would take motion pictures in black and white and a few in color, all to be overseen by professional photographers. Fastax cameras would take ten thousand frames per second, spectrographic cameras would record light from the fireball, and pinhole cameras would record gamma rays.62 In addition, scientists and military personnel stationed around the site received simple handheld cameras. Some of those photographs later proved to be among the best taken, the most frequently reproduced, and the most well known.63

        During a night of almost unbearable tension, filled with harrowing uncertainties about whether there would even be a detonation or whether everything would “fizzle,” a bizarre occurrence deserves brief mention, although, interestingly, it appears in very few formal accounts of the test. Seconds before the explosion, the loudspeaker at the tower suddenly began to blare forth the “Star-Spangled Banner.” The radio wavelength from Trinity accidentally crossed with radio station KCBA in Delano, California, where the Office of War Information was sponsoring a Voice of America program aimed at Latin America.64

        As the appointed hour for the test arrived, each bunker was under the nominal control of a Los Alamos scientist and a medical official while sometimes a dozen other scientists and SEDs conducted last-minute checks of equipment; all were prepared to lie flat on the ground outside the bunker, wearing protective eyeshades, during the detonation.65 Los Alamos scientist Robert Wilson and medical doctor Henry Barnett served as commanders at the North 10,000 bunker; others stationed there included Warren Nyer, Heinz Barschall, Robert Walker, Berlyn Brixner, and many cameras. Those at the West 10,000 bunker included John Manley and Julian Mack, with John Fuqua stationed in a block house nearby with orders to track the cloud with his flashlight after the explosion. Frank Oppenheimer and physician Louis Hempelmann had charge at South 10,000 (the Command Bunker) along with Samuel Allison (who did the final countdown), Joseph McKibben, Donald Hornig, Kenneth Bainbridge, Robert Oppenheimer, George Kistiakowsky, General T. F. Farrell, and John Williams. General Groves wanted the key scientists and political leaders distanced in case of disaster, so most remained at the base camp, 9.5 miles from ground zero.66

        At the South 10,000 Command Bunker, test director Kenneth Bainbridge dashed in from last-minute patrolling around the tower and, according to careful plans, with half a minute before detonation, opened the padlocked box that contained all of the arming and timing circuits for the many tests to be conducted right after the detonation. The box open, he moved the firing switch into “ready” position, thus fully arming the bomb.67 At minus ten seconds Bainbridge rushed out of the bunker and lay on the ground. Sam Allison, who did the final countdown over the PA system, was already outside on the ground with several others.68

        Val Fitch, an SED at Los Alamos and later a Nobel laureate in physics, was also at the Command Bunker. Just before the explosion he went outside with his welding glass to cover his eyes. Even though he was faced away from the tower, the “enormous flash of light” overcame the protection from the welding glass: “It’s the most surprising thing of all, is that fantastic flash of light. Then of course you see the dust cloud and the ball slowly rising off the ground in the famous mushroom cloud.” He got to his feet, forgetting momentarily about the expected shockwave, then dove back down on the ground in time to “hear that fierce rumble. First that blast and then the rumble of the sound off the nearby mountains, going off the mountains.” Fitch recalled, “It’s hard to overstate the impact on the senses of something like that. First the flash of light, that enormous fireball, the mushroom cloud rising thousands of feet in the sky, and then a long time afterwards, the sound. The rumble, thunder in the mountains. Words haven’t been invented to describe it in any accurate way.” Fitch found, emerging from the main control bunker, a single military police officer at the door. “I saw him with an absolutely ashen face and I simply remarked to him, ‘Oh, the war will soon be over.’”69

        Warren Nyer, stationed at the North 10,000 bunker after spending six weeks in the desert putting out the “piezo gauges” to measure the test’s air blast, recalled the mushroom cloud “just going on forever in the sky and how enormous the whole thing was, of brilliant colors. I think the most impressive thing, though was the ionization effects. It looked like a living thing with a blue glow. . . . The mountains stood out like paintings of someone on the moon. Just the contrast between the mountains and the black of the sky was just something I had never seen before.”70

        Obeying earlier orders, Joe Lehman and his fellow military police officers (MPs) lay on the ground moments before the detonation, feet pointed toward the blast site, arms covering eyes. He could hear the countdown from a loudspeaker mounted in his area and he could hear the other MPs nearby: “There were a lot of people praying really seriously. Because no one really knew whether this chain reaction could be stopped or whether it would be stopped. We could be all facing our last minutes on this earth. I thought about that many times. I guess I compared it to what I understand happens in combat, when you know that where you are is probably going to be your last step on this earth. It made quite an impression. Then we realized, hey, we’re still here, we’re still breathing. We have just witnessed a new era.”71

        The North 10,000 bunker, occupied by photographer Berlyn Brixner and dozens of cameras, also included equipment set up to measure the neutrons, alpha rays, and gamma rays given off by the explosion. The men at that bunker panicked immediately after the test when instruments showed unexpectedly high levels of radioactive debris coming down in their area, and Henry Barnett (the physician in charge at that post) ordered everyone to evacuate. In Warren Nyer’s later recalling, the cloud seemed to be coming in their direction. It cut them off from the main road back to the base camp, so they took a back road, “and every time we took a turn on the back road it seemed like the cloud was turning to follow us. So we had our respirators on while we were in the car.” The cloud eventually disappeared, but Nyer’s lasting memory was that “after the awesome thing we had just seen, everybody was pretty well shaken.”72 Later, it was discovered that the recording instruments had malfunctioned and were transmitting inaccurately high radiation readings. However, in spite of what at the time was regarded as a false alarm, the cloud from the detonation did head north and then west before changing direction to go east, and it was radioactive, just not as lethally radioactive as the faulty equipment led the fleeing men to believe.73

        Around New Mexico and neighboring states Trinity men had placed equipment earlier so as to measure ground shock and blast effects. Scientists wanted data to deepen their understanding of the bomb, and General Groves wanted data to protect against possible later lawsuits about damage to homes and businesses. Groves was greatly relieved by reports that almost no damage had been reported.74 At the test site itself, however, some equipment suffered unanticipated damage. When a technician made a quick trip to the North 10,000 bunker two to three days after the test to retrieve film, he was shocked to find the film totally blackened from the radiation.75 Fitch and another SED named Linton stayed around the test area for two to three days to pack up the equipment to take back to Los Alamos. As they drove about half a mile west of the former tower at ground zero they passed the small bunker where before the test they had strung cables and carefully arranged instruments. Now they saw the cables flung back over the bunker and all the dirt they had piled on top had been blown away. The bunker was “just sitting there, bare.”76

        
          Other Observers and Their Reactions

          Many people saw the Trinity test from unofficial areas far from the actual test site.

          Some scientists and political leaders received special, official invitations to watch the test from Campania Hill, some twenty-two miles northwest of ground zero and ten miles southeast of the town of San Antonio. They arrived at Los Alamos in varying ways—many by car and some by plane to Albuquerque—and at 2 a.m. the night of the test, buses took them to the hill. Once there, they waited through the long, cold, rainy hours as the test was delayed and delayed again. The only thing to be seen was a searchlight to the southeast. To add to their misery, they had no information about when the device would be detonated or even the direction to look to see it.77 The test authorities had forgotten to set up communication with them, so they had no way to hear what was going on at the test site. Los Alamos scientist Richard Feynman worked for hours, unsuccessfully, trying to get the radio to work.

          The distinguished guests on Campania Hill included British scientists Sir James Chadwick, discoverer of the neutron, and Dr. Charles Thomas of the Monsanto Company, which was deeply involved in production of bomb materials. Thomas spoke of it later to Ernest O. Lawrence as “being the greatest single event in the history of mankind.” Lawrence himself left his radiation laboratory and cyclotron at the University of California, Berkeley, to attend the test. He left a scrawled handwritten account in his personal papers: “The grand . . . almost cataclysmic proportion of the explosion produced a kind of solemnity in everyone’s behavior immediately afterwards: there was restrained applause, but more a hushed murmuring bordering on reverence in manner as the event was commented upon.”78 Lawrence believed that all present shared “a feeling that we have this day crossed a great milestone in human progress.”

          A number of Los Alamos scientists who had not directly participated in Trinity preparations also traveled to Campania Hill to view the test: Edward Teller, Hans Bethe, Edwin McMillan, and Robert Serber. I. I. Rabi reported that he was overwhelmed by the spectacle of the explosion and that he “got gooseflesh when he realized what it meant for humanity.”79 Charles Critchfield, a member of the Ordnance and Engineering Division at Los Alamos, who worked on designing the bomb’s crucial “gun gadget,” recalled years later that the night before the test he went with a number of others to what he described later as a site about twenty miles from Trinity to watch the shot. It was probably the Campania Hill site: “My impression of it was, what I think of when I remember the emotion I had, was that when I was a kid I liked to read Arabian Nights and this reminded me so much of Aladdin’s wonderful lamp. Twenty miles away, a piece of uranium [sic] about the size of a golf ball suddenly turned into 20,000 tons of TNT. It’s just unbelievable.”80

          Cyril Smith, watching from Base Camp, was not reminded of Aladdin’s wonderful lamp. Instead, the experience “produced very definite reflection that this is not a pleasant weapon that we have produced.” He then reflected on “the manner of defense against it and the realization that a city is henceforth not the place in which to live.”81

        
        
          Radiation Monitors at the Trinity Test

          Men (and one woman) settled into areas around the Trinity site and in the surrounding countryside with monitoring equipment to track and record the radioactivity and fallout right after the test and for hours later. A few continued to monitor and keep records for weeks. (Chapter 6 has more discussion of the monitors and their findings.) Test officials also set up “searchlight stations” to illuminate and trace the position of “the cloud” second by second after the test. Sources are uncharacteristically vague about just where the stations were located and who manned them, but L-2 was at or near West 10,000, L-3 was near North 10,000, and L-7 and L-8 were “east of Bingham.”82 Although some of the radiation monitors expected to help evacuate townspeople and ranchers if dangerous radiation threatened, their main job was to track and record the radiations for better scientific understanding of the strength of the bomb. The Trinity test gave them such valuable experience with the machines that several of the men were sent to Japan a few months later to measure the radiation in Hiroshima and Nagasaki.83 The day before the test a group of the radiation monitors and men from “Intelligence” (identified as “G-2” men under a Lieutenant D. Daley) met in Santa Fe for final instructions and to receive radiation detection instruments.

          During the test itself groups of two men each were stationed in five towns in New Mexico, usually one doing scientific work and one overseeing security. Carl Hornberger, part of Los Alamos’s T/5 group (spectography and photography of the bomb), along with Captain R. Tybout and Richard Foley, went to Fort Sumner. Alfred Anderson and Special Agent Julian Bernacci went to Nogal, Joel Greene (Los Alamos T/4, meteorology) and Charles Nelly to Roswell, Robert Leonard (Los Alamos T/3, measurements) and Special Agent William McElwreath to Socorro, and Philip Levine (Los Alamos T/4, meteorology) to Guard Gate 2.84 The one woman monitor, Elizabeth (“Diz”) Graves, a PhD physicist working at Los Alamos on fast-neutron scattering, was seven months pregnant, so she and her husband Al both sat in a rented room in Harry Miller’s Tourist Court in Carrizozo. Their baggage included a seismograph, a shortwave radio, a portable electric generator, and a Geiger counter that they positioned in the window pointed toward the Trinity site forty miles west.85 Another group of some ten Los Alamos scientists and health officials, headed by Joseph G. Hoffman, traveled local roads with monitoring equipment to track the movement of the “cloud” and to measure the radioactivity.86

          Several of the “searchlight crews” reported mishaps and problems. Arthur Breslow, with the searchlight crew at the L-7 station, took readings of the “falling particles from the cloud which had passed overhead.”87 After five readings his radio failed, so he hopped in the car and drove fast to get to the radio at L-8, leaving behind colleagues R. White and E. Rehn. Speeding to L-8, topping the mountain pass on Highway 380, 10.4 miles east of Bingham, he saw the valley below covered “with a strata of sand-like dust” that formed clouds below the road. Realizing that in his haste he had left his respirator behind, Breslow breathed through a slice of bread until he got to L-8 only to find that “there was danger of an immediate evacuation and the count was rising rapidly.” Since he had no other way to communicate with the men back at L-7, Breslow turned around immediately and raced back to warn them. The men evacuated, recording the radiation readings on the Victoreen all the way back to Base Camp. The maximum radiation readings were not alarmingly high (2.0 roentgens per hour at White Store, which was six miles east of Bingham), and after they gave that information to the sergeant in charge of a small convoy at Bingham, someone made the decision not to evacuate the town.88

          Captain Henry Barnett watched the test from the North 10,000 site. Immediately after the detonation he left to go to the nearby searchlight station, referred to in his later notes simply as “9000.” (Barnett’s memo included many of his own coded words, probably as a shorthand for himself rather than a fear about unauthorized readers.) When Barnett arrived, the equipment was registering radiation readings of over 10 roentgens per hour (R/hr). A superior officer ordered the “immediate evacuation of everyone.” Assisting in the evacuation, Barnett rode in the last car out. However, on the way down the “escape road” the instruments began to register no radiation, and the men came to believe that the original reading had been wrong. This sounds very much like the account of what happened at the nearby North 10,000 site right after the test when men fled because of the high radiation readings that turned out to have been malfunctioning instruments; Barnett may have confused the details.89

        
        
          Evacuation Crews

          Although far from the top-listed concerns of the Trinity test planners, some did think about the need for plans in case any townspeople or ranchers needed emergency evacuation after the test. Brigadier General Thomas F. Farrell (army air force) was one who did make plans. Farrell had worked well with Groves in the Army Corps of Engineers military construction program early in the war and, upon the urging of the secretary of war that Groves appoint a second in command, Groves placed Farrell in that position early in 1945.90 Groves himself was only able to make three quick visits to Trinity between April and the test in July, so Farrell made several extended visits to the test site and reported regularly to Groves about the preparations.91 Following the May test, Farrell worked out more formal plans for help from the army in case an emergency evacuation of New Mexico civilians was needed in July. With Major General Richard Donovan, deputy chief of staff for service command, Farrell discussed plans for obtaining assistance if necessary from the 8th Service Command. (An army service command provides service and supplies for military needs.) Farrell did not expect such assistance to be required, although he noted that at the most they might need help in evacuating about 1,500 people.92 He explained that the army’s military police, who were already ensconced in work at Trinity, would provide their own resources “to the extent available” for any evacuation. The emergency planning also included Farrell’s consultation with the commanding general of the Second Air Force so that if an evacuation did prove necessary, transportation would be available to the Alamogordo Air Base and to Kirtland Field (in southeast Albuquerque). In such a case the army might require service command assistance in obtaining tents, food, supplies, special vehicles, “and other services.” Farrell told the commander that Major Palmer, already deeply enmeshed in Trinity work, would work out further detailed arrangements.93 The officially appointed radiation monitors were prepared to help evacuate townspeople or ranchers in an emergency, but that was not their primary job and they did not end up being asked to help in such ways.

          Beyond that, details are sketchy—even confusing—about the evacuation crews. One document describes a group of ninety-one enlisted men and one officer being sent “on a mission of top secrecy,” also described as “temporary duty to Albuquerque.” (No one was ever to refer to the Trinity site openly.) They departed on the afternoon of July 14 and returned in the late afternoon three days later. It was all so secret that the official army morning report made no mention of the men’s departure, and base officials had to issue a special explanation to cover the men’s unused rations. As noted above, the temporary group commander for that exercise was Los Alamos’s Major T. O. Palmer. A different source mentions that ninety-four men from a Provisional Engineer Detachment group (PED) that was not part of the PEDs already at Los Alamos were sent to help in case of emergency evacuations.94

          Some of the military police stationed at Trinity also received temporary assignments to join the evacuation crews. That is how Joe Lehman, quoted earlier as he observed the test, ended up being part of a convoy of thirty-six trucks and jeeps, prepared to evacuate “any of the people” in case of an accident or a shift in the wind or “any kind of a circumstance.” In a later interview Lehman recalled that the evacuation crew was about sixty to seventy people, two per vehicle.95 At a planning session at the Trinity site, men were assigned to certain areas of about ten square miles on maps. When “the dust from the column of the mushroom began to settle” they were called and directed “to proceed to our area with our Geiger Counters to be sure that there was no one in this particular area.” His group found no one in their area, although they stumbled across the remains of an old farmhouse.

          In the end, no ranchers or townspeople were evacuated. Some little-known reports contain information about radiation monitors becoming alarmed in midmorning over high gamma radiation readings. One occurred about four miles outside of Bingham. Robert R. Leonard, a sergeant with the SED, and William J. McElwreath, variously identified as a special agent with the Counterintelligence Corps and a member of G-2 (Intelligence), monitored barograph equipment during the test and patrolled Highway 380 “for any loitering cars.” Four miles east of Bingham their equipment showed 6.5 roentgens per hour, which they regarded as “dangerously close to the evacuation limit.” They went into Bingham and found Hoffman, the chief radiation monitor, who sent them back out onto the highway. The town was not evacuated.96 The official evacuation detachment soldiers remained in their bivouac area near Guard Post 2, returning to Los Alamos the afternoon of the test. It is telling that the intense relief expressed by one Trinity official did not focus on the fact that there had been no radiation emergencies, but that no security issues had arisen even with so many new men so close to the test area.97

          In an interview decades later, Los Alamos health physicist Louis Hempelmann recalled how worried he and others had been because they would not have been able to evacuate many people with only twenty or thirty trucks.98 Roger Rasmussen, an electrical engineer with the Los Alamos SEDs, recalled being part of a last-minute emergency team. He and seven other GIs rode in trucks to the Trinity site, where they learned that their team would provide emergency evacuations of farmers, ranchers, or others “down that way towards the south” if the cloud drifted in that direction. The group was not called to action, but Rasmussen commented later that he still had no idea whether the cloud ever actually drifted toward or near them. They had been issued no equipment: no film badges, no goggles. “We just stood there in the path of this thing. Everybody else was safely behind barricades and lead glass. I don’t know if we were exposed or not. Never found out.”99

        
        
          Intelligence Monitors

          In addition to the evacuation crews and the radiation monitors, men from army intelligence units had diverse assignments. Some joined up with the evacuation crews. Others went to towns around the state to observe local reactions, to note any damage to homes or businesses, and if necessary, to reassure citizens that nothing unusual had occurred. Others were posted along roads that passed through thirty-two towns and cities up to one hundred miles away from the test site; six men went to “headquarters” in Albuquerque, four to Trinity itself, and four to Los Alamos.100 Some carried recording barographs so as to have records of blast and earth-shock, but they were also under orders to be alert to passing traffic. Leonard and McElwreath, noted above, were setting up barograph equipment at 4:45 a.m. when a Dodge truck sped by. They stopped it and questioned Gabriel Montoya of Socorro and two others in the truck, who were going to Carrizozo to get a load of lumber. Leonard and McElwreath later drove into Bingham to query local reactions. R. H. Dean, owner of the Bingham General Store, told them that about 5:45 “he heard an explosion that shook his house and broke two windows.” His wife concurred. The two men examined the windows, measured the radiation level as 1.5 roentgens per hour, and drove east to Carrizozo.101 No reports provide any explanation of what the monitors and MPs told local people, especially about the radiation monitoring. How did they explain the equipment they carried, the measurements they made of air, the soil samples they gathered and, later, the measurements that some took of the thickness of adobe or wooden walls, in attempts to gauge the penetration of radiation.

        
      
      
        Secrecy and the Trinity Test

        The atomic bomb project was one of the most well-guarded secrets of World War II, and the Trinity test was a crucial part of that top-secret enterprise. The Manhattan Project as a whole was swathed in secrecy, beginning with the coded name itself, and the pretense that the Manhattan Engineer District was simply another project similar to others run by the Army Corps of Engineers. Congress provided no oversight or approval of the project’s budget. The techniques that turned fission into a nuclear weapon and the later techniques that enabled greatly expanded production of such weapons all reinforced what was becoming a widening and deepening culture of secrecy. Senator Daniel Patrick Moynihan argues in his book, Secrecy, that the bomb constituted “the most fearsome secret in the history of warfare.”102 So much about the Manhattan Project remained highly classified and secret throughout the war that workers at the plants themselves were not told what they were producing or for what ends. Many workers never figured out what everyone was working on so feverishly at Oak Ridge, at Hanford, and at Los Alamos. Others who learned tidbits of information preferred to compartmentalize and not talk about it with coworkers or friends, even those they worked alongside daily. They certainly did not write home with any details because mail was censored, and anyone revealing too much information would have been removed from the job, possibly charged with criminal acts, or even jailed.

        Although obsessed with secrecy, the Manhattan Project officials could not keep all secrets, and in spite of the veils of classification, the secrecy surrounding the Trinity test had considerable permeability. Men and women working at Los Alamos who were not supposed to know about the impending test nevertheless learned about it by various means and made their way quietly up the hills to watch, in the cold dawn, one of the world’s most revolutionary events. In one case, hours before the test, wives of several of the scientists and other test officials left Los Alamos and drove a few miles away to an observation point in the mountains.103 From there they witnessed the bright light of the detonation, the mushroom cloud ascending into the sky, the purple and blue gradually dissolving. Their recorded memories are scant, as are details about their understanding of what they witnessed. Almost all of their memories came from interviews decades after the test.104

        Lilli Hornig, a Czech émigré, worked originally as a chemist at Los Alamos but was transferred to the explosives division because it was considered safer for her reproductive health. Her scientist husband, Don Hornig, had the high-pressure responsibility of being the final person who could push the button to jettison the test up until seconds before the bomb detonated. Wanting to see the test, she drove her small car up Sandia Mountain, “which had a nice road to the top and a clear view 110 miles down to the Trinity site.” One passenger was Betty Thomas, whose husband, Earl, was at the Trinity site, and another was David Anderson, who was part of the X group (detonator group) at Los Alamos. They knew that the shot was scheduled to go off before sunrise, so they sat out on a mountain ridge at ten thousand feet, dozing in their sleeping bags on the ground, and got up at 3 a.m. Not knowing of the weather-related delay, they waited and waited. Finally, near dawn, disappointed, they said to themselves, “Well . . . it’s not going to go today.” Back in the car, however, just as Hornig reached for the ignition key, “the thing bloomed in front of us.” Later she remembered it as “just incredible.”105

        Meta Newson, married to Los Alamos physicist Henry W. Newson, went with two women friends who worked at Los Alamos (although she did not identify them or where they worked). They asked her to drive “because they were afraid of that little, tiny, narrow dirt road going up there.” In this recounting, the women were apparently expected, or at any rate they were not turned away when they showed up in the mountains at a radio shack that had been set up to monitor the test. Newson did not name the men monitoring the radios but said, “They told us just exactly where to sit and which direction to look and everything.” She added, “It was beautiful because the colors, all, you know, the clouds were all these different colors. . . . We got the sound, I think it was about 13 ½ minutes later.”106 Pat Krikorian, a secretary in the Women’s Army Corps (WAC) at Los Alamos, drove up into the Jemez Mountains with a group of friends to watch the test. Krikorian arrived at Los Alamos in August 1943, and told interviewers later that neither she nor her WAC colleagues knew “exactly what was going on” even though she and the other secretaries walked through the shops daily. But they gained knowledge of some things. She recalled later that on the eve of the Trinity test she and several friends “knew that something was going on there” and they drove “up in the Jemez” somewhere “out on the Dome Road.”107

        Most wives of workers at Los Alamos, even those of the most exalted of the scientists, were not supposed to know what their husbands were working on. General Groves’s wife, who lived in Washington DC throughout the war, stated later that she had no idea about the purpose of her husband’s work at Los Alamos until the city of Hiroshima was bombed. Laura Fermi says that she, along with other wives, did not fully realize that Los Alamos was constructing atomic bombs until Genia Peierls raced into the apartment on the morning of August 7 at about 10:30 and said, “Our stuff was dropped on Japan. Truman made announcement. It was transmitted ten minutes ago in Tech Area. Over paging system.”108 Fermi says that she “might have guessed at least after the Trinity test,” but Enrico said nothing about it even after that successful test. She describes a “voluntary system of censorship” and “the lid of secrecy” over nuclear physics such that no word of the bomb project reached her ears for five years, “from the summer of 1940 to that of 1945, when secrecy was partly lifted after an atomic bomb was dropped on Hiroshima.”109

        Adrienne Lowry, married to the head of the Chemistry Division at Los Alamos, knew nothing about what her husband, Joe, worked on at Los Alamos or even that he actually participated in the Trinity test. She recalled later: “A lot of wives found out what was going on, but my being the wife of Joe, he never said anything [laughs].” However, later, she realized that “there was a big secret hoopty-do rowdy-dow going on.” A lot of wives “went down and spent the night on . . . [a mountain] outside of Albuquerque. They spent the night up there and they could see the explosion from the mountain.” She repeated that although a lot of wives “were told what was going on. . . . I was not. Joe, he could not tell me.”110

        Beckie Diven, one of the women lab technicians at Los Alamos, recalled in a much later interview that she, “along with many other people,” got up at dawn “and looked to the East to see if we would see it. I didn’t see it when I expected it and went back to bed and missed it. Some people were on the roof of our dorm, I wasn’t that dedicated.”111 Similarly, Kay Manley says that some of the wives wanted to see the blast and went up into the Jemez Mountains, but they ended up not seeing a thing. She did not go because she did not want to leave her children alone. Manley told interviewers years later that she never pressed to know the purpose of the project at Los Alamos; she understood enough to know that it was a new kind of weapon, but she did not want to know more.112

        The week before the test, intelligence officials at Los Alamos learned that “various personnel intended to make unauthorized observations of the final shot from highways near Trinity and from the Sandia Mountains near Albuquerque.” General Farrell and Colonel Tyler learned of such plans but didn’t want “aggressive actions” taken other than discouraging such unauthorized trips. The military police at all Los Alamos gates were ordered to take mileage readings on all cars that left and returned between 5 p.m. July 15 and noon the following day. Their report included a list of ten men, the time they left Los Alamos, and the time they returned. The mileage on their speedometers suggested that “they might have viewed the shot without authorization.”113 Records don’t indicate whether those men were reprimanded or not.

        Many—perhaps even most—of the people at Los Alamos slept right through the events at Trinity. Jean Critchfield recalled later that men left Los Alamos, and although her husband did not tell her what exactly was going on, he suggested that she drive up in the Jemez Mountains at 5 a.m. “and just look out at the sky.” She had two small children and recalled that she was not about to get up at five o’clock and drive anywhere, so she just slept through everything. She recalled that she had not known what was going on “and I didn’t want to know.” She knew it was a test of some kind because there had been booms going off all around Los Alamos. Her husband underscored her lack of knowledge of the test: “Jean had no idea what to expect. I never discussed the work at all at home.”114

        Almost none of the interviews with Manhattan Project personnel conducted years later contain negative reflections about the Trinity test or the atomic bomb project. One exception comes from Joan Hinton, one of the few women scientists at Los Alamos. She wanted to see the Trinity test, so she rode on the back of a friend’s motorcycle to the top of a mesa from which they saw the explosion and “returned home stunned.” She later joined an antibomb group at Los Alamos that sent to every mayor of large U.S. cities a sample of the sand that they dug out at Trinity, with a note that said, “Do you want this to happen to your city?”115

        Elsie McMillan, wife of Nobel Prize winner Edwin McMillan (a physicist who after the war became head of Los Alamos for the next twenty-five years) and sister-in-law of Nobel Prize winner Ernest Lawrence, came to Los Alamos in 1943 with her husband and baby daughter, Ann. She figured out the purpose of the lab, but when she mentioned to her husband that she understood the goal at Los Alamos was to create an atomic bomb, he was horrified that she knew and warned her that it could get him fired. She recalled later that very few of the wives of the scientists knew what their husbands were working on, and even those women who themselves worked in the labs were ignorant, or so she believed.116 McMillan noted that of course Kitty Oppenheimer knew all about what was going on, but the wife of Luis Alvarez did not, even though Alvarez had a major role at Los Alamos in developing the lenses for the Trinity bomb. McMillan remembered being grateful that she knew the secret because it helped her understand “when my husband left me, place unknown.” Or why her husband “worked all hours of the day and night, when my husband and other husbands looked so drawn, so tired, so worried.” She and many other wives did not know why their husbands disappeared periodically in the spring and summer of 1945, “destination to wives unknown.” In those months, she recalled later, “we all felt that a crisis was pending. Nerves were on edge. The seasonal thunderstorms had started. Each afternoon, the heavens would open up. Inwardly, I quaked, as darkness descended. Lightning came in great jags down the sky.”

        McMillan learned somehow (but she did not explain how) that there was to be a test near Alamogordo at White Sands, where she and her husband had visited with “carefree abandon a few years ago.” She asked her husband “in all innocence” what would happen. “It seemed an easy question,” but it took him a while to answer. Finally, he said, “There will be about fifty of us present, key workers. We ourselves are not absolutely certain what will happen. In spite of calculations, we are going into the unknown.” Edwin McMillan told his wife that the scientists believed that there were three possibilities: “One, that we will all be blown to bits if it is more powerful than we expect.” The world would be told if that happened, he tried to reassure his wife. “Two, it may be a complete dud. If this happens you will also be told.” The third possibility, said McMillan, was “it may as we hope be a success. We pray without loss of any lives. In this case there will be a broadcast to the world with a plausible explanation for the noise and the tremendous flash of light which will appear in the sky.”

        Ed Rynd, a machinist at Los Alamos, applied for a furlough in July 1945, hoping it would be granted before the Trinity test so that he would be back in Los Alamos when the test took place. He recalled later what he knew about the test and when he knew it: “Well, we only knew that they were going to test. You didn’t know the exact date, unless you were involved with Trinity itself. But the rumor was around that they were going to test.” Rynd recalled that some of the men knew about the test, and he was aware of them leaving Los Alamos so they could try to watch it. He, however, just went to bed: “Of course, we didn’t know whether it was going to be successful or not. Of course, we’d heard the rumor that it might set the atmosphere on fire. And that gave us a little bit of a concern. But [we] hoped for the best.”117 Klaus Fuchs, later identified, tried, and jailed in Britain as one of the spies passing secrets about the work at Los Alamos to the Russians, watched, alone, from a nearby hill.118

        It is clear from later interviews that many at Los Alamos and the Trinity site understood how to negotiate the secrecy. Hans Courant, SED (and son of a famous German scientist), worked in electronics at Los Alamos. He was at the Trinity site and saw the test. Immediately afterward, as he and a few other men rode back to Los Alamos in the back of a military truck, they were warned against talking to anyone from “the outside” about anything they had worked on and seen. He realized that the test “was still a really big secret. It had not been announced” and for him, back at Los Alamos, “it was really a difficult few days.”119 Roger Rasmussen worked as an electrical engineer with the SEDs at Los Alamos, building electronic items to record the Trinity test. Two nights before the test he and a few other men were told to wear work clothes and to report to an area where he and seven other soldiers piled into a vehicle originally intended to carry troops to battle. Part of a convoy, they drove along an old and winding road past Socorro, eventually stopping in San Antonio, where all the GIs piled out of their vehicles and bought everything the grocery store carried. Back in their vehicles, the convoy went into the White Sands National Monument. Rasmussen remembers that there was nothing anywhere and the vehicle drove and drove. Eventually they stopped east of the Trinity ground zero site looking over directly toward the bomb tower about five or six miles away. He recalled later that they were “eight little tiny beings sitting on the side of a mountain” but that they had “the greatest view” of the test. Although the army had not explained anything about what was going on or why the men were there, Rasmussen knew what was going on, as did the rest of his group. “I did not know any of the other seven GIs I was down there with, but we knew what we were waiting for. You had to know by then. I had been in the laboratory since the start of 1945. I had wised up. Everybody wised up.”120

        For one of his several jobs at Los Alamos, Bob Porton broadcast music and light news over the military’s authorized radio station. At about noon on July 16 just as he started the regular broadcast, scientists began pouring into the small control room and studio. Some forty-five men “jammed” in as he and his partner looked at each other and thought, “Hey boy, something big is happening.” No direct communications were permitted between Trinity and Los Alamos, so the broadcasters tuned in to an Albuquerque station. They heard the broadcaster report that the commanding officer at the Alamogordo Air Base had announced that a huge ammunition dump had blown up on the base. It was an accident, but there were no injuries. Porton recalled that when they heard that news “all these guys in the studio and everything [their] faces broke out in grins and they hugged each other and that was their first knowledge that it had been successful.”121 Shortly thereafter one of the men in the studio told Porton what had actually happened.

        Porton, reminiscing in a much-later interview, talked about secrecy at Los Alamos. He said that he had no prior knowledge about the test, but “let me put it this way, if I had wanted to I could have found out.” He was careful not to seem to pry into what he was not supposed to know. He had heard reports of several GIs “who goofed off [and] either went to Santa Fe and had too much of the juice and shot off their mouth or said something and they were shipped out they tell me to some isolated island somewhere.” He made up his mind that he would never do anything or say anything that would get him removed from Los Alamos.122

        As in any culture of secrecy, significant differences existed in the lines of communication, in the networks of who knew what and how they learned information, and in the details known. At Los Alamos the civilian scientists often came from universities which, in those days, had few classified projects and little requisite secrecy. During the war, Americans involved with classified projects had to school themselves in how to live in a relatively new and deepening culture of secrecy. Some dealt with it more lightheartedly than others. Some of the European scientists at Los Alamos took security procedures far less seriously than their American counterparts, or they resisted the secrecy more vigorously. Enrico Fermi recalled later how he transgressed security precautions, and Richard Feynman also delighted in circumventing the security guards. The wife of one scientist, though, recalled how hard it was for her to maintain any kind of friendship with non–Los Alamos people because she feared saying too much about what might have been classified. She had to sort through the legal and the forbidden topics. She also worried about what the security people might think if they saw her talking to non-security-cleared people. The different levels of acculturation in that security culture governed what one could and could not say, what topics should be broached or ignored, and what details could be revealed.

        Secrets—and memories about keeping secrets—can have long lives. In the years after the war, especially when pressed by historians and interviewers, ranchers and townspeople who lived in areas of New Mexico surrounding the Trinity site occasionally opened up about their varying degrees of knowledge of the bomb test that had been both a major secret during the war and yet also not such a secret. The night before the Trinity test a young girl sleeping on the porch of her family’s small adobe house in the countryside north of the test site watched the extraordinary sight of trucks driving slowly along the dirt road. An overhanging branch from one of the ancient cottonwoods planted by her grandfather stalled the silent convoy. The porch was only about one hundred feet from the road, but the house was hidden by bushes and the tall trees, and she watched as men got out of what she recognized as army trucks and lifted the branch with sticks so the trucks could pass underneath. The trucks were “slow, very slow” and traveled with only parking lights on. They made no noise at all and the family’s dogs did not even bark. Ten days later she heard talk about an explosion somewhere, maybe in White Sands. “My sister didn’t pay attention, but I did.”

        When she heard about the Hiroshima bomb a few weeks after that nighttime experience, something clicked: “Wow, that must have been when they were taking that bomb right in front of . . . our house.” She never told her parents about it because they would have been annoyed that she was awake. She told interviewers later, “I didn’t blab or anything like that.” She recalled only that her family and neighbors had paid little attention except to say “Well, they’re doing something secret.”123 At the moment of the explosion, a rancher between Alamogordo and the test site woke suddenly because it was as if “somebody turned on a light bulb right in my face.” His first thought was that a plane had crashed in the yard.124 When investigators nosed around local towns to ferret out any rumors about what had happened at Trinity, they heard that some people thought a plane had dropped bombs or that a bomber had exploded and burned in the air.125 An itinerate sheepherder, Jack Denton, “just a drifter working not over 15 miles from it [the Trinity test],” was knocked off his cot. “Everyone else slept on,” but “it scared the hell out of him.”126

        

        Within hours of the successful Trinity test, the USS Indianapolis steamed out of the harbor in San Francisco, under the Golden Gate Bridge, and headed across the Pacific to Tinian Island, where the preparations for the atomic bombings were underway, awaiting only some crucial component parts. The Indianapolis made it successfully to Tinian, where its world-changing cargo of the Hiroshima bomb’s uranium core was unloaded. On the return trip, as is well known, a Japanese torpedo sank the ship and, through several tragic, flukish failures of communication, Allied ships failed to come to rescue survivors for several days. Sailors who survived the sinking of the ship died from thirst, exposure, and sharks. Meanwhile the ship’s secret cargo became the bomb that destroyed Hiroshima. Ten days after the Trinity test, components for the Nagasaki bomb, essentially identical to what was tested at Trinity, arrived on Tinian by Air Transport Command C-54 cargo planes. Five such planes left Kirtland Air Force Base in Albuquerque, New Mexico, July 26, as soon as news arrived that the USS Indianapolis had arrived at the island and that its uranium cargo had been safely unloaded. Two of the huge planes carried the plutonium core and the initiator for the Nagasaki bomb; three others carried final components for the Hiroshima bomb. Two nights after that, on July 28, three B-29s left Kirtland, carrying the final parts of the plutonium bomb’s high-explosive preassembly.127 Meanwhile, after unloading the uranium and bomb parts at Tinian, the USS Indianapolis headed for Guam, unaccompanied, and its horror began. The horror in Hiroshima and Nagasaki came a few days later.
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        Dispossessions

      
      Laura and B. O. Burris had owned their small ranch in the Tularosa Basin of New Mexico for three years and had just moved into the newly built ranch house in the fall of 1941 when members of the Army Corps of Engineers came by on December 16 “and told us that the Government must have our ranch for military purposes.”1 They had a four-year-old son and Laura was pregnant as they moved their 450 cattle and horses in February. They rented pasture for their animals, but they themselves moved to towns, first to Truth or Consequences, New Mexico, and then to Las Cruces, New Mexico. They received no money until 1943, when the government sent a check for $3,000. The government allowed the Burrises to return to their ranch in late 1946 for a few months, but then they were “evicted again,” probably because of expansion at the new White Sands Proving Ground (WSPG) or possibly because of ongoing experiments at the nearby Trinity site. The timing of their first order to evacuate makes it appear related to the expansion of the Alamogordo Army Base in early 1942, but the couple learned later that their ranch lay about ten miles south of where the Trinity bomb was exploded two and a half years after they first turned it over to the army.

      When her husband died in 1950, Laura married Ira McKinley, a local rancher, and persisted in her fight for what she insisted was fair recompense for the Burris ranch. In 1972 when the government tried to purchase the ranch without including the grazing leases in its total worth, she was one of the angry ranchers who refused to sell. As it did with other noncompliant ranchers, the government brought formal condemnation proceedings against her ranch, offering payment of $37 per acre, but she refused to sign the condemnation deed. Laura McKinley presented her case to a special review panel of the U.S. General Accounting Office in January 1983, arguing for fair compensation. The evidence she submitted included estimates of the current market value of her ranch based on studies by New Mexico State University professors whose help she had enlisted. Their figures evaluated the present market value of her ranch as $675,000. The government had paid her $66,494 over the years, so she argued that she was owed $608,506.2

      Laura McKinley was one of 100 to 120 ranchers in the Tularosa Valley area of New Mexico who were forced to leave their ranches because of America’s expanding military needs in World War II and the Cold War. Most of the ranchers left unhappily but, during the war, willingly because they supported the nation’s war efforts and believed it to be their patriotic duty to let the military use their land. After the war, however, some became embittered when they were allowed to return to their ranches very briefly before being forced off again when military bases expanded, when they were given conflicting promises about eventual return, and when, in 1970, they were told they had to sell to the government and at a price many regarded as unjust. This chapter examines that history, but it does so by looking first at the long history of land controversies and violence in New Mexico’s Tularosa Basin.

      
        The Long History of Conflicts over Land

        The desert area of New Mexico’s Tularosa Basin differs from the spectacular grandeur of other deserts nearby. It has none of the awe-inspiring red rock formations or deeply eroded canyons found in Utah, Colorado, or other parts of New Mexico and Arizona; it has no gleaming white dunes such as those protected and revered in nearby White Sands National Park. Instead, the landscape is flat scrubland, sagebrush, and eroded shallow gullies in the sandy soil, with little else for the eyes to focus on apart from the clouds and the sky. The basin, about 150 miles long, covers an area of almost 6,500 square miles, with low mountain ranges on the eastern and western sides. This arid land that appears so uninviting, desolate, unlivable, and barren—a land with seemingly little worth—nevertheless has had a long and often troubled human history. Conflict over the land—the right to travel across areas, the right to gather plants or to hunt, access to water, and legal ownership—was for centuries a key part of human contact. Native groups from the many tribes in the Southwest traversed the area, and over the centuries diverse groups of those Native Americans, as well as Hispanics from Spain and Mexico and Anglo-Americans, contested access to the land; the area exists as a complex historical mosaic of land use and loss.3 The history of the American West, as historian Patricia Limerick famously reminded us decades ago, is of conflict and conquest, and the area that became the Trinity site is no exception.

        Archaeologists and anthropologists document evidence of human occupation of the Tularosa Basin as long as approximately twelve thousand years ago. They have found tools and brush-dome-type housing over shallow pits dating from the “Chijuahua Archaic” of 6000 BC through 200 AD. By 1000 AD there is evidence of “pithouse villages” in many parts of the basin; some of the villages may have been agricultural.4 By the early fourteenth century, however, sustained drought had driven humans elsewhere, abandoning their villages. For two hundred years, from around 1350 to 1530, there is little evidence of settled human cultures in the Tularosa Basin and White Sands area, although the Mescalero Apaches apparently passed through on seasonal searches for mescal for their religious ceremonies.5

        In the mid-sixteenth century, Spanish explorers and “conquistodores,” French adventurers, Iberians born in Mexico, as well as servants, including those descended from African slaves, began making the arduous journey north from Mexico to Santa Fe, traveling along what maps began to depict as the “Jornada del Muerto” (journey of death). They came for various reasons: some sought gold, others came to establish Spain’s official claim to the territory, and still others, such as the Franciscan friars, came hoping to convert Natives and establish Catholic missions. They encountered Native groups living in what the Spanish termed “pueblos” as well as groups of Athabascan speakers living in the local mountains. Those groups now generally identified as Mescalero Apaches resisted outsiders’ attempts to colonize and settle the area, delaying serious European presence in the Tularosa Basin for centuries.

        As the numbers coming to the new world increased, Spanish authorities sought to keep control over both the explorations and early settlements in the New World. They tried, in particular, to maintain Spanish law and legal traditions over land allocations, although with decidedly mixed success. Spain attempted to preserve communal traditions within the pueblos by appointing a “Protector of Indians,” who from the mid-1600s to 1717 and again from 1810 to 1821 provided legal and material help to the pueblos. The Protector of Indians adjudicated disputes over communal rights to water, timber, and hunting areas.6

        The Spanish powerfully disrupted and destroyed Native lives, livelihoods, and traditions. In 1680 Pueblo Indians mounted one of the most widespread and successful Native rebellions in the history of the Southwest. The southern New Mexican Puebloans, joined by Hopis and Zunis in the west and the Apaches, Utes, and Navajos also in the west, brought a well-organized offensive against the Europeans, attacking and successfully destroying settlements and towns, records and structures alike, and driving two thousand Spanish settlers south to Mexico. The Pueblo Uprising of 1680 was so widespread and so successful that the Spanish effort to reestablish settlements and political, religious, and legal oversight—the so-named “Spanish Reconquest”—took thirteen years. One of the lesser-known results of the uprising that was to have serious consequences for decades was the destruction of Spanish records, especially land ownership records, many of which had not been copied or archived elsewhere. This compounded the problems faced later by all groups including the Native Americans as the Spanish and then the Mexicans tried to reconstruct historic legal landholdings.7

        As the Spanish explored and settled, diverse groups of Native Americans fought with each other as well as with Europeans for access to resources and for ease of travel throughout the Southwest. Historian Pekka Hämäläinen notes that Native peoples from the Great Plains to New Mexico’s borderlands had by the early eighteenth century experienced “centuries of dispossession” in a “volatile and violent multipolar world” that was “an already colonized landscape.”8 By the early eighteenth century, conflict among tribal groups escalated as the Utes and Comanches moved westward from the Great Plains into areas of what we now know as New Mexico. As they did so, they fought with Apache groups that had already established so strong a presence that the Spanish called the area “Apacheria.” The 1720s and 1730s saw deadly and sustained conflict between the Comanches and their allies, the Utes, versus the many different Apache groups—the Palomas, Cuatelejos, Penxayes, Carlanas, Sierra Blancas, Jicarillas, Pelones, and Lipans.9 The Apaches, weakened by long internal conflicts with other tribal groups, became increasingly vulnerable to Comanche attacks as they shifted from their centuries-old nomadic life to more settled villages where they practiced systematic farming, created irrigation systems, built mud houses, and began to grow maize, beans, squash, watermelons, and pumpkins. By midcentury, the fierce, slave-owning, and sophisticated trading Comanche had “unhinged” the world of the southern plains.10

        During this period of intense internecine warfare among Native groups, the Spanish continued attempting to make permanent settlements in New Mexico. Authorities granted significant amounts of land to groups in hopes of recreating Spanish-style settlements of fortified villages built around a plaza. Seeking ways to withstand attacks by the Comanches, Utes, and Navajos, the Spanish governor in New Mexico in 1749, Velez Cachupin, established community grants of land to individual Hispanos (Spanish descendants), “Genizaros” (Hispanized Indians, some of whom were nomadic and some of whom lived in the pueblos), and the pueblo communities themselves.11 The system appears to have worked relatively well in the eighteenth century because the official Protectors of Indians had considerable power to distribute land, and they sought to honor the communal system of the restored pueblos. However, contests over land brought wealthy Hispano families into court and into confrontations with Natives. The historian Malcolm Ebright documents three centuries of fights for control of some of the valuable tracts of irrigable land that had formerly been under control of the pueblos.12

        Some salutary changes followed Mexican independence from Spain after protracted warfare from 1810 to 1821. The new Republic of Mexico outlawed slavery, abolished the legal caste system, and reinvigorated trade—reforms that affected residents in New Mexico as well as those elsewhere in Mexico. Other changes enhanced injustices. The undermining of land distribution traditions became especially unjust. Historian Roxanne Dunbar-Ortiz notes that more land grants were made in New Mexico during the short Mexican period than in the entire Spanish colonial decades.13 Although some grants went to communal groups, the landholding power and wealth of a few New Mexican elite families increased, and greater numbers of people grew poorer under Mexican rule. The Perea, Otero, Armijo, Chaves, and Sandoval families came to own vast areas of land and employed hundreds of laborers, maintaining their power and wealth by intermarriage and by becoming government officials. Wealthy Hispano families fought in courts and otherwise for Natives’ land, especially for former pueblo communities with their invaluable access to water and irrigable tracts.14 By the early nineteenth century, class divisions deepened. Wealthy Hispano families now had flocks numbering in the hundreds of thousands and hired poor villagers to watch over the flocks. Sometimes the watchers were allowed to keep 10 to 20 percent of the lambs born each year; thus the poor accrued something of a livelihood and had some access to wool and meat for their families.15 But at the same time, the small frontier villages peopled by genizaros and impoverished Mexican farmers and sheepherders bore the brunt of not infrequent attacks from the Navajos and Mescalero Apaches.

        After the United States started, fought, and won an aggressive war against Mexico between 1846 and 1848, the newly acquired territory of New Mexico became part of the American Union.16 Congress authorized a legal system and a territorial government in late 1850, but as historian Laura Gomez argues, New Mexico existed for the next sixty-four years “in an ambiguous political relationship with the U.S., part colony and part territory-to-be-annexed.”17 Under the Treaty of Guadalupe Hidalgo at the end of the war in 1848, the 115,000 former citizens of Mexico living in what was now a U.S. territory became federal citizens of the United States but not state citizens. Ironically, being a federal citizen did not grant voting rights, which only came with state citizenship.18

        During and after the war with Mexico, the U.S. Army fought a second war of conquest in the southwestern borderlands to subdue Native Americans, particularly the Apaches, Yavapais, and Navajos. The U.S. treaty with Mexico in 1848 included what the Mescaleros considered to be their land. The Mescalero Apaches and Navajos fought American settlers moving into the area and fought the U.S. Army as it established forts in Native territory. The 1850s and early 1860s saw escalating violence between tribal groups, white settlers, and the army. In spite of multitribal alliances and some highly successful attacks on Mexican, Hispanic, and American settlements, farms, and ranches and successful battles against American troops, the Native tribes were eventually conquered and punished. The Mescalero Apaches, forced to sign a treaty in July 1853, were pushed onto a reservation near the U.S. Army base at Fort Stanton (near Lincoln), New Mexico. In the early 1860s Kit Carson forced some four hundred Mescalero Apaches to move onto a forty-square-mile tract named Bosque Redondo on the Pecos River in eastern New Mexico, where the U.S. government attempted to turn them into Christian farmers. The U.S. Army called it a reservation, but to the Natives then and today, it was a prison camp where the alkaline water and poor soil brought untold deaths from illness and starvation.19 The 1870s and 1880s saw renewed violence between the Mescalero Apaches, American Anglos, and Hispanics. As white settlers moved into farm and ranch areas of eastern New Mexico, Apache warriors who had bolted from the Bosque Redondo carried out raids, most famously led by Apache chief Victorio, then by his son-in-law Nana, and then by Geronimo.

        The Navajos, too, fought both white settlers and the army invading their traditional lands. Some one thousand Navajo warriors sacked Fort Defiance in Arizona in April 1860, and the army retaliated by destroying Navajo fields, orchards, houses, and livestock. The army’s Kit Carson became infamous for his brutal destruction of hundreds of Navajo fruit trees, gardens, and wells in Arizona’s Canyon de Chelly and then marching 8,500 men, women, and children 450 miles across New Mexico to the Bosque Redondo “reservation” in the winter of 1863.20 Remembered as “The Long Walk” in Navajo history, some two hundred died of cold and starvation on the way and more died in the harsh conditions of the camp. In 1868 the Navajos signed a treaty under which the United States restored to them a small area in their original territory.

        Although groups fought over many issues in those decades, land was a chief source of disputes, and under U.S. rule, land issues in New Mexico (including pueblo land as well as land owned by individuals) grew ever more complex. American military and civil officials taking over the territory, as historian David Caffey notes, “had no idea what they were getting into with respect to traditions of land tenure and of grants made under Spanish and Mexican administration.”21 U.S. officials faced the problems of incomplete documentation, “ambiguous and overlapping grant boundaries,” confusion about the precise nature of ownership rights, and the names and identities of owners and beneficiaries. U.S. official and legal responses to issues involving land consistently proved to be insufficient and dilatory. Some stemmed from U.S. incomprehension of traditions of legal communal land ownership. Even more stemmed from greed as the Homestead Act, a mining frenzy, the coming of the railroad in the late 1870s, and the rapid growth of Anglo towns such as Alamogordo and Carrizozo fueled land speculation.

        The U.S. Congress itself attempted to oversee some of the land conflicts in New Mexico, but the number and complexity of the issues proved overwhelming. Spanish and U.S. law differed substantially with respect to land ownership and, so too, the old communal land grants approved under Spanish and then Mexican rule proved especially troublesome. Most of the grants allocated communal grazing and wood-gathering rights; communal water allocation was especially foreign and little understood in American law. Boundaries in many cases were imprecise. In those confusing and perilous years large areas of what had traditionally been common lands and communal water sources now passed into private (usually Anglo) hands.

        Congress established the Office of Surveyor-General in 1854 to adjudicate land titles granted under Spanish and Mexican rule, but with so much confusion and discord, with processes so uncertain and slow, Congress created a new entity in 1891: the Court of Private Land Claims. This became one of several specialized judicial bodies created to handle complicated, technical cases.22 One scholar notes that from its founding until it was dissolved in 1904, that court “struggled through perhaps the most tangled thicket in American law, the confused multitude of hoary Mexican and Spanish land grants in Arizona and New Mexico.”23 Although the official American treaty with Mexico promised to honor property and other rights of former Mexican citizens in the conquered territory, this rarely happened.24 Within a half century, significant numbers of Hispano and Mexican land owners lost possession of their properties to Anglos. Some cases involved outright land grabs, but even land title cases taken to court faced long legal delays, with many deliberately drawn out to discourage the plaintiffs. With little circulation of actual money in the territory, land became the useful and desirable currency; land, or sometimes sheep, became common currency for cash-poor ranchers.25

        Through unscrupulous and illegal practices, Anglos who created the notorious “Santa Fe Ring” acquired vast tracts of land in the territory—and then the state—of New Mexico in the 1870s and 1880s. In lawsuits, American judges tended to ignore the long history of communal land grants and gave only individuals rights to common lands with pastures, timber, and game, thus invalidating the claims of other communal owners.26 Some courts published only in English in newspapers or did not publicize upcoming cases at all. When those involved in a case failed to show up in court, others were declared the owners of the land. Even when Congress created the Court of Private Land Claims, land decisions remained murky and often unjust. In the entire Southwest, the largest number of land problems the court dealt with came from New Mexico.27 The legal and cultural differences governing land ownership along with the outright chicanery of some U.S. officials have complicated attempts by historians to recreate who owned what and where and the ways by which some lost and others gained landed property. The history of land ownership in New Mexico in the late nineteenth century is full of blanks and wormholes.

        In the complex history of those land conflicts, especially in the nineteenth century, one result is clear. Once the U.S. Army captured Apache war chiefs (especially Geronimo) and New Mexico appeared to be safe from Native American raids, white settlers began to move into the territory in great numbers, wanting to take advantage of the Homestead Act and lured by speculators’ exaggerated notices of ample water, minerals, and ranching potential. Some would-be ranchers who came to the Tularosa Basin in the late 1860s and 1870s left out of fears about Native American violence but returned in the late 1880s. Miners who had come to southern New Mexico in the period from 1868 to the 1880s prospecting for gold, silver, copper, and turquoise had largely dwindled by the early 1890s, but a new wave of Anglo migration began in earnest. Many, arriving with sparse resources, hired themselves out as ranch laborers or herd tenders or worked at diverse jobs in towns while trying to put together funds to buy farming or ranch land. Some came who had first attempted ranching in Texas but were driven out by the drought there in the late 1880s.

        The migrating Anglos encountered Mexican and Hispano settlers with very old ties to the land. Consider, for example, the roots of Priscilla Baca Ortiz, who, with her mother, Barbarita Baca, brought lawsuits against the government for the loss of the family ranch to the White Sands Missile Range. Her grandfather Carpio Chavez, born in New Mexico in 1846, raised stock and farmed, and by 1900 he owned his own house in Socorro County. He spoke Spanish and could also read and write in English. His wife, Beatriz, also a native of New Mexico, aged thirty-four in 1900, had been married seventeen years and had borne nine children, of whom five were living. She, too, could read and write (presumably in Spanish), but she “spoke no English.” The census listed the family as “white.”28 Their second child, Barbarita, married Geronimo S. Baca, both listed in the census as speakers of English whose native language was Spanish. (The 1900 census listed Barbarita at age twelve as not speaking English, but the 1920 census taker crossed out Spanish as her native tongue and that of her parents.)

        In 1880, when Geronimo Baca was nine, his family lived in San Antonio (Socorro County). The census listed both his mother and father, born in New Mexico, as white. Their neighbors listed on the same census page all had Spanish surnames: Gonsales, Garcia, Chaves, Gallegos, Romero, Lucero, Ortega.29 By 1920 Geronimo Baca, aged forty-nine, and Barbarita Chavez Baca, thirty years old, had four children, owned their house, and he reported his occupation to the census taker as a retail merchant. In that same 1920 federal census covering Socorro, New Mexico, their immediate neighbors came from Kansas, Missouri, Iowa, Indiana, Illinois, Ohio, Pennsylvania, Texas, Kentucky, California, Canada, Scotland, and Germany.30

        In the 1930s Barbarita and Geronimo owned a ranch they either inherited or bought from Barbarita’s parents. Barbarita and their daughter, Priscilla Baca Ortiz, were among other ranching families protesting the loss of their ranches to the U.S. military during and after World War II. The army’s White Sands Missile Range in the early 1980s offered Barbarita $172,587.34 for her land, which she refused to accept. She became one of a handful of the government’s pending condemnation cases in 1983.31

        Details are sparse about how most of the early Anglo ranchers in the Tularosa Basin got their land. Some “patented” government-owned acreage through the Homestead Act, filing claims that they then recorded with the land office of their county. In the written memoirs of their descendants, some early ranchers bought already existing ranches. Sometimes the historical records name the ranch or its former owner, but more frequently the details are scanty. Occasionally a few depositions and legal documents provide glimpses into early patterns of land acquisition. In 1888 the Beasley family and the J. D. Isaacks family migrated together to New Mexico, escaping drought in Texas. Both families lost their land to the army during and after World War II and were among the ranchers fighting for restitution for decades afterward. The two family groups settled at first in Soledad Canyon (to the southwest of today’s Trinity site), where they encountered a variety of ways others used to survive financially in the area. A neighbor, Jeff Ake, for example, did not file a claim for a homestead but instead filed mineral claims, which he said offered “the easiest way to hold land there.”32 Henry and T. J. Moody, along with Ake, often worked in a nearby town or hired themselves out to other ranchers. They tended flocks of sheep—some theirs and some belonging to others in the canyon and intermittently prospected for minerals. Eventually the Beasleys and Isaackses pooled their resources and bought out the neighboring Moodys, although there are no details about the financial arrangements. They “patented” some sections of land and registered them with the county deed records.33 The Soledad Canyon area had plentiful water and, although noted as being “rough country” for cattle, it proved fine for raising sheep and goats.34

        In 1900 George and Sarah Beasley bought a homestead from the Rickers, who had filed a homestead claim in 1898. A few years later, in 1916, George Beasley bought eighty more acres in Soledad Canyon “from Jesus Martinez, a goatherder for one of the Ascarate daughters.”35 Although regrettably sparse in details, the federal census provides a few tantalizing glimpses about the Ascarate family.36 Four years after the sale of the Soledad Canyon acreage, three Ascarate daughters, all in their twenties, lived with or near their parents in Las Cruces, one of the larger towns in the area. Their father, Guadalupe Ascarate, aged seventy-three, was listed as head of the household, with no occupation. Born in Mexico, his parents brought him to the United States when he was one year of age, and he became a naturalized citizen in 1885. He could read and write, and he spoke both Spanish and English. His wife, Helen T., aged sixty-five, born in New Mexico (as was her mother, although her father was French), spoke no English. Perhaps, with no son as heir, the daughters received parcels of the family land; one daughter may have sold her share to Jesus Martinez, who worked for the family as a goatherd or sheepherder. In the long history of New Mexican labor, as noted earlier, tending sheep for wealthy landowners was one way for any impoverished individuals among Hispanics, Mexicans, and Mexican Americans to gain a stake and a livelihood.

        Among the wealthiest and eventually most politically powerful families in the Tularosa area, the Bursums owned ranches that eventually extended to over two hundred thousand acres north and northwest of what became the Trinity site. Holm Olaf Bursum III recalled later that his grandfather, who had been born in Iowa in 1867, moved to New Mexico and by the 1890s had begun to acquire land “from people who couldn’t make a go.” In such a desert it took a lot of land to raise enough livestock to make a living: “Because of lack of water you can only get about 7 or 8 cattle per 640 acres and you can’t make a living raising 8 or 10 cows.”37 He did not say anything more about who those earlier failed settlers had been, but by purchasing their properties and filing claims through the Homestead Act, the extensive Bursum ranching empire, according to a grandson, “was all put together about 1918.” In the early days as they pieced together their ranching livelihood, the Bursums lived in Socorro, where according to the 1910 census Olaf was “an employer” and a “raiser of livestock.” His immediate town neighbors were all Hispanic: Florencio Maya, a Baca, a Gomez, and a Bareras, all of whom spoke Spanish natively and who were listed as “herder,” “stockraiser,” “laborer,” “servant,” and for several of the women, “laundress.”38 Such neighborhood connections may have been how Bursum learned about available ranches from people struggling financially. The first ranch that he acquired (his term was “put together”) was the “Melecio Apodaca place.”39 Later described as being “south of present day Stallion Site,” this would have put it right on the Trinity site.

        How and why the Apodaca family’s land became Bursum land remains unclear, but the Apodacas had long roots in New Mexico and turn up in the federal censuses for over seventy years.40 Sinfuriana G. Apodaca, a seventy-year-old widow in 1920, lived with her only surviving child, a thirty-one-year-old son variously listed as Patio (in 1910) and Pablo (in 1920). Sinfuriana’s parents had both been born in New Mexico and appear in the federal censuses from 1850 to 1920 (living near other Apodacas). Although they could read and write, they did not speak English. Neither did Sinfuriana, her son, or his wife (who was listed as illiterate). Pablo appears as a “landowner” but also a “dewer” who worked at home. (I have not been able to determine what it meant to be a “dewer.”) Melecio Apodaca, possibly a brother or cousin, lived nearby in 1920. The census recorded his occupation as “rancher for wages.”

        In 1922, when he was U.S. senator from New Mexico, Holm Bursum introduced a bill that opened the way for non-Natives who had ten years of residency in the state to take possession of pueblo lands. A coalition of leaders from those pueblos, advocates for Native American rights, and New Mexico citizens fought and defeated the Bursum Bill the following year, but it remains a reminder that the land history of the past is rarely ever past.

      
      
        White Sands Ranchers and the U.S. Military

        It is difficult to document the ranchers whose property was taken specifically for the Trinity test, but two congressional hearings yield important details about ranches taken in the Tularosa Basin for the expansion of the Alamogordo Army Base in 1941 and for the creation of the White Sands Proving Ground in 1945 and its expansion, which became the White Sands Missile Range in 1958. In 1983 and again in 1990 senators from New Mexico held hearings in the U.S. Congress to listen to the complaints of ranchers who lost their properties to the military during World War II and ensuing decades. Some ranchers and their descendants testified in person while others submitted documents about their land and losses. Precise numbers are hard to pin down, but according to one army official, when the army began using the New Mexico range lands in 1942, almost all the land came from about fifty large ranching units.41 Documents submitted for the 1983 congressional hearing list about one hundred names of ranchers from central New Mexico who had been compensated for having been forced off their land for the expanding gunnery and bombing range. (Some names appear more than once on the list.)42

        Pinpointing ranch locations is complicated in New Mexico, as in other parts of the arid West, because frequently they were not contiguous. An individual or family might own a ranch located in several parts of the county or even in several counties. Sometimes, but not always, one section would be identified as “ranch headquarters” or “the home place,” but commonly maps label different places as being the same ranch. As one rancher explained to Congress in 1989, ranchers needed a lot of land in diverse areas because “the sparse grass found in southern New Mexico that is edible by cattle is often unequally and haphazardly distributed across the land. Thus, a significantly large land area is required to spread the risks created by nature’s whimsical distribution.”43

        No single good source exists that locates and names the ranchers in the area before the Trinity test. The single best evidence comes from several maps in the Los Alamos Historical Document Retrieval and Assessment Project (LAHDRA) sponsored by the Center for Disease Control in 2010.44 Preparations for the Trinity site included serious attempts to map the nearby ranches in case of accidents before and during the test (as already noted), but test officials and other Manhattan Project authorities later recognized the inadequacy of those efforts. After the test, officials were shocked to discover the existence of ranches not on their maps. The LAHDRA report’s tables mark ranches within three concentric circles of the test’s ground zero: within the ten-mile radius, the twenty-mile, and the thirty-mile. The maps do not name the ranches and miss some, but by piecing together a range of sources, a few can be identified. Within the ten-mile radius of “ground zero” were the ranches of A. D. Helm and H. B. Helm almost directly east; George McDonald’s ranch, which became the bomb assembly site; “the old McDonald ranch” to the southeast, which became part of the base camp; and to the west the Charles H. Story ranch, the George H. Foster ranch, and one of the Green ranches.45 The closest ranch to “ground zero” was probably the Story ranch, only 1.75 miles away.46 The McKinley (Burris) ranch was southeast of ground zero and probably within the ten-mile radius since Laura McKinley described it as being close to George McDonald’s.

        Numerous ranches fell between the ten- and twenty-mile radii of Trinity ground zero. To the north and northeast were Bursum, Muncy, Gallegos, F. Thurman, Romero (possibly Lucero Romero or there may have been a separate Lucero ranch), Padilla, Chavez, Nep Chavez, Hills Home ranch, Coker, and Del Curts. More directly east were the ranches of Baca and Ratliff, and slightly southeast of the Ratliffs were the ranches of Kiloore, Gallagher, Nolda, and Barnes. Within the twenty-mile radius (south of Bingham and north of the towns of Adobe and White Store) was the Dean ranch and to the southeast but slightly outside the twenty-mile radius, the Withers ranch. To the southwest were the Beasleys in Soledad Canyon and more directly to the west were the Harriet ranch headquarters, the Bruton ranch, and the Fite ranch. To the north was the Williams ranch. While 90 percent of the ranchers near the Trinity site area in 1945 identified as Anglo, some 10 percent identified as Hispanic. Those with Hispanic surnames identified in the LAHDRA materials had ranches between the ten- and twenty-mile radiuses: Gallegos, Chavez, Romero, Padilla, and Nep Chavez. The Baca ranch was farther away, to the northeast of the test site.47

        
          Ranchers’ Disgruntlement and Protests

          Some of the Tularosa Basin ranchers claimed later that they had received verbal promises of being allowed to return at the end of the war. Some did return, briefly, although they were then removed in 1949 and 1950 as the missile range expanded. Some recalled promises from the evicting officials that the army would take care of the possessions they left behind and that all could be reclaimed when peace resumed. Court records are full of ranchers’ ire at what they considered to be the low compensation the army offered when they found their homes torn up, their windmills destroyed, their fences torn down, and their outbuildings left derelict or vandalized.48

          There are no records of ranchers refusing to leave when ordered to do so during the war, although some sought delays so as to have more time to find pastures to rent for their animals and housing to rent for themselves. During the war the ranchers apparently believed it their patriotic duty to help the war effort even if it meant a diminished livelihood, which they believed would be temporary. Their bitterness, protests, and lawsuits came after the war. They took pride in being loyal American citizens willing to help the war effort in every way. Some had sons who served in the army and navy overseas. A few complained later about what they experienced as rude and abrupt treatment from some members of the Army Corps of Engineers who delivered the evacuation notices and who oversaw the actual departures. But apart from Tom McDonald (whose case is presented at the end of this chapter), there is little evidence of ranchers resisting the removal orders during the war.

          Initial complaints centered on other issues. First, the timing and rushed pace of their eviction: it was winter and they had to move herds of cattle or goats, some of whom gave birth en route. Since so many ranchers from the same area were being forced off of their lands, it was hard to find affordable pasture lands nearby; some were forced to sell their stock at sale prices. All of the families had to find other places to live, which proved complicated given the war. They also had to find other livelihoods, and that was difficult for many who came from generations of ranchers and had few other marketable skills. The military allowed a few families to return to their property after the war—some returned in 1948 and others years later—and many reported finding their equipment damaged (windmills were sometimes ruined by gunshot), their water troughs ruined, and their houses in disrepair from deliberate mistreatment or neglect.

          The greatest anger erupted among ranchers after army representatives called a public meeting in Las Cruces on March 27, 1970. Many of the ranching families attended, expecting good news about the return of their properties. Instead, they were shocked to be told that the government wanted continued use of their ranches and ranchlands for an indeterminate number of years, perhaps for decades. In some cases the army offered ranchers new leasing contracts, but in other cases the army simply wanted to take over the properties outright. Then came the second shock: the government’s assessment of the worth of the ranches to be bought or to continue to be leased. Government officials informed the ranchers that they had been paid adequately over the preceding thirty years and that the final price for their entire property or for the government’s continued rental would be calculated in a new way using a formula that assessed only the worth of the ranchers’ privately owned acres, factoring in the fees the ranchers had paid over the years for the annual federal and state grazing permits. It was these announcements that evoked the ranchers’ fury. In ranchers’ eyes, for the government to assess a ranch’s worth based solely on the acres the rancher actually owned violated long-standing tradition and current practice. When ranchers bought and sold their ranches, the grazing leases added substantive total worth and had been factored into evaluations and sales for decades. As several disgruntled ranchers noted in their protests, when the IRS calculated inheritance taxes, the government always factored in the worth of the grazing leases as part of the total worth of the taxable property. Under this new system, ranchers complained of seriously low evaluations of the total worth of their ranches. For some ranchers there was also an added blow. In a few cases, the government declared that the money paid over the past twenty years constituted the sum total the ranchers would receive for their properties.

          One final issue added to the Tularosa Basin ranchers’ sense of injustice. When they compared their lot to the treatment of ranchers on the McGregor Range across the valley, their anger mounted. The government purchased ranches in the McGregor Range in 1956, paying total prices that included the considerable value added by the federal and state grazing permits. In some cases the government even paid to help ranchers relocate. The differences in treatment appeared and reappeared in ranchers’ grievances over the years.49

          The changes in the way the Tularosa Basin ranch owners were compensated, indeed what they protested as an outright seizure of their properties in peacetime without adequate compensation, appeared to them to be profoundly peremptory and undemocratic.50 In later congressional hearings seeking compensation for the ranchers, New Mexico senator Pete Domenici emphasized that the ranchers had done their part for the war; they were loyal and patriotic citizens; their protests did not come during the war and were sporadic even in the twenty-year period from 1950 to 1970 when the government continued to lease their lands for use by the White Sands Missile Range. The ranchers sought redress only in 1970, when they learned that they would not be able to return to their properties at all and that payments were far less than what they believed the ranches were worth.

          Some ranchers, in spite of their anger, acquiesced to the new policies in 1970. The majority of the White Sands ranchers do not appear in legal or congressional records protesting their treatment; they appear to have accepted the settlements or they have simply disappeared from records, certainly from the later legal and political contentions. Two identified ranches very close to the Trinity site’s ground zero—the Story ranch and the Foster ranch—do not appear in later records. It may be that those owners sold the ranches and the new owners were among the ranchers suing the government in later years, but the records are silent on this. Some ranchers apparently agreed to the new lease terms or acquiesced in the sale price offered by the army. Sources are unclear about the numbers and names, but some forty-six families seem to have settled with the authorities. Others refused to sign the “voluntary sale contracts,” and the army filed formal “leasehold condemnation cases” against them.51 Before the land condemnation commission heard their cases, as many as fifty-five ranching families reached agreement with the government, but as of October 1982, cases were still pending for the ranches of Barbarita Baca, Meldene Green Danley, Robert L. Isaacks, Carmine and Dave and James T. McDonald, and Lupita Rodriguez Gallegos.52 Without extensive research into legal history it remains unclear what happened in those cases, although there is a vague reference to three being settled “after a successful appeal by the government.”53

          Some of the disgruntled ranchers turned to their state political leaders and to congressional representatives for legal redress, and their anger spurred action from their congressional representatives, who held hearings in 1983 and again in 1990 to try to secure payment for the ranchers via Congress. They hoped for such compensation under amendment “Section 315q,” Title 43, of the Federal Grazing Act by which Congress (rather than the army or the Department of the Interior) could determine compensatory payment to holders of grazing permits or licenses canceled for war or national defense. Under this act, Congress would determine what was fair and reasonable compensation.54 Neither congressional hearing, however, brought financial solace to the aggrieved ranchers.

          Representative Joe Skeen and Senator Pete Domenici from New Mexico both introduced bills to Congress. The bills sought compensation for the larger group of ranchers displaced by the White Sands Missile Range, but in the printed version of the bill Skeen inserted into the record specific reference to the atomic bomb test: “The productive land these ranchers gave up was ultimately used to develop and detonate the most destructive weapon known to mankind: the atomic bomb.”55 The bills did not make it out of their respective House and Senate committees.56 Skeen’s November 1983 bill was replaced by a resolution to refer the ranchers’ cases to a U.S. claims court. The claims court heard the ranchers’ cases in January 1988 and issued a decision in late March. The judge ruled that the ranchers did not have a legal or equitable claim against the United States.57 In a later court case the judge ruled that the grazing permits were not property “for purposes of the just compensation clause.” Property rights could not accrue to holders of grazing permits, which had no “compensable value in their own right.”58

        
        
          The Military’s Case

          Taking over privately owned lands through the legal process known as “eminent domain” had been established procedure since the days of the early American republic. To the army, the process raised no concerns at all. Under the U.S. Constitution and well-established case law, property can be legally acquired even from unwilling individual citizens, businesses, or governmental entities through the process known as “condemnation.” Under eminent domain the government can legally take private land if the owner is offered “just compensation” and if the property is taken for public use. The owner’s consent is not mandatory. If the owner refuses to sell, the government files a court action involving a condemnation hearing, sometimes called a “taking”—a governmental action that, under the Fifth Amendment, requires “fair and equitable compensation.” At the scheduled hearing the government has to show that the money offer is reasonable and that the property is being taken for public use. Either side may then appeal.59

          This taking of private property by federal authorities in the United States has generated deep and long-lasting controversy and anger. During the New Deal the National Park Service turned to eminent domain to expand land acquisition for national parks, for historic sites, and for natural resource protection. In the views of many people, those actions created invaluable new parks and preserved many of the nation’s most glorious natural treasures. In the eyes of others, especially in the American West, the actions constituted a power grab by the federal government that has continued unabated for decades, overriding the rights of individual citizens. During the New Deal, the Tennessee Valley Authority (TVA) in particular built scores of dams and reservoirs throughout the impoverished South, especially in Tennessee, securing the land through eminent domain. Although it brought electricity to areas that had none before, along with clean water flowing regularly and predictably, the TVA was among the most hated of New Deal programs, with long-lived and nurtured resentments among local citizens.

          Well before he headed the Manhattan Project, Leslie Groves had experience claiming private land for national use. In early February 1942 the federal government used eminent domain to take 411 acres of land in East Arlington, Virginia, to build the Pentagon. Residents, mainly African Americans, received only fifteen to thirty days’ notice to move.60 When war began in Europe and loomed for the United States in the late 1930s, federal authorities turned to well-established processes to acquire private land for wartime preparation: to build airports and naval stations, to expand the manufacture and storage of war materials, and above all, to establish national defense installations and military proving grounds.

          The government’s use of eminent domain expanded in response to the needs of the Manhattan Project. One thousand Tennessee families “living in rural poverty” on ninety-two square miles of valleys and ridges lost their homes and land for the Oak Ridge facilities.61 The speed and the sheer size of the building for that project and the population growth, in the words of historians Johnson and Jackson, struck “with what amounted to hurricane force.”62 Landowners and townspeople received little warning; the army simply posted eviction notices on front doors, gates, or trees in early fall 1942 after securing the legal right to immediate possession of fifty-six thousand acres in two Tennessee counties. The army intended to allow six weeks for people to move, but some residents received only two weeks’ notice. Area residents protested that they were not given fair value for their land, and they also protested that there was no way to buy comparable land.63 But it was wartime. As farmers and townspeople drove down the highway with household goods piled on trucks and wagons, they crossed paths with thousands of construction workers coming in to build the facilities that became the pseudonymous “Clinton Engineer Works” component of the vast Manhattan Project.

          Caught up in the legal and political conflicts over the White Sands area ranchers’ lands, the army and other entities in the federal government maintained that the ranchers were paid fairly for their property, for damages to their property, and for their grazing leases.64 The army provided a detailed accounting for the money it had paid to 110 people or ranches from 1942 to 1983 as well as money paid for mining claims. As of July 1, 1983, the army had paid a total of $20,526,645 for the White Sands properties.65 Representatives of the army (on behalf of the Department of Defense) and representatives from the Departments of Justice and the Interior all argued that the ranchers’ claims had been settled in 1988 by the U.S. Claims Court and that suggestions of new legislation would reverse “binding and conclusive federal judicial determinations” on claims that had been addressed and resolved by the courts.66 They also argued that “merely holding a grazing privilege does not and should not establish a property right in public lands.”67 A Department of Justice deputy assistant attorney general added that the ranchers had been paid millions of dollars “for the use of lands which were not their property but which had been government property.”68

        
        
          The Ranchers’ Case

          In some respects the ranchers had legitimate grievances. Their most powerful argument lay in the contrast between their treatment and the government’s very different process of claiming ranchland in the McGregor Mountain area for expansion of the missile testing area. The White Sands ranchers and the McGregor Range ranchers both in the end received payment from the government for their lands; the McGregor ranchers were paid in 1957 at the time their properties were taken over for the missile range. The government told them that the ranches would never again be theirs, but they were then paid outright in one lump sum, and in some cases the government helped pay relocation costs. Both acts rankled deeply with the protesting White Sands area ranchers.69 The White Sands ranchers were kept in a state of limbo, in some cases for over twenty years, about whether they would be allowed to return to their land. Because they were not paid lump sums or “upfront money” most could not afford to start again by buying a new ranch.70

          The rancher-government conflict was marked by very considerable disparities in the evaluations of their ranches in the White Sands area. The government’s appraisals were low and the ranchers’ were high; the courts generally took a middle ground. In one example, Wesley L. Walker and others acquired a ranch in 1971. The date suggests that it was one of the properties revaluated in 1970–75 when the government sought to buy outright the ranches formerly kept through the lease and condemnation contracts. The original rancher may have decided not to fight the government and sold it to Walker, who subsequently refused the government’s offers. His ranch was taken by condemnation in October 1981, and the condemnation hearing was held in May 1983. At the hearing Walker claimed that the land was worth $12,024; the appraiser he hired stated that it was worth $6,350; the government’s appraiser said $1,300. The judges declined to accept the high and low appraisals and ruled the worth to be $6,350.71

          The White Sands Proving Ground ranchers spent decades in uncertainty. Many clearly hoped that they would be allowed to return to their ranches in 1970 and instead became embittered to learn the army had declared that they were taking over their properties completely, that there would be no further leasing, and that the ranchers had been paid enough in total. In general, the courts agreed with the army or ruled against the ranchers, sometimes because of ranchers’ procedural violations (taking too long to bring a case to court). The decades the ranchers were left in limbo should be factored into judgments about the justice of what happened; uncertainty takes tolls on health and well-being. The relatively small number of families who carried out the protests over the years does not mean that others were satisfied; it means that some felt more aggrieved than others. The protesters included some of the wealthiest and most politically connected ranchers, but they also included some of the oldest Hispanic families in the area with ancient ties to land they had treasured over generations.

        
      
      
        The McDonald Family

        When the army opens the Trinity site to tourists once or twice a year no one wants to miss the McDonald house, where Manhattan Project scientists did the final assembly on the plutonium “gadget” for the test in mid-July 1945. A few miles away, on another McDonald property, the army created the base camp with barracks to house and feed several hundred men working on site in preparation for the test.72 The McDonalds’ restored ranch house is the one permanent fixture from the Trinity test (apart from the fencing) in the National Historic Site. The National Park Service spent time and effort in the 1980s to restore the house to its 1945 status, although there is remarkably little to see today that captures the taut anxieties and high tension of those final hours of bomb preparation. I conclude this chapter with the McDonald family, whose several ranches in the Tularosa Basin were taken over by the army during World War II and later. The responses of that family varied, and their histories take us back to the complicated mosaic of land use, ownership, and dispossessions that form so much of the bedrock of New Mexican history.

        The family patriarch, Michael McDonald, emigrated to the United States from Cork, Ireland, and he fought for the Confederacy in the Civil War. He may have come to that position after having worked on a Southern plantation as an overseer of slaves, as many Irish immigrants did in the antebellum years; he may also simply have been expressing powerful sentiments for states’ rights, equating Irish and Southern U.S. resistances to larger federal forces. His sons later held the same beliefs. Michael and his wife, Annie Carter, moved to Texas after the war, and in the mid-1870s the family (eventually including ten children) moved to New Mexico near what is now Alamogordo. For a while, “Indian trouble” in that part of New Mexico forced them to leave and go to Fort Huachuca, Arizona. While there, the oldest son, Tom, helped support the family by working for the army as a butcher. With the capture of Geronimo and the subsiding of Apache resistance in the late 1880s the McDonalds considered it safe to move back to New Mexico. Tom bought land at Mockingbird Spring in the Mockingbird Gap southeast of Socorro and slowly over many years established Mockingbird Ranch, which, to the family, became the “home place.” His sons worked for other ranchers and used their earnings to buy land and cattle for their own ranches, which slowly increased in size and worth.

        The McDonald family owned numerous ranches and lost control of three to the U.S. military in various ways. One of George’s ranches lay on the east side of what became the White Sands bombing range, but he did not fight to retain possession of it because of the intensity of the bombing. He then put together another ranch on the “east side of the lava beds,” but the White Sands Missile Range took that over in the 1950s.73 George’s third ranch became the site of the final assembly of the plutonium device in July 1945 and is part of the national landmark today.74 When the army served an eviction notice in 1942 to the family patriarch, Tom McDonald resisted with a threat of violence. As two military police officers and a U.S. marshal drove up in a U.S. Army jeep, armed with machine guns, to evict the family, McDonald stood in his yard waving a .45-caliber pistol “crying and cussing the men sent to get him.” His son Ross managed to get the gun away, and no one was harmed. The army did not bring charges, but according to his son Dave, Tom McDonald died three years later, a bitter and broken man.75

        Dave McDonald worked as a ranch hand for wealthy families on the Tularosa during the “drought” years of the 1920s and the Depression while also steadily buying cattle and land. (The McDonalds, like others, preferred staying within family networks in buying land and cattle. Dave, born July 5, 1901, in Tularosa, married Mertes May Townsend in 1921. They bought his sister-in-law’s ranch and cattle in 1924, although he also worked for H. O. Bursum.) By the early 1940s Dave and his family owned ranchland in that area sufficient for a Bureau of Land Management grazing permit for 440 head of livestock. He learned in September 1941 that the government wanted his ranch for an “air to air gunnery range.” The family was ordered to leave and was allowed to take only household goods, vehicles, and the livestock (many of which were calving).76 They moved their stock to a ranch near Ancho, New Mexico, and rented a house in Socorro. In 1948 when the family believed they were being allowed to return to the ranch, Dave complained about damage done to the wells, the water tanks, the fencing, and his house when it became part of the Trinity Base Camp. The family was not allowed to remain at the ranch after 1948, however, because the army wanted the area for its expanded missile tests.

        Over the next few decades Dave McDonald became one of the most vocal and embittered of the White Sands ranchers, protesting in legal actions, writings to state officials and federal congressmen, and finally, threats of violence. In October 1982 Dave McDonald, then aged eighty-one, and a thirty-two-year-old niece, Mary McDonald, returned to the site of his former ranch and staged a protest. Canny about the value of publicity and public sympathy, the McDonalds persuaded Joe Skeen, the Republican representative from New Mexico, and Senator Harrison Schmitt to be with them at the ranch along with newspaper reporters when the army came to force them to leave. The New York Times, as well as local state newspapers, reported the protest along with the congressmen’s statements that they planned to investigate whether the federal government and the Department of Defense had dealt fairly with New Mexico ranchers in acquiring land for bombing tests.77 McDonald’s publicity spurred Representative Skeen and Senator Pete Domenici to hold congressional hearings in the spring. Those hearings, as this chapter has described, brought wider public attention to the complaints of ranchers about their treatment by the federal government since 1942, but little final acquiescence.

        The conflicts between ranchers and federal authorities in the atomic bomb test area of New Mexico are part of a long history and tradition of western anger stemming from federal activity. The period after World War II saw a hardening and deepening of the earlier political quarrels over who “owned” and who could control activities in the American West. Ranchers and diverse political and business groups opposed expanded federal control over public lands, but beginning in the 1920s and for decades after, the National Park Service, organized hunting groups, wilderness advocates, and a growing number of the American public became more vocal and politically active in promoting protection and public ownership of land. The conflicts and fears about possession and dispossession grew especially intense after World War II. Historian Karen Merrill traces the seeds of modern environmental politics to conflicts about the Taylor Grazing Act and the creation of the Bureau of Land Management.78 The Taylor Grazing Act changed the way ranchers regarded the public domain; they began to view it as their private property, and they began to fight more forcefully, sometimes violently, for what they regarded as their property rights.79 The conflicts it created emblematize the growing and deepening anger among western groups toward the federal government.

        The White Sands ranchers’ protests about the loss of their lands to the military during and after World War II might be considered a preview of the “sagebrush” rebellions of the late twentieth and early twenty-first centuries as groups with diverse political leanings fought in peaceful and nonpeaceful ways against state and federal expansion of the public domain. Land contestations in New Mexico’s Tularosa Valley can be seen as a microcosm of centuries of conflicts over land elsewhere in the country, especially in the American West.

        One further point I wish to emphasize: the Trinity test site did not force Native Americans from their land. That dispossession, as this chapter documents, occurred much earlier. The creation of a military base in the area and its expansion early in World War II led to the loss of ranches owned by Anglos and Hispanics, and the acreage claimed for the atomic bomb test pushed more such ranchers off of their properties. The one criterion American government officials stipulated for the choice of the bomb test site was that it not displace Native Americans. (See the next chapter.) The nuclear bomb tests of the postwar and Cold War forced Native groups in areas around the world from their land and poisoned their environments with radioactivity. With the establishment of the Nevada Test Site in 1951, the traditional land-use area of the Western Shoshones and South Paiutes became the site of 814 nuclear tests. As numerous observers have observed, the Western Shoshones became the most nuclear-bombed nation on earth.80 The U.S. bomb tests in the Pacific forced the Marshallese from their homes for decades (some forever) and left radioactive waste that still threatens health and life.81
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        Building the Test Site

      
      Once the decision had been made to hold a test of the plutonium device, frenzied months followed: a site had to be selected, a vast number and range of supplies had to be procured, many men with diverse expertise had to be added to the workforce and, throughout it all, everyone had to work to preserve essential secrecy. After selection of the site in March 1944, the next sixteen frenetic months saw workers create a small town that, at the time of the actual test, housed over three hundred people. They laid hundreds of miles of wire for electricity and telephone communications and for the myriad experiments to be conducted during and after the explosion. They created and then improved several hundred miles of road. They brought in hundreds of tons of materials for the scientific records of the test as well as food, clothing, bedding, eating and bathing supplies, and medical equipment for everyone on site. This had to be done with extreme haste, under adverse weather conditions, and under the strictest rules of secrecy that could be devised by the U.S. military. The tasks and the goals still seem unbelievably daunting: to conduct a complex and completely original experiment detonating a new invention—a plutonium device of unfathomable power—by a new kind of implosion method, and setting up ways to measure and record all of the results, not in a climate-controlled laboratory, but in a harsh outdoor desert.

      Before any other aspect of the history of constructing the Trinity site, we must acknowledge the climate. It created hardships for the construction crews who faced ice and snow when they first began work and then scorching dry heat by spring and summer as temperatures soared into the one hundreds. The aridity sucked eyelids and mouths dry, the ferocity of the windstorms caked everything and everyone with red dust, and the afternoon monsoon rainstorms typical of the high desert in the spring and summer often brought fierce lightning and wind along with rain. In those downpours, dry gullies flooded to become raging torrents. Right up to the minutes before the actual test, the weather exerted its commanding presence. Uncertainty about possible rainstorms delayed the test for several days and then hours, and the men making the decision faced deep uncertainty. They decided to go ahead.

      
        Selecting the Site

        Because of the rushed nature, uncertainties, sleeplessness, and secrecy surrounding all aspects of the Trinity test, much about the selection of the area for the test is murky. Records exist about different areas investigated for the test site, but those records differ. The main criteria for the test site were that it be flat, have reasonably stable (or at least predictable) weather, and be extremely isolated so as to preserve secrecy. The selection group explored the possibility of six especially favored areas: (1) the army airfield that was part of the World War II Desert Training Center near the town of Rice in Southern California’s Mojave Desert; (2) San Nicholas Island—the most distant of the Channel Islands off the coast of Los Angeles; (3) an area of lava beds south of Grants, New Mexico; (4) Padre Island in the Gulf of Mexico just south of Corpus Christi, Texas; (5) an area near the Great Sand Dunes National Monument in south-central Colorado; and (6), the site finally selected, an area in the Tularosa Valley of south-central New Mexico that was already part of an army air base.1 Some other areas may also have been under consideration: the bombing range at Wendover Field, located one hundred miles west of Salt Lake City (where the B-29 pilots later did practice runs for the atomic bombing of Japan), the Coconino Plateau (south of the Grand Canyon and north of Prescott, Arizona), and several sites in New Mexico that proved to be too close to Los Alamos for serious consideration.2

        Accounts differ about other aspects of the decision process, particularly who was involved, how they investigated the various sites, and what their reactions were. In the Los Alamos Historical Society’s account, in the spring of 1945 Robert Oppenheimer, Kenneth Bainbridge, Peer de Silva (at that point head of security at Los Alamos), and (army) Major W. A. Stevens (described as being in charge of maintenance and construction “for the implosion project”) set out by both plane and car to investigate the possible sites.3 One biography of Oppenheimer has him “bouncing around the barren, dry valleys of southern New Mexico in a three-quarter-ton Army truck” for three days and nights checking out sites.4

        The secretary of the interior, Harold Ickes, had warned Groves earlier that no Native American tribes or reservations were to be displaced because of the test, and Groves factored those orders in.5 Later atomic bomb tests forced the removal of Native peoples around the world, but the people dispossessed of their lands for the Trinity test were not Native Americans. Groves ruled out the Rice site because he did not want to have to deal in any way with its commander, Brigadier General George S. Patton, whom he disliked. Groves liked the idea of a certain proximity to Los Alamos for easier and cheaper transport of men and materials, but he warned that the test site should not be so close that anyone could detect the link between the two projects.

        The choices for the test underscore how little concern Manhattan Project officials had at the time about any serious possibility of radioactive fallout. The prevailing winds from several of the possible choices blew toward populated areas. In the month of July the prevailing wind off the small island of San Nicholas, sixty-one miles from the California coast, is west-northwest out of the Pacific, which means it would have blown the radioactive cloud directly toward Los Angeles and Orange County. The prevailing wind pattern from Grants, New Mexico, in July and August is from the southeast, so the radioactive cloud would have blown toward the Navajo lands around Farmington and Shiprock, New Mexico. An official Manhattan District history notes that the choice of what became the Trinity site was made at a time when everyone believed that the nearest habitation was twelve miles away and the nearest town was about twenty-seven miles away.6 That, for numerous nearby ranchers, turned out not to be the case, but with poor maps and little detailed on-foot investigation, no one preparing for the Trinity test recognized at the time how many New Mexicans would be affected as “downwinders.” (The term and the concept, of course, did not yet exist in 1944.)

        Berlyn Brixner, one of the chief photographers of the Trinity test, recalled much later a different and little-known version of the selection process. He recalled Bainbridge being in charge of finding the site, which in the fall of 1944 included an area close to Los Alamos near Cuba, New Mexico, “and the most distant one was down in the Gulf of Mexico on some sand islands.” Brixner remembered that Bainbridge settled on a site south of Grants, New Mexico, but when he went to look it over before the final decision, he invited Brixner, who had lived and traveled in that area, to accompany the group. When they arrived, Brixner “found a very bad situation there.” The area was covered with lava flows with tunnels under them that made them “very unsuitable as a site for roads and hauling over the big bottle, Jumbo.” So Brixner told Bainbridge that they needed to find a more suitable site “that didn’t have any of these disadvantages and was very easy to use.” Thus, the Jornada del Muerto area southeast of Socorro, New Mexico, came into consideration because “it’s a large flat area and it doesn’t have any trees or lava flows or anything on it.” According to Brixner, Bainbridge took one look at the area and decided it would do.7 Groves concurred. He especially liked the location of the site within an existing army gunnery range that would automatically provide an extra layer of secrecy.

        Once Groves approved of the site choice and the governing board at Los Alamos concurred, the appropriate military authorities had to be approached and their permission secured for access to and control over a small portion of the military base for the Trinity test. Much about that process remains speculative. No one at the time appears to have written an account of the discussions and decisions, which were “informal and oral” and vague about the people involved.8 Groves went to the top, seeking approval from Uzal G. Ent, commanding general of the Second Air Force (still at that point the army air force), who had control over the Alamogordo Base. Groves recalled later that Ent’s commanding general, Henry Harley Arnold, had “long since instructed him to give us the utmost cooperation in any of our undertakings.”9 In one account Bainbridge flew to Colorado Springs to secure Ent’s permission.10

        Ent had just risen to become commanding general of the army air force in 1944; he had also just begun working for the Manhattan Project in late August, helping to coordinate and oversee training of the squadron based at Wendover Field—the squadron that would drop the atomic weapons on Japan. Ent must have been back in Colorado Springs in early September, where he approved the Manhattan Project’s plan to use a site that was considerably removed from the airfield base itself.11 Because of security requirements, the agreement reached by the two men about that area of the Alamogordo Bombing Range to be turned over to the MED (Manhattan Engineer District or Manhattan Project) for the atomic bomb test generated no paperwork. One month after agreeing to the Manhattan Project’s use of the Trinity site, Ent was severely injured in a plane crash and was hospitalized for two years before dying of those injuries in March 1948.12 Possibly because of Ent’s injury or because of the ongoing expansion of the Alamogordo Air Base and the changes in commanders, and certainly because of the lack of a traditional paper trail, the MED’s acquisition of the parcel of land for the Trinity test came as a surprise to the new commander of the Alamogordo base. In his typescript account of the selection of the test site, Kenneth Bainbridge noted that the commanding officer of the Alamogordo Bombing Base, Colonel Roscoe Wriston, was taken aback when he learned about the plans for that parcel of the land under his command. He objected to Bainbridge’s request for a southwest portion of the rangeland that Trinity planners wanted because of prevailing winds. Wriston “reluctantly” allowed the release of a block in the northwest corner of the bombing range.13

        In his formal account written for Los Alamos in 1947, Bainbridge portrayed the acquisition of the Trinity site as having been more precise and orderly: “The final choice of a site was made after consultation with Gen. Ent of the Second Air Force on September 7, 1944, who gave permission for a party to approach the Commanding Officer of the Alamogordo Bombing Base to seek an area within the base approx. 18 by 24 mi. Four locations were discussed, and finally the northwest corner of the Alamogordo Air Base was selected, latitude 33/28-33/50, longitude 106/22 to 106/41.” In Bainbridge’s account, the test site’s isolation constituted its chief characteristic: the location “permitted separation on the north and west of a minimum of 12 mi to the nearest habitation, which was great enough so that no trouble could be expected from shattering of ranchers’ windows by the blast even under conditions of 100% yield. On the east the area under government control extended 18 mil and adjoined the ‘Malpais’ area. The nearest towns in any direction were 27–30 miles away. The prevalent winds were westerly.”14 Bainbridge’s report mystifies in its several serious inaccuracies. Groves feared windows being shattered in towns much farther away than eighteen miles, but much more significantly, the prevailing winds were known to be easterly, which is one reason no bunker was built to the east of the bomb tower.

        The lack of formal documentation of these decisions and land transfers caused a further problem later. In the fall of 1945 when the war ended in Japan and operations at the newly named White Sands Proving Ground (WSPG) were heating up under the missile program, Lieutenant Colonel Harold Turner, the first commanding officer of the White Sands Proving Ground, learned that a predecessor commander of the Alamogordo Bombing and Gunnery Range had transferred control of 432 square miles to the Manhattan Project for the atomic bomb test over a year earlier.15 Unfortunately, military records don’t provide nosy historians with Turner’s reactions to that news.

      
      
        The Site Itself

        The site selected for the Trinity test lies in the north-central area of what is now the White Sands Missile Range but what, as noted above, was the Alamogordo Army Air Field during World War II and was then renamed the Alamogordo Bombing and Gunnery Range. (Some sources say that the site is located in the northeast corner of the bombing range and others say the northwest corner. This probably reflects the changing boundaries of the range over the years.) Built on the desert plain, the site has lava beds to the east and west, the San Andres and Organ mountains to the west (and southwest), and the Sacramento range and the Oscura Mountains to the east. Before the army took over the area just before World War II, what became the Trinity site was identified as Tularosa Grazing District No. 4, where stockmen grazed their cattle.

        Accounts differ about the mapping process and the maps that ended up being used for the Trinity site. Wartime secrecy contributed to some of the historical confusion about the actual location of the Trinity site. Good and precise maps existed in the 1940s for the state of New Mexico—grids that marked by latitude and longitude townships and areas with state-granted grazing rights. Nevertheless, obtaining reliable maps of the New Mexico desert areas proved to be an especially difficult problem. Fearing that a sudden call for maps of the New Mexico desert areas would alert spies, Groves ordered more surreptitious acquisition of information via devious channels that included geodetic survey maps for New Mexico as well as Grazing Service and county maps for the state. Other Los Alamos officials persuaded the Second Air Force to make a “6-in.-to-the-mile mosaic” of a six-by-twenty-mile strip that included Trinity’s “point zero.”16

        The memories of a young explosives expert from Los Alamos underscore the piecemeal, even somewhat slapdash approach to mapping the area. Jay Wechsler, involved in testing early prototypes of the implosion system that would be used for the Trinity bomb, believed a few months before the test that his group had done everything possible on that project and that there would be little further work on it. Wechsler desperately wanted to be involved more directly with what was going on at Trinity, so he talked to senior people to find out if mapmakers were needed. He had learned some mapping techniques in the infantry, and officials told him to bring a team down to map the Trinity area, although he had to get transportation. Wechsler persuaded a buddy to let him borrow a truck—a World War II Dodge weapons carrier. He and another GI (Bob Ludwick) joined an official convoy in Albuquerque and “that’s how I got to Trinity.”17 Wechsler says that they then mapped “any dirt road that led away from the Trinity Site for about twenty miles in all directions.” He drew the maps by hand “using a compass, graph paper, and the odometer on that weapons carrier to mark out where those roads went and what was there—cattle, sheep, sheepherders, any buildings, or anything else.” He tells nothing more about how, or if, his maps proved useful and to whom, but the work made it possible for him to see the test on the morning of July 16 “from about ten miles away.”

      
      
        Naming the Test and Its Site

        Everything and everyone at Los Alamos—places, work projects, major officials—had disguising pseudonyms, but it took awhile for “Trinity” to become the official code name for the bomb test and its site. How and when that happened, as with so much else about the Trinity test, has differing interpretations. Sometime between spring and early fall 1944, Bainbridge pushed Oppenheimer to come up with a single code word for the test because too many different designations floated about: “Muncy’s office calls it ‘A.’ Mitchell’s office calls it Project T but ships things to S-45 and last week it was christened Project J.” Bainbridge suggested that it be coded as Project T.18 In several documents, Stafford L. Warren, a radiologist, head of the MED medical office, and a chief consultant to Groves, referred to the test and the site as “Muriel.”

        Later, no one could precisely pin down how, why, and when Oppenheimer came up with the name “Trinity.” Groves wrote to Oppenheimer in 1962 asking about the name’s origins, and Oppenheimer replied that although he had indeed chosen the name, “there is no rational answer to your question about the code name Trinity.” He loved the poetry of John Donne, but he had no recollection of why “trinity” had come to his mind in naming the test.19 In Bainbridge’s account he telephoned Oppenheimer in September 1944 requesting a code name for the project, and Oppenheimer, who said he was reading the poetry of Donne at the time, suggested “Trinity.” Donne’s “Holy Sonnet” 171 refers to a “three-person’d God” that scholars cite as meaning the Trinity of “God, the Father, the Holy Spirit, and the Son.”20 Two of Oppenheimer’s major biographers suggest that in naming the site, Oppenheimer drew from the Bhagavad-Gita: “Hinduism, after all, has its trinity in Brahma, the creator, Vishnu the preserver, and Shiva the destroyer.”21 Their explanation makes sense, too, given Oppenheimer’s famous response after the Trinity test: “Now I am become Vishnu, destroyer of worlds.”

        There may be another explanation for Oppenheimer’s thoughts turning to a threesome—a “trinity”—when he was pushed to come up with a code name for the test and its site sometime between March and September 1944, this one based on the tangled relationship of the scientist himself, his wife Kitty, and his former lover, Jean Tatlock. Oppenheimer may have been reading Donne because he was thinking of Tatlock, who had introduced him to Donne’s poetry years earlier, and according to historian Jeremy Bernstein, he read Donne “in dark times.”22 As the atomic bomb project got seriously underway Oppenheimer experienced “dark times” with his former lover, Jean Tatlock. For reasons no biographer has been able to explain, in the middle of the deeply secret work on the atomic bomb in the spring of 1943 Oppenheimer visited Tatlock in San Francisco and spent the night in her apartment. She drove him to the airport the following morning, and he flew back to his work, his wife, and baby son in Los Alamos. He never saw Tatlock again, for she committed suicide in early January 1944. In their sympathetic account of so much in Oppenheimer’s life, Kai Bird and Martin Sherwin are astutely thoughtful about the impact of Tatlock’s suicide: “For Oppenheimer, Jean Tatlock’s suicide was a profound loss. He had invested much of himself in this young woman. He had wanted to marry her, and even after his marriage to Kitty, he had remained a loyal friend to her in her need—and an occasional lover. He had spent many hours walking and talking her out of her depressions. And now she was gone. He had failed.” Jean Tatlock, they suggest, “might be considered the first casualty of Oppenheimer’s directorship of Los Alamos.”23

        John Canaday’s insightful book of poems about the atomic bomb project provides additional support for the idea that Oppenheimer was thinking of Jean Tatlock when he suggested the code name “Trinity” for the test. In his book, Critical Assembly: Poems of the Manhattan Project, the first poem about Oppenheimer does not appear until halfway through the book, and it focuses on Oppenheimer thinking about Tatlock’s suicide. He says that Bohr recognizes his grief. The poem also refers to words Oppenheimer fell in love with in his youth—“Le recherche”—a reference to Proust’s novel about the search for lost time (“la recherche du temps perdue”). Canaday’s poem, focused on Oppenheimer, was specifically about the terrible loss of a loved one and fear about what the lab was creating.24

        Oppenheimer may also have been thinking about his marriage, which appeared troubled even to outside observers. In the middle of the intense pressures about whether the plutonium bomb would work and Oppenheimer’s consequent reorganization of the labs in late summer July 1944 to try to iron out those problems, biographers note the complications in the Oppenheimer marriage. Dorothy McKibben, who helped organize many of the domestic and other details of the scientists’ lives from her office and home in Santa Fe and who became for Oppenheimer “a bit of a shoulder to cry on, a support system, a mother figure” observed that the marriage was unhappy and difficult.25 At Los Alamos, people took note of Kitty’s heavy drinking and deepening personal unhappiness. It would not have been out of character for Oppenheimer to turn to poetry for solace about two women in his life and therefore to have a ready, if mysterious, name for the test that, if successful, would shatter worlds.

        Oppenheimer may also have read Donne to think about war with its weapons and deaths and loss—the ongoing war with Europe and Japan as well as warring human relationships. The atomic bomb historian Richard Rhodes reminds us that the Donne poems are martial, about destruction and war, but also about dying and death bringing redemption. Rhodes suggests that Oppenheimer might have seen in them a reassuring interpretation that the bomb would end war.26

      
      
        A Huge Outdoor Laboratory

        Although the official Army Corps of Engineers history of the atomic bomb program calls the Manhattan Project “the largest crash construction job in history,” the corps does not specifically mention the extraordinary achievement of construction at the Trinity test site.27 In the spring of 1944 “Project Trinity” became an official organization within the Manhattan Project, granted top priority for requisition of materials and personnel.28 An official history of Los Alamos notes, “The scope and intensity of the preparations necessary for the Trinity test cannot be overemphasized. To establish a complex scientific laboratory outdoors was novel in the first place, but to do so in a barren desert under extreme secrecy and great pressure added to the difficulties. In addition to the always complex issues of obtaining supplies, too few people were available for the amount of work to be done.”29

        The complexity of obtaining supplies for the atomic bomb test (much less the entirety of the Manhattan Project) staggers the imagination. Everything had to be transported from Los Alamos (with special attention to obscuring that origin) or Albuquerque.30 Major Stevens of the army sent a detailed memo to Groves about all construction and equipment that would have to be requested for the test. Materials of every sort and in abundance had to be procured from vendors who were already under intense pressure from other military and civilian sectors competing urgently for scarce products in the middle of a world war. Purchase requests had to be rated in terms of their urgency: X, A, B, and C. In the spring of 1945 as the Trinity test supply needs escalated, all requests became “X.” Then even that top rating proved insufficient, and a new system was devised (the sources don’t say by whom): X1, X2, and XX as highest, super-urgent rating. The Procurement Office for Los Alamos went through the Washington Liaison Office and then straight through to the highest authority—the War Production Board. Special dispatch or cargo planes picked up supplies for the Trinity test anywhere they were available in the United States and flew them directly to Albuquerque. The pressure on the purchasing offices in Los Angeles, Chicago, and New York grew ever more intense; none had enough workers to deal with the dramatic rise in general military procurement requests in 1945 even before the added pressure from Los Alamos. None had been able to hire new workers for over a year, and salaries were too low to retain workers lured by competing wartime jobs at good pay. In May 1945 workers in the main warehouse at Los Alamos received an average of thirty-five tons a day of incoming materials; in June it rose to a daily average of fifty-four tons. The goods were primarily bound for Trinity, but some went on to Tinian Island in the Pacific, where preparations were already underway to assemble the atomic bombs.31

        The necessity of secrecy increased the inevitable delays in obtaining products because no direct contacts could take place between officials on the Trinity project and the purchasing offices at Los Alamos. Workers in the purchasing offices could not contact the scientists directly about products to discuss substitutions. Items went to fictitious people at addresses in Albuquerque to disguise their actual destination at Los Alamos. Inevitably, the complicated arrangements led to delays and mishaps. Ten thousand feet of simple garden hoses, needed so that sensitive wiring could be encased for protection against the severe heat and rain at the test site, had still not arrived two weeks before the scheduled test.32 Trucks, always in short supply anyway, became useless when tires, damaged by the rough roads in the desert, could not be readily replaced.33

        A quick overview illustrates the speed and intensity of the entire construction process at the Trinity site. In the spring of 1944, officials gave Project Trinity its official name, and basic planning began. By midsummer, plans incorporated the layout of the “ground zero” area, including the placement of the tower to hold the bomb and the design and construction plans for the shelters. Scientists busily prepared plans for the myriad experiments that would take place during and after the test, but much of that early work continued to take place at Los Alamos rather than on site at Trinity. By mid-October, as plans for the base camp became finalized, crews scavenged far and wide for old Civilian Conservation Corps buildings and materials that could be used for miscellaneous needs at the test site. In November Groves approved the construction plans, and in December the first military police (MPs) arrived, with their horses, to patrol the site. In a few weeks, by early January 1945, the first of the workforce arrived—hired construction workers from the two outside construction companies contracted to do the major building and a few of the early SEDs (Special Engineer Detachments). The work pace picked up furiously by early spring as men set about building and improving roads, building structures and refurbishing old ones for living and eating, laying electrical and communications wiring, and creating bunkers and small facilities for the experiments. After the “100-Ton Test” in early May the pace intensified even more frantically. Then, in mid-July, came the test itself.34

      
      
        Early Stages

        One of the very first essential construction projects involved the erection of steel observation posts at corners of what would become the immediate test area so that guards could watch for intruders or spies. In December 1944, two months before any other military personnel arrived, a small detachment of about a dozen military police, under Marvin Davis, took up residence in the two dilapidated McDonald brothers’ ranch houses that had been taken over early in the war by the army, had fallen into disrepair, and were now part of the Trinity test area. A crucial early project involved improving existing roads and building new ones. An early secret internal report in October 1944 alerted test planners that only ten miles of road existed at the test site.35 Marvin Davis, with the earliest MPs, noted the appalling condition of the roads and the “alkali dust” so terrible that “fellows couldn’t hardly breathe in the back of those vehicles.”36 The dust, the cold in the winter and heat in the spring, and the daily summer monsoons slowed truck travel in serious ways, as did the frequent flat tires. Work crews built new roads and improved miles of older roads linking the test site to nearby towns of Socorro, Carrizozo, Alamogordo, and Los Alamos (in spite of the desire to reduce any connection between Trinity and Los Alamos). Eventually crews laid over two hundred miles of blacktop. After the practice test in May, Oppenheimer and Bainbridge urgently requested materials and additional men to help improve the roads. The terrible quality of the “low grade” roads brought severe damage to valuable heavy equipment forced to travel over them.37 Crews found gravel for concrete and larger stone available at a mine dump not far from the test site.38 As the July test approached, urgent requests went out for additional repairmen and for crews to service the roads at night.39

        Work also began quickly on crucial communications systems. Preparations for the test as well as everything connected to the actual test required the creation of a large and complex system tied together by thousands of miles of electrical wiring.40 That wiring included telephone communication lines among managers at the site and between Manhattan Project officials at Los Alamos and in Washington DC and all of the “public address systems” on the site. Officials set up a technical stockroom to hold supplies that included electrical cables for lights for the camp and for the experiments that would be conducted during and after the test.41

      
      
        Creating the Base Camp

        Plans for the base camp appear to have first been drafted in mid-October 1944.42 The Trinity Base Camp’s first structures consisted of the two McDonald houses, a few of the ranches’ outbuildings, an old earthen reservoir, at least two windmills, and a water tank.43 The base camp also received buildings scavenged from other military and government entities including, as noted earlier, buildings from the Civilian Conservation Corps in the Albuquerque District that were dismantled, brought to the Trinity site, and rebuilt.44 One of the camp buildings that became a blacksmith and saddle shop had been at the Mockingbird Gap mine, which until 1920 produced sulphide ores.45 A 1995 archaeological report sponsored by the White Sands Missile Range contains impressive details about existing buildings on the site and what Los Alamos officials brought in. This included “ten Civilian Conservation Corps portable buildings, including four 20-by-100-ft units, a 20-by-60-ft unit, a mess hall and kitchen, three 20-by-50-ft buildings, and a 150 man latrine.” The report noted, “The portable buildings were used as barracks and for supply, shop, and office functions.” In addition to the portable buildings, some twenty army hutments, each about sixteen square feet, were set up at the base in the spring of 1945. (Hutments are clusters of huts, usually in a military setting.)46 By early July 1945, with construction completed, the base camp included housing for up to three hundred men. It included a mess hall, a kitchen, a commissary, a storehouse, and a latrine.47

        Lack of water and unpotable water were always problems in the desert. The earliest ranchers in the area had quickly laid claim to any land with water, preferably potable, but any water would do, and several of the nearby ranches built wells and windmills to bring up any groundwater. Much of the latter was unfit for human consumption, as the Trinity test officials quickly discovered. At the McDonald ranches that the army used as part of the base camp, the well water proved to be so alkaline that men could not even use it for bathing.48 Camp Structure No. 35, a two-thousand-gallon water storage tank, did not begin to provide sufficient water for drinking and bathing. Men dug deeper wells and even tried bringing up better water by using one of the ranch windmills, but the gypsum and lime content made the water problematic. As one account lamented, “The hardness of the water at Trinity made it difficult to maintain ordinary sanitary requirements in the mess hall.”49

        Eventually crews began trucking in water from nearby towns, creating one of the many ironies of the history of this top-secret site, as men driving 2.5-ton, seven-hundred-gallon-tank trucks drove regularly to nearby towns to secure potable water. One of the workers interviewed decades later recalled that water trucks went to Socorro about three times a week and brought back water from that town’s ice house.50 Unfortunately, we have no record of what townspeople thought about what drove such high demand. Historian Ferenc Szasz wrote that some twenty trucks hauled water from the Rio Grande twenty-four hours a day.51

      
      
        Construction at Ground Zero

        The actual area for the test itself was constructed simultaneously with the base camp. Construction there included the heavy earth and concrete bunkers (described in an earlier chapter) positioned at 10,000 yards (5.68 miles) north, west, and south of the tower that would hold the bomb.52 The bunkers held many types of equipment to gauge, measure, and record scores of details about the test. As noted earlier, because the earliest beliefs about wind patterns held that any “blow” would be due east, no East 10,000 bunker was built. This may be one reason for the mistaken idea that Trinity planners very early on took seriously the possibility of radioactive fallout, which, as I argue later, was not so. However, someone paid sufficient attention to prevailing wind patterns in midsummer to worry, so no bunker to the east was built. (Archival records that I have seen do not detail any of those discussions or decisions.) The ground zero area included a tower for Jumbo—a 214-ton steel and concrete cylinder that in the end was not used. The Eichleay Corporation of Pittsburgh, Pennsylvania, provided the one-hundred-foot steel tower from which the bomb was detonated.53 A few miles from ground zero, the house of another McDonald brother, George, who had also been forced to abandon his property by the war authorities, became the site for the final assembly of the bomb.

        By early July 1945 most of the construction had been completed. Regular planning and overview meetings between Los Alamos scientists, military officials, and others both at the Trinity site itself and in Albuquerque and Los Alamos kept everything reasonably on schedule. A month before the May 7 test and then starting a month before the July 16 test, all interested group or section leaders with field construction work underway met nightly, directly after supper, either with Captain Davalos or with a Sergeant Gibson (about whom I have not found further information).54

        At first, everyone found conditions in the camp to be extremely primitive. The earliest arrivals did their own cooking, although eventually cooks were brought to the base camp to provide regular meals for the growing crew of workers and scientists. By the time Felix DePaula, one of the first Special Engineer Detachment engineers, arrived at the Trinity site in March or April 1945 he found the barracks livable: “People seem to get the impression that the barracks we lived in were nothing but old pieces of lumber put together. But they were really regular World War II type barracks.” DePaula thought the barracks were made of new lumber and newly painted, but they weathered quickly in the dry desert heat and the paint quickly peeled off. Even so, DePaula found them “really quite adequate” even without insulation, so they were very hot in summer and were “quite cold in the cooler weather.” DePaula recalled that his first job at the Trinity site was bringing in coal for the barracks and hauling most of the trash out of the camp. Laughing, he noted, “I became the sanitation engineer” or, in other words, “a garbage man.”55

        The workdays lengthened seriously after the May test, with men working twelve- and then fifteen-hour shifts. They later recalled that in their scarce free time they slept, gambled at cards, or swam in the metal tubs the ranchers had originally used for watering their livestock. Several histories report that men went antelope hunting with army-issued machine guns, and some also shot rabbits. Personal photographs taken by several enlisted men show some playing polo on the mounted patrol’s horses. Some played baseball. In a very surprising lapse in the strict secrecy Groves tried to impose on everything related to the project, Lawrence Antos recalled that the MPs at Los Alamos named their baseball team the “Los Alamos Bombers.”56 All activities, however, were tempered by the extremes of weather, and men came to know what it was like to work when daytime temperatures climbed in the late spring and summer to over 110.

      
      
        Workers

        The first workers at the Trinity site came from the contingent of military police based at Los Alamos. At Los Alamos those earliest MPs had performed all kinds of tasks, including menial work for the scientists such as delivering ice and hauling furniture (which some MPs found demeaning and irksome).57 Then, in late December 1944, First Lieutenant Bush told some fourteen or sixteen of the Los Alamos MPs that they were going on “detached duty.” To maintain secrecy they took a deliberately roundabout approach to get to the Trinity site. Under the command of Sergeant Marvin Davis, they went first to the Sandia Base in Albuquerque, where they picked up trucks and trailers for the horses. They took one day going south to Socorro and then to San Antonio, then crossed the Rio Grande and arrived at the Trinity Base Camp the night of December 30, 1944.58

        In one of the ironies of atomic bomb history, some of that first group of guards for the new bomb site came on horseback. Their “horse-mounted unit” included in its history the U.S. Cavalry’s defeat by the Sioux and the death of their leader, George Armstrong Custer, at the Little Big Horn. With their history as the first horse-mounted military police outfit in the army, they brought sixteen horses with them to Los Alamos and then to the Trinity site, although Davis remembered that the horses “proved to be kind of useless” and once trucks arrived “were rarely used.”59 It is worth underscoring that the first men to arrive at the site of the world’s first atomic test included a “stable sergeant,” a blacksmith, a farrier, and a saddler.60 The earliest buildings at that site included a blacksmithery, a hay barn, and stables for the horses.

        Sent to the desert to build a base camp, the early duties of the mounted police involved climbing the newly erected steel guard towers at four corners of the site to watch, with binoculars, for intruders. Other duties were to patrol the back roads and abandoned ranches. They did this in jeeps and other vehicles rather than riding the horses. Davis recalled later, “Sergeants like me traveling from one post to another, why we didn’t generally travel the main roads. We traveled through the back country to make sure people were not coming in.”61 They discovered that some ranchers sneaked in at night to open up the windmills for water for their animals, so, as Davis remembered, “we had to go out and shut them down again.”62 Davis also recalled, “The first month or two we were busy hauling beds and mattresses and supplies for the technicians that were to follow. We were here possibly two months before anyone else came.” He minimized the hardships: “It was pretty strenuous at first, ’cause we didn’t have the cook crew in and we had to do our own cooking. We kept our vehicles going, a lot of different odds and ends. We had another sergeant who got a bulldozer going and dug our refuse pit, to bury the refuse and all things like that.” Davis himself ended up occasionally taking provisions (bacon and eggs, peanut butter and jelly) to the men stationed at the outposts. “In the winter time why I had to haul some fuel out for their stoves. One post I rigged up a little oil burner for ’em so the little stove would burn oil instead of the coal.”63

        After the Trinity test, Davis and a few of the other MPs remained at the site to protect it from intruders. “Then after the blast, I don’t know how many days it was that we set up the post out here and that was the only time we used the horses.” Men and horses wore dosimeters to measure their radiation exposures. Davis reported later, ruefully, “We ended up being just a plain guard outfit at Los Alamos and down here at Trinity Site,” but after the war the veterans of that “horse outfit” wore a special ring and insignia created especially for them. The ring displayed the insignia of the Army Corps of Engineers along with the castle and the crossed pistols of the mounted police. It also had a spur with the numeral “1” inside it—a symbol of the unit’s pioneering role. Emphasizing yet another aspect of their unit, the ring carried the words “silencio” and “servicio.”64

        The ultimate authority over all civilians and military personnel working for Project Trinity came from the Manhattan Project, and that authority extended to enlisted men from the Alamogordo Army Base and Army Ordnance Corps who were ordered in at times to help.65 The evidence about who those men were, what specifically they did, and when they did it is sparse. Interestingly, given the rigorous demands for secrecy, Groves permitted the Trinity managers to hire two private companies to do much of the heavy construction at the test site. They must have been well vetted by Manhattan Project officials, but no records illuminate details about procedures, or for that matter, why those particular companies were selected and which workers from the companies did what jobs. Groves’s earlier experience with construction companies may have been one reason some were selected, but we know only that some of the construction at the site came from civilian contractor crews.66 One such crew built the twenty-foot structure for the May test.67 Workers with the J. D. Leftwich Construction Company from Lubbock, Texas, worked on base camp facilities wiring residence buildings, repairing the ranch houses, and working to install electricity, water, and a sewer in addition to other tasks. An otherwise unidentified “drilling crew” from the small town of Fort Sumner in De Baca County drilled a new well that provided potable water.68 The men hired by the Theodore R. Brown Company (“the Ted Brown group”) built the three large earth and concrete bunkers at ground zero and two towers. By March 1945 the Brown crew consisted of two hundred New Mexicans who worked dawn to dusk, seven days a week, for thirty days. After a brief rest, they worked another week, then another.69

        
          Special Engineer Detachment

          Two other significant groups worked at Los Alamos on the Trinity test and at the site itself as scientists and laborers: the Special Engineer Detachment (SED), sometimes called the Special Engineer Division, and the Provisional Engineer Detachment (PED). Although both groups have begun to receive deserved attention, neither is well known in atomic bomb history. The SEDs were generally young men studying engineering or sciences in college or headed toward those fields who were briefly inducted into the army and then sent to Manhattan Project areas to work on the bomb. Charles Bagley, who worked at Los Alamos in the SED program, complained later about how little recognition the group has received in histories of the atomic bomb: “I think General Groves did a dis-service to both the civilians and military, military in particular because he did not, to this day, I don’t think ever recognize that the Special Engineering Detachment really were the ones that actually built the bomb. The scientists who were mentioned by the media almost every time you turned around, didn’t build anything. . . . The machinists and, as I said, explosive casters and plumbers, electronic engineers, these people built the bomb.”70

          Some of the men came out of the Army Specialized Training Program (ASTP). To avoid the mistakes made by several countries in World War I when authorities drafted men too quickly without strategic concern for the ways that their skills and specialized training would be crucial to the war effort later, the United States created the ASTP early in World War II. Men drafted into the army who had special technical skills went through basic training, but then, instead of being shipped to war, they were sent to posts around the country to use their training for the war effort. The ASTP program was disbanded in early 1944 as the need grew for men to fight overseas. The expansion of the draft in the fall of 1943 worried Manhattan Project leaders especially, as it became harder to claim occupational deferments for younger men with specialized scientific and technical skills, particularly if they had no dependents.71 Local draft boards proved understandably unsympathetic to Manhattan Project officials’ pleas that their workers, whose jobs could not be explained or specified, needed exemption from the new draft rules. Such difficulties spurred the creation of the new military organization within the Manhattan Project: the Special Engineer Detachment.

          The SEDs were modeled in part on another new and secret group created early in World War II within the Army Signal Intelligence Service. That group, known as the “Special Signal Corps Detachment” (also called the Second Signal Corps Battalion), had been specially created to handle secret coded messages. It consisted of small groups of technicians—enlisted personnel—scattered all over the country who worked side-by-side with civilians. Groves learned in April 1943 about the creation and functioning of a new kind of unit in the Signal Corps—a “Special Engineer Detachment”—that might work for the Manhattan Project. He received reassurances that there had been no problems assigning the detachment to a regular service command (meaning, to a regular army or navy group), and the men did their jobs without being required “to give any information about the nature of their work.”72 Groves also must have been pleased to learn that the Signal Corps was able to “write their own ticket” in assigning ranks and grades to their men without oversight by the army. The only thing the army insisted on was that all personnel go through limited military training “in case later events should make it necessary for them to participate in combat service.” Also, members of the Signal Corps’ special battalion were paid a monthly monetary allowance rather than being allotted rations and living quarters.73 Already interested in the concept but preoccupied with other pressing matters, Graves received a reminder in late April 1943 about the need to establish a Special Engineer Detachment within the Manhattan Project. A colonel and district engineer in the Army Corps of Engineers wrote to urge Groves to create a Special Engineer Detachment of the Manhattan District so as to secure the expertise of technical and scientific personnel before they were drafted into the regular armed forces. As enlisted men in an SED unit, the men would be “returned to their former work” but with ranks from technical sergeant to technician (T-3, T-4, and T-5).74

          Whitney Ashbridge, lieutenant colonel in the Corps of Engineers (and stationed for a while at Los Alamos), sent Groves a short memo in late May 1943, requesting the creation of several SED units so that “the secret and highly important project conducted by this District” would not lose men to the draft. Ashbridge wanted SED units assigned to several of the Manhattan Project sites, including the Monsanto facilities in Ohio, Oak Ridge, Tennessee, and “Columbia” (presumably Columbia University, where scientists Enrico Fermi and Harold Urey had created the first “atomic pile” before it was moved to the University of Chicago in December 1942).75 Some men already worked for the Manhattan Project but needed to be protected from being drafted into the regular armed services; other men needed to be brought on board. A commander would oversee the SED “assisted by such officers as may be necessary.” For administration, living quarters, and rations, the men would be attached to the service commands where they were stationed, although it was recommended that the SED men receive monetary allowances instead of rations and subsidized living quarters. The SED men would need “a limited amount of basic military training—about two to three weeks before assignment to the MED.”76

          Groves may have worked hard to secure SEDs for the Manhattan Project for reasons beyond fearing the loss of men with invaluable scientific skills. He much preferred dealing with military personnel instead of civilians, and the fact that the SEDs would be part of the army, even if only minimally, may have reassured him. Groves warned the new army colonel, Gerald R. Tyler, who took over from Colonel Ashbridge at Los Alamos in late 1944, “The scientists detest the uniform. They’ll make your life a hell on earth and will do everything they can to embarrass you. When you start talking to them about property accountability . . . they’ll scream that you are a Fascist and that you are trying to regiment them. Your job will be to run the post. Try to satisfy these temperamental people. Don’t allow living conditions, family problems, or anything else to take their minds off their work.”77

          By the end of the war, SEDs made up nearly 50 percent of the technical personnel at Los Alamos.78 Some of the men who became SEDs were plucked from basic training around the country before they were shipped off to fight in Europe or the Pacific; some were drawn from graduate programs primarily in the technical sciences and engineering. They were not told where they were being sent or, in any detail, what they would be doing. In later reminiscences they recalled receiving army orders to leave wherever they were, to report to a specific place from which they were then sent on to New Mexico. No one informed them about why they had been selected and what the projects would be. Those who ended up in Los Alamos received assignments based on their skills and training. The army applied the term “engineer” generically; sometimes the term went to men who performed construction and maintenance tasks, sometimes to the famous scientists working on the Trinity project because the designation disguised some of the nature of their involvement with the test and helped to preserve its secrecy. Those detached from the Los Alamos SEDs specifically to work on the Trinity test received the designation of “Special Services Detachment.”79

          The SEDs’ work ranged widely. William Spindel happened already to be in the army when he was recruited to be in the Manhattan Project’s SED. He recalled later that since he had lived in New York he loved the idea of returning to Manhattan. One can only imagine his disappointment when he learned that the Manhattan Project had nothing to do with New York City and that he was being sent first to Oak Ridge, Tennessee, and then to Los Alamos, New Mexico. He worked in a group “that was doing primarily coatings for the implosion bomb.”80 Roger Rasmussen, with the SEDs at Los Alamos, worked as an electrical engineer, but during the Trinity test he was assigned to help evacuate local civilians if it proved necessary.81 David Rudolph worked at the Chicago Metallurgical Laboratory on the “pile experiment” when he was drafted into the army but was quickly assigned to an SED unit. At first, as a soldier in the SED, he was sent to Oak Ridge, but shortly after, he was back at the Met Lab “under the same supervision that I had been under before.” About six months later the Met Lab began to receive “large numbers of military personnel who were assigned in laboratory tasks. So although I was the first one to go through this metamorphosis, many more followed.”82

          In a 1998 interview, David P. Rudolph (a Tech 3 member of one SED unit) recalled that his unit consisted of some forty specialists including carpenters, plumbers, “high linemen,” and “cat-skinners” (operators of caterpillar bulldozers).83 Rudolph arrived at Los Alamos early in 1945 and was immediately sent to the Trinity site to be an administrative assistant to the post engineer. In a later interview he recalled, “We started to build up a group of enlisted personal [personnel] specialists in various engineering fields. . . . All kinds of specialties were selected to come out there to install the service equipment and the monitoring and measurement equipment for the tests.”84 Robert J. S. Brown, a student at Cal Tech in early 1943, received a draft notice from the army, but instead of being trained for overseas combat, he first studied electrical engineering at Ohio State College for nine months and then went with several other Ohio State students to Oak Ridge, Tennessee. As a private first class in an SED unit, he and some others then went on to Los Alamos. He recalled later that “it became somewhat evident that some people knew about atomic fission,” but at that time he did not. Nor did he know anything about the bomb project until his supervisor at Los Alamos, George Kistiakowsky, told everyone on his crew what the project was about.85 Brown worked at the Trinity site setting up electronic equipment, occasionally driving a pickup truck with electronic materials in it. He remembered having to endure the worst heat of his life. During the test itself he was about ten miles away from ground zero, and a few hours afterward he drove back to Los Alamos. Before leaving Trinity, however, Brown took a souvenir: the largest piece of trinitite he could find. Later his wife had it made into a bolo tie, and Brown wore it proudly. Ironically, given that he wore a radioactive decoration for decades, one of Brown’s projects back at Los Alamos was to devise small radiation alarms to be worn like wristwatches.

          Like Brown, many of the SEDs worked in the civilian technical areas at Los Alamos, but in most other respects they were considered army, living in the barracks with regular army draftees and eating in the army mess halls. Although not required to wear army uniforms, the army expected the SEDs to conform to army discipline: to participate in the 6 a.m. calisthenics exercises with the regular GIs, to salute officers, and to stand at attention when so ordered. Half a century after the war, former SED Val Fitch (later a Nobel laureate in physics) still lauded his boss in the “implosion” section, physical chemist George Kistiakowsky, for standing up to Groves and refusing to allow his men, almost all SEDs, to be forced to follow all army orders. Their jobs focused on producing lenses for the implosion bomb, and Kistiakowsky did not want his SEDs to be under army discipline and authority. Fitch recalled that Kistiakowsky “was terribly concerned about the way they were treated. He was expecting them to work, you know, twenty-four hours a day, but they had all this other nonsense.” Complaining to Groves about the “rather spit-and-polish attitude of the military,” Kistiakowsky, “as a matter of fact, threatened to leave the place if it wasn’t changed.” One week later, in Fitch’s memory, the SEDs had an easier life. “We didn’t have to get up at 6:00 in the morning [to do calisthenics], and never did we have any KP [kitchen patrol] or anything like that. The mess hall was staffed by indigenous labor, supervised by a mess sergeant. After the Kistiakowsky effect, we no longer had to clean the latrines.”86

          The SEDs and regular army personnel occasionally conflicted. In a long and detailed interview about the early days at Los Alamos, Severo Gonzalez, who was a young boy when the Manhattan Project took over his family’s land at Los Alamos, recalled details about the SEDs: “The engineers were the real military people. The SEDs were in a different class, I’d say. They had everything separate from the other group. Seems to me that the regular people and the regular engineers were more friendly to the people around here. The SEDs were—well, most of them didn’t have military training whatsoever. They were probably educated people, you know, in their field. They were very knowledgeable in what they were doing. So they were placed in the military and they had them separated.”87 Arno Roensch, who worked as a glass blower in an army unit at Los Alamos, recalled later resentments between the civilians and the GIs: “You are working next to someone doing exactly the same thing, they’re getting $450 a month and you’re getting $50 once a month as a buck private. Not that it meant anything. We had a job to do and we did it, there was no question about that. But then there were little things like, they would get the better work and we got the crappy work.” Roensch recalled that the GIs rebelled a bit, too, about fairer divisions of labor so that one “person doesn’t get all the hot work or someone gets all the easy stuff.”88

          A few of the grievances that surfaced during the war remain documented. One in the spring of 1945 records the resentment of some SEDs at Oak Ridge who grew angry about perceived injustices, and their superior reported their unhappiness to Groves. The disgruntled men were all “highly qualified scientists,” particularly chemical engineers selected to perform special and extracurricular activities for the Intelligence Division. Their anger stemmed from differences in pay “and privileges” between the SEDs and the ERC (Enlisted Reserve Corps) and the lack of transparency in assigning some soldiers to be SED and some to be ERC. SEDs also complained that some of them had to be shifted from single to double bunks in order to make room for the 170 ERC men who had recently arrived from El Paso. Others complained about the rations.89 Groves also learned, however, that “the only grievances of any consequence were on lack of promotions.”90 A few of the oral histories also recall resentments toward the scientists who came briefly to the site from Los Alamos and received luxuries and special treatments not offered to the other workers. No reports, however, cited behavior problems, fistfights, or men being punished for breaking the rules. The SEDs’ commanding officer, Captain Howard C. Bush, appears in memoirs and later interviews as having been well-liked by the men and thoughtful about their needs. He looked the other way when they shot wildlife for meat; he went out of his way to get them special leaves at the end of the war and to write formal commendations for them.

          One document in the archives sheds some light on what an unidentified but apparently close associate of General Groves understood about the kind of men Groves wanted for the Trinity site. The list contains some thirty-five names along with their military rank and comments on the men’s personal qualities and their minor or major experience with the Manhattan District. Whitney Ashbridge, a lieutenant colonel with minor and major Manhattan District experience (who served briefly at Los Alamos), was “the third most outstanding officer in the Manhattan District excluding the General.” One man “had more decorations than Colonel Farrell.” Edward William Benson from Fort Custer was “one of the most outstanding young officers I have contacted in the construction set-up.” Another was listed as “very tactful.” One major was damned as a West Point graduate who “has never gotten over it.” Another, commended for getting work done, “did not have the personality for General Groves.”91

        
        
          Provisional Engineering Detachment

          The Provisional Engineering Detachments (PEDs) did some of the heavier engineering and construction work at Manhattan Project sites, particularly after the civilian construction companies hired early on departed. Lieutenant Colonel Whitney Ashbridge, post commander at Los Alamos, recruited some of the earliest PEDs to work as carpenters, plumbers, and other more menial jobs. He assigned them to one of two sections in the Operations Division, one for community maintenance and construction and the second for technical area work employing carpenters, bricklayers, plumbers, painters, electricians, and more general laborers.92 PEDs also handled heavy equipment, driving the big caterpillar tractors and the huge trucks.

          Bob Porton first served in the PEDs at Los Alamos, but then unexpectedly in July 1945 received a transfer into the SEDs. He said later that the transfer changed his life. The SEDs “were treated so much better than the other military units.” Many of the “boys” in the SEDs had a bachelor of science degree but some were still merely planning to go on to college after they got out. To Porton, the best thing about being an SED was that promotions came faster and easier. At first at Los Alamos, Porton was a private, but a year and a half after moving into the SED unit he was a technical sergeant. “Some of us in the SEDs would get a promotion every thirty days. That was very unique. That’s probably the only place in the entire service that that took place.”93

        
        
          Women Workers and the Trinity Test

          Some women worked on the Trinity bomb project, although they have been even less acknowledged historically than the other groups. The Women’s Army Auxiliary Corps (WAAC) worked at various Manhattan Project sites, especially Oak Ridge, but also Hanford and Los Alamos. After it was established in August 1943, members of the Women’s Army Corps (WAC) also worked for the Manhattan Project, and by August 1945 some 260 were stationed at Los Alamos.94 The largest contingent of women workers at Los Alamos, the WACs did many kinds of jobs. Some worked as switchboard operators or as clerks, and many were in the secretarial pools for the various divisions at the laboratory—typing, filing, taking dictation, keeping records. A few women did computations by hand or with the era’s new electronic calculating machines. The first history of women professional workers for the Manhattan Project, only published in 1999, does not list the actual bomb projects the women worked on. Some of the women scientists’ work may well have contributed to the Trinity bomb, but it has not been specifically identified. Myrtle Bachelder, for example, with advanced college degrees in chemistry, worked in one of the Los Alamos labs on chemical and emission spectroscopy (to determine the purity of metals used in the preparation of uranium and plutonium).95 She joined the army in 1942, and after graduating from Officers’ Candidate School in Iowa she received a commission as a second lieutenant in the WACs, where her first job was to escort a company of fifteen to twenty WACs, under secret orders, to Santa Fe and then to Los Alamos.96

          A few women civilians with degrees in scientific and mathematic fields worked in the Los Alamos labs. Some came with their scientist husbands and were then hired on their own accounts. Male colleagues recruited others directly from universities or private science labs. Joseph Hirschfelder recruited Naomi Livesay to Los Alamos to work “on a war project.” With advanced degrees in mathematics, she arrived at Los Alamos in February 1944 and began working on implosion calculations for the Trinity test. In addition to her own calculations, she supervised the GIs and civilians running the new IBM electric calculating machines day and night.97

          A scant few anecdotes tell us that some women would have at least visited the Trinity site as part of their jobs in the transportation pool. A WAC sergeant, Margaret Swank, oversaw transportation at Los Alamos, so she made sure that at least some WACs received assignments driving cars and trucks for various jobs.98 The very few anecdotes about the WACs in the driving pool run to stereotypes about women drivers. Kenneth Bainbridge’s report of the Trinity test recounts a woman who worked at Los Alamos driving “a five-ton truck at the Trinity construction site. History has not recorded her name, but she is remembered for knocking down the only man who knew the layout of the 500 miles of electrical lines installed for the first test of the atomic bomb.”99 In another anecdote, scientist Philip Morrison, carrying the plutonium core from Los Alamos to the Trinity ranch house, where it was to be inserted into the device, recalled being terrified by the fast driving of the young woman driver.100 Whether Morrison’s terror was caused by the undeniably striking presence of the plutonium core in the backseat next to him or was actually a response to fast driving he did not clarify. In one of the only other anecdotes involving women at the Trinity site, a woman driver who had “trucked gasoline to the Trinity area” told physician Albert Bellamy, who was investigating the area’s residual radiation in 1948, that she had suffered a uterine tumor and a “spleen condition” and was “actively wondering” if it might be due to her exposure to radiation in the area. Bellamy reported the query to James A. Jensen at the Atomic Energy Commission as they discussed “public relations and legal liability matters”—coded references to the public’s exposure to radiations from the Trinity test. Bellamy presented the woman’s statement as ridiculous (putting an exclamation mark after the “uterine tumor”), adding that the woman had, until recently, “a shoebox full of trinitite in her possession.”101

          No accounts in records I have seen name women at the Trinity site before or immediately after the test. The select honored guests invited to watch the Trinity test from a distance included no women. Mary Argo, who worked under Edward Teller in the Theoretical Physics Division, reported much later that she had been “officially invited to see the test.” What that turned out to mean, however, was that she learned about the test (possibly from Teller) and she and her husband, Harold, drove to Chupadera Peak near Socorro, “about 30 miles from gz [ground zero],” where they watched the test through binoculars.102 Some other women’s memories about Trinity must also be read with care. In her account (a questionnaire filled out in 1991) for the first history of women workers on the Manhattan Project, Their Day in the Sun, Harryette Hunter Emmerson said that she was a WAC company commander at Los Alamos but with a degree in home economics, and that she also worked as a dietitian in the hospital. She recalled being “invited to attend the Trinity test,” but she refused because “her sergeants had not been invited.” As with Argo, Emmerson may have misremembered suggestions about where to view the test unofficially as an actual invitation to the test. But she also recalled that, although she did not go to the site the day before the test, she was there the day after. She recalled being allowed to walk into the crater carrying a Geiger counter, and she was impressed by the fact that the blast had turned the desert sand into glass of different colors, depending upon its impurities.103 Although compelling, her account is highly improbable since no one walked into the crater the day after the test; those few who went in at all did so in lead-lined tanks. There are no documents about women at the Trinity site right after the test.

        
      
      
        Race and Ethnicity at the Trinity Site and the Manhattan Project

        The number of people employed by the Manhattan Project grew very quickly in spite of the other competing demands for wartime labor, including the military draft. At its peak the Manhattan Project employed over 160,000 people. The town of Oak Ridge, originally expected to house 12,000 people, grew to 75,000 by the end of the war. At Hanford, the construction camp eventually housed 24,000 men and 5,000 women, with 900 hutments available for 10,000 more workers.104 A second town, Richland, twenty-five miles south of Hanford, grew from its prewar population of about 200 farm-related people to 17,000 by the time the war ended, 6,000 of them working to operate the reactors and plants. At the end of the war Los Alamos employed 6,500 civilians and military personnel.

        African Americans, Hispanic and Mexican Americans, and Native Americans worked for the Manhattan Project, most frequently as laborers. In Tennessee, the South’s prevailing segregation system meant that at Oak Ridge, whites and African Americans lived, ate, and relaxed in racially separate quarters, and the menial jobs almost always went to nonwhites. The state of Washington did not have legalized segregation, and at first officials at Hanford paid no attention to the practice even though early Manhattan Project officials hesitated to hire nonwhites until the military draft decreased the number of available white workers. As that happened, Manhattan Project officials also came under pressure from the Fair Employment Practices Commission to hire African Americans for the federally funded work. Thus encouraged, the DuPont Company, in charge of running Hanford, began hiring African Americans in the summer of 1943, eventually employing some 5,400.

        As increasing numbers of African Americans joined the workforce at Hanford, whites moving up from the South for jobs with the Manhattan Project insisted on racial segregation, and Manhattan Project officials acquiesced. Historian Kate Brown points out that the majority of workers at Hanford did not come from the segregationist South and found the bathrooms, barracks, mess halls, and movie theaters designated for “whites” and others for “coloreds” surprising, even shocking.105 Although a system of formal, legal segregation was not established at Hanford, officials nevertheless created separate living areas for African Americans in the newly expanding town of Richland, some thirty miles from the plutonium works at Hanford and eventually at Pasco, thirty-seven miles from Hanford. After sunset Blacks were not allowed to cross the bridge to Kenwick, and even in Pasco some places would not serve Blacks. The buses taking workers to Hanford were segregated until the NAACP protested, and finally in February 1944 DuPont integrated the buses.106

        The African Americans who worked at Oak Ridge during the war lived in segregated quarters so removed from central areas that many of the white residents never realized the “Negro Village” existed. The hutments for Blacks had dirt floors, coal stoves, and no glass in the windows.107 The civil engineer who oversaw construction at Hanford, Franklin Matthias, for a while resisted hiring Mexican American workers because of the expense of building separate facilities for a third racial group. He believed that the “Mexicans will not live with the Negroes and the Whites will not live with the Mexicans.”108 Only about one hundred Mexican Americans ended up being hired for the Hanford project, and they lived in refurbished buildings in the town of Pasco along with African Americans.

        Historian Kate Brown’s detailed study of life at Hanford underscores the racism. The DuPont Company worked hard to attract white professional workers during the war (and to retain them after). The company paid more than government wages but also sought to attract desired workers by providing lavish and cheap food and entertainment. For Christmas 1943, celebrations for whites at Hanford included dances in mess halls and a minstrel show with performers in blackface.109 Work was segregated along with housing and other activities. Most African American and Mexican American men hired for the Manhattan Project sites worked as unskilled laborers on construction projects, and the women generally worked as cooks or maids.

        At Los Alamos during and after the war most of the day laborers came from the Hispanic communities of the nearby towns of Española, Chimayo, Santa Cruz, San Ildefonso, Santa Clara, and San Felipe and from the surrounding Native American pueblos, four of which encircled Los Alamos: the Jemez Pueblo, the Pueblo de Cochiti, the Pueblo of San Ildefonso, and the Santa Clara Pueblo.110 Official racial segregation did not exist at Los Alamos, but structural segregation did. The primarily Hispanic maintenance and construction workers and their families lived in trailers, and the hutment parks where many people squeezed into small spaces and bathrooms were sparse. In other ways, however, groups intermingled. Mexican American families sent their children to the Los Alamos schools, especially after the war. Historian Jon Hunner notes that while residents of Los Alamos demonstrated racial prejudices and nonwhite children in the schools were sometimes taunted, the schools had no official segregation. In the 1950s the children of the two African American families who lived on “the Hill” at Los Alamos already attended the area’s schools before the Brown v. Board of Education of Topeka decision in 1954.111 A few examples demonstrate the informal racial integration at Los Alamos. Tony Martinez, son of the famed potter from the San Ildefonso Pueblo, Maria Martinez, worked in the physics group at Los Alamos. Jack Aeby, the photographer, recalled that he “was really quite a good physicist among other things.” Ed Rynd bunked below Martinez and they became friends. Popovi Martinez, another son of Maria Martinez and her painter husband, Juan Martinez, sometimes led the ritual dances at San Ildefonso with his face painted half yellow and half green. Drafted in 1944, he became an SED sent to Los Alamos, where he worked on the particle accelerator.112

        Native American tribal members at first hoped that the new laboratory would provide steady employment for adults, schooling for children, and health care; to some extent those hopes materialized but in severely restricted ways. Early in the morning GI-driven buses drove from Los Alamos to the pueblos and the local villages, where workers boarded to go up the mountain to work for the day. Men worked “as drivers, carpenters, janitors, furnace stokers, plumbers and day laborers.”113 Native American women and Hispanic women worked at first as maids, nursemaids, cooks, and sometimes as food servers in the canteens. Laura Fermi recalled later that all of the men who had not been drafted, “all women who could leave their babies, all girls who could take time off from school, came to work on the mesa.”114 Adrienne Lowry, married to one of the radiochemists at Los Alamos, recalled that her maid, from one of the pueblos, once gave her as a gift one of the prized vases by Montoya Martinez from the San Ildefonso Pueblo.115 Eventually some of the Native and Hispanic women began to be hired to work in the technical area, much to the annoyance of the scientists’ wives, who complained about losing household help.

        Some of the Hispanic men and women went to work on the site after the Manhattan Project appropriated their ranchland or small farms. Dimas Chavez recalled being a young boy allowed to enter the gates at Los Alamos, where his father worked for the Zia Company. Chavez spoke no English at first, and he told interviewers that his father never spoke about his work, but Chavez said proudly that nothing could have been accomplished at Los Alamos without “the blood, sweat and tears of all of the personnel, men and women, from the Zia Company.” Chavez recalled plumbers, electricians, and workers who took care of the library and the hospitals. Some were ironworkers such as Louis G. Rojas, who later became sheriff of Los Alamos County, and Ben Lujan, who later became Speaker of the House in New Mexico.116

        Did any of the Native Americans, Hispanics, or Mexican Americans working at Los Alamos contribute to the Trinity test? Some may have been involved with experiments for the test without going to the test site. Some may well have ferried materials to the test site. It is likely that Hispanics were among the two hundred New Mexicans working for the Ted Brown Company hired to construct the Trinity Base Camp. The records are unfortunately silent about names of any of the personnel making such contributions.

      
      
        Secrecy

        Given the secrecy enshrouding the entire Manhattan Project, every effort was made to mask all relationships between Los Alamos and what was going in the northeast corner of the Alamogordo Bombing Range.117 Groves, Oppenheimer, and the highest-ranking officials in Washington wanted no one to make a connection with the mysterious lab on the mountain near Santa Fe and the activities in the desert bombing range. Only four officials could have direct communication between Los Alamos and the Trinity site. All other communication had to be routed in complicated ways through several places so as to disguise any linkage between the two projects. Telephone calls between Los Alamos and Trinity went first to Denver, then to Albuquerque, then to San Antonio, New Mexico. In addition to the routing complexities, telephone communication was poor, and it was exceedingly difficult for speakers to hear each other. So, communications worked better via notes sent with truck drivers, especially as the number of trucks commuting between Los Alamos and Trinity increased from two to ten every evening.118

        As soon as construction began, work crews, military police, scientists, and others at the site needed to communicate by radio. The B-29 crews participating in the test also needed radio frequency. It took months of effort on the part of the MED, but finally officials in Washington DC established what were to be the exclusive radio frequencies for each operation at Trinity. Inevitably, though, there were glitches. The frequency for the ground crew turned out to be the same as a railroad freight yard in San Antonio, Texas. The air crews shared the same frequency as the Voice of America. Bainbridge wrote later, “Anyone listening to the Voice of America from 6 a.m. on could also hear our conversations with the planes.”119

        The work at the Trinity site could not have been kept totally secret. Light in deserts carries far, and for months the construction at the site itself would have been illuminated for miles. With increasing numbers of truck convoys and automobiles driving to the area daily and then nightly, it would have been impossible to disguise that something big was going on. Even if drivers tried to bypass the towns by taking smaller, newly constructed roads, the dark could not entirely hide the dust that would have been stirred up by such traffic on the rough roads. The ranchers and the residents of the small towns surrounding the Trinity site must certainly have become aware of the increased numbers and frequency of truck traffic passing through their areas and back out into the desert. In the spring and summer of 1945, residents in the small towns of Socorro, Carrizozo, and Belen could hardly have overlooked the influx of vehicles coming and going day and night. Socorro had a commercial laundry and a general post office as well as stores selling gasoline, water, miscellaneous food supplies, soft drinks, and beer. The Illinois Distributing Company and Hammel Brewery Building, owned by Socorro residents Marcella and Clarence Hammel, provided beer and sodas to the men working at Trinity; Marvin R. Davis, with the military police, recalled going to Socorro almost every day to get the mail and buy beer to take back to his coworkers.120 Men from Trinity also went regularly into Carrizozo to fill large gas and water containers and to pick up foods unavailable at the site. They bought beer at a favorite gas station with an attached restaurant and bar. Manhattan Project officials obviously forbade any talk or factual discussions about what was going on at the Trinity site. SED Felix DePaula said later that the servicemen received no explanation about their mission and, even so, had strict orders not to discuss anything about the camp with civilians, especially on their water and food supply runs into towns.121

        It seems possible, however, that the men, bored with the routine of driving back and forth daily, bored with the scant knowledge allotted to them, grew to know and like the friendly townspeople in the gas station and grocery and liquor store, and they may well have exchanged more than a few noncommittal “hellos” and “goodbyes.” The evening before the actual test, some GIs stopped for gas and supplies and advised the owner, Joe Miera, to watch at dawn for something he had never seen before.122 Whether he watched or not and what he thought about any of it remains unknown.

        
          Spies

          Four spies have been identified as working at Los Alamos during the war, two of them working on the Trinity bomb—Klaus Fuchs and Oscar Seborer—with Seborer actually attending the Trinity test. Fuchs watched it from afar. David Greenglass and Klaus Fuchs have been recognized as atomic spies since the 1950s, but it took until the mid-1990s for Theodore (Ted) Hall’s name and involvement to become known and until 2020 before Oscar Seborer’s name came to light. Greenglass transferred in August 1944 from Oak Ridge to Los Alamos, where his work included making molds for the lenses to set off the detonation in the plutonium bomb. An army sergeant in an SED group, Greenglass was a skilled machinist. His brother-in-law, Julius Rosenberg, persuaded Greenglass to give him information about the bomb design and its material, which Rosenberg then passed on to the Soviets. When the spying became known in the early 1950s, Greenglass’s testimony against his sister, Ethel Rosenberg, helped condemn her to death. She and Julius died in the electric chair at Sing Sing Prison in June 1953. Greenglass served ten years in prison for his spying, the time reduced because of his aid to the prosecutors. Klaus Fuchs, a skilled nuclear physicist, left Germany when the Nazis came to power. He worked in nuclear physics in Canada and Britain, and migrated to America first to work on nuclear fission at Columbia University and then at Los Alamos, where he worked in the Theoretical Physics Division under Hans Bethe. Fuchs did not participate directly in the Trinity test, but he understood its physics and its political meanings, and he passed information about the implosion process and the plutonium bomb designs to the Soviets. Prosecuted in Britain after the war for his spying, Fuchs served time in prison and upon his release emigrated to Russia, where he became an honored scientist.123

          Theodore Alvin Holtzberg, born in New York, changed his surname to Hall to evade the anti-Semitism rampant in so many American circles in the early twentieth century. One of the youngest scientists to be recruited to the Manhattan Project, Hall worked at Los Alamos on both the uranium and plutonium bombs. He left the United States after the war and worked in science in Britain the rest of his life. During and after the war he provided detailed descriptions to his handlers in the USSR of both atomic bomb designs and the processes for purifying plutonium. Although the American FBI suspected Hall of being a spy when material about him turned up in the Venona Files, they did not prosecute. The Venona Files, a clandestine program run by the U.S. Army’s Secret Intelligence Service for thirty-seven years during World War II and the Cold War, decoded thousands of Soviet materials and in the process discovered the existence of spy rings in Britain and in the American Manhattan Project. To protect the Venona program, American authorities chose not to prosecute the suspected spies, so Ted Hall therefore was never charged with giving atomic secrets to the USSR.124

          Scholars have just uncovered the presence of a fourth spy at Los Alamos: Oscar Seborer, who, using the Russian code name “Godsend,” worked first at Oak Ridge and then at Los Alamos from 1944 to 1946. Like all of the spies except Fuchs, Seborer was a U.S. citizen; all of the spies held passionate convictions about left-wing causes, particularly about the need to help the Soviets. He studied electrical engineering at Ohio State College, and when he joined the army in October 1942, he was assigned to an SED unit. Using the alias Stuart Smith, Seborer worked first at Oak Ridge and then from 1944 to 1946 at Los Alamos, where he helped devise the explosive trigger for the plutonium bomb. Unlike the other identified atomic spies, Seborer participated directly in the Trinity test; as a Tech 5, he was part of a unit monitoring seismological effects.125

          Historians and journalists remain divided about the value of the information the spies passed on to the USSR. Some experts believe that the work of the atomic spies indicates that the Soviets received much valuable information, but most think that the main effect of the American material was to speed up the Soviet atomic bomb by a few years. Just forty-nine months after Trinity, the Soviets detonated a nearly identical device in Central Asia, and both the rapidity of the Soviet bomb and its basic design seem to have come from scientific details spies provided about the Trinity bomb. Klaus Fuchs passed information about the upcoming test to his fellow spy, Harry Gold, in Santa Fe in early June 1945. The packet he passed to Gold included a detailed description and drawing of the plutonium implosion design, and that information was quickly transmitted to the USSR.126

          The Trinity test remained a secret from the general U.S. public. The greatest factor in preserving that secrecy was undoubtedly the test site’s location within an acknowledged and recognized military base. Curious townspeople, ranchers, sheepherders, and even potential spies had ready explanations for the increased traffic and the construction because the area had been in use as a bombing range since before the United States went to war. On an already known army base with ongoing and regular bombing tests, there was little need for local people to question additional activity, even the increasing activity in spring and summer 1945. To American citizens, especially ranching and farming citizens accustomed to minding their own business, it may also have seemed unpatriotic to question any comings and goings too closely. Holm Bursum, who had one of the largest ranches in the area—much of it north and northeast of the test, happened to be in the town of Socorro at the time of the test. Asked later by historian Ferenc Szasz what locals thought was going on at the site, Bursum said he had observed construction there; he had even observed workers erecting a tower. No one knew what was going on, “no one gave a damn. It was just part of the war effort.”127

        
      
    
  
    
      
        4

        Post-Test Events at the Trinity Site, 1946–67

      
      The three days following the Trinity bomb test saw considerable activity at the test site. Many officials left quickly to return to Los Alamos, Washington DC, and elsewhere, but the focus now turned to the bombs for Japan, and scores of scientists, technicians, and other workers remained briefly on the site to retrieve equipment, conduct additional experiments, and take photographs. Trinity test director Bainbridge and two others designated themselves the “Going-In Board” to approve or deny entry to the area around ground zero. Several groups working on radiation measurements received permission to go to the crater area to collect earth samples that would be taken to labs for assessing the types and amounts of radioactivity. One Sherman tank, specially fitted, carried a new device—rockets “to which retrievable collectors were fastened” so that soil samples did not have to be gathered by humans.1 In a less sophisticated approach, five men (SEDs and scientists) took turns gathering soil. One man drove the tank and the second scooped up soil samples through a trap door in the bottom of the tank. One unidentified army sergeant made three trips and received the highest radiation exposure officially recorded for anyone at the Trinity test: 13 roentgens per hour.2 A photographer and radiological safety monitor went near ground zero several times to photograph Jumbo; a photographer went into the test area six times between late July and late October and received an official total count of 12.2 roentgens per hour. Six men went into the test area to retrieve neutron detectors.

      In the four months after the test at least forty-six men identified as technical personnel and laborers remained on site gathering test equipment and putting up fencing. An additional seventy-one soldiers took turns on guard duty, many of them on horseback, riding or walking around the ground zero perimeter. Men and horses wore radiation-detecting dosimeter badges. (According to a later report, none received anything but the most minimal amount.)3 In one account, as many as one thousand people may have been at the test site between July 16 and the end of 1946 as scientists, technicians, and military personnel but also as visitors. Some of the scientists took their wives and children on a tour of the area near ground zero “to view the green glass called ‘trinitite’ which covered the crater floor.”4 In addition, scientists and technicians who remained at the site conducted various tests and studies of its residual radiation.

      
        1947 “Urchin” Experiments and 1967 Cleanup

        After the Trinity test some people apparently still expected that there would be a second atomic bomb test. In a mysterious and unidentified memo in the U.S. Department of Energy OpenNet archives, the writer addressed Roger S. Warner Jr. and Henry W. Newson (whom I have not been able to further identify) about the desirability of having a second test soon. He had interviewed as “large a fraction as possible of the people involved in the last Trinity test,” and their opinion was “nearly unanimous” that early next summer there should be another test, this time of a “levitated gadget.” The bomb should again be mounted on a tower but higher than the original one.5 No second atomic bomb test appears to have been seriously planned, for there is nothing about such ideas in any material I have discovered. However, the Trinity test area was used intermittently in other ways by Los Alamos scientists, the Atomic Energy Commission (AEC), and the military in the two decades after the test. The army used Jumbo for some kinds of tests (as described below). Many groups came to the Trinity area and environs to investigate the residual radiations (also described below).

        One important set of experiments for which detailed evidence remains available involved creating three bunkers with underground compartments to test different kinds of “initiators”—devices designed to set off a plutonium bomb. Los Alamos began to plan the tests in 1946 after Groves secured permission and funding. Men from the H. C. Gee Company (the principal civilian company that had done construction at Los Alamos from the beginning) began digging three bunkers, each forty feet underground, southeast, northeast, and northwest of the crater area. The tests were conducted in the fall of 1947.6

        Scientists wanted to experiment with different designs of initiators—the small devices containing radioactive materials (polonium in particular) that in the experiments were intended to detonate the high explosives substituted for an actual plutonium core. The chamber in each bunker consisted of an octagon fourteen feet in diameter, with walls two feet thick and twelve feet high, ten feet below ground level. Each was covered with forty feet of dirt and sand; each had a vertical timbered shaft from the top of the dirt mound down to a steel door mounted in the side of the chamber.7 The bunkers also contained equipment to measure the neutrons released in the experiments.8

        Los Alamos scientists conducted two tests in the fall of 1947. The experiment in the northeast chamber proved successful; the southeast chamber failed to detonate and scientists dubbed it the “sleeping beauty.” Following that failure, the experimenters decided to move the third test to Los Alamos, so they covered all three bunkers at the Trinity site with soil and tried to forget about them. One additional set of actions taken at the time of those experiments but little noted then and forgotten about for twenty years involved gathering up bags of trinitite from the crater area and storing them in the bunkers.

        Early in 1952 the commanding officer at Holloman Air Force Base asked if there were still AEC materials or installations at the Trinity site. The query appears to have jolted memories and spurred detailed internal exchanges among Los Alamos officials about the 1947 failed experiments and their bunkers. Given the hopes of Park Service people to preserve the Trinity site and given that authorized and unauthorized people visited the site, official fears about its safety—and possible lawsuits—escalated. Raemer Schreiber, the acting director of the Weapons Division at Los Alamos, reviewed the situation for Donald P. Dickason, the acting director of the Security Division, although with confusingly contradictory statements. Three areas outside of the ground zero fence, each enclosed by its own fence, posed different kinds of danger. One bunker contained no dangerous scientific or classified material, but its open shaft would be a hazard to anyone climbing on the mound. The shafts on the other two mounds had been filled in with sand just before the experiments, so no one considered them dangerous in that respect. The problem was in the second chamber, the one to the southeast, because it still contained materials from the failed experiment, namely a “high explosives initiator.”9 In 1952 Los Alamos scientists remained perplexed about why the experiment had failed: why the high explosive had not been set off in 1947. Adding to the worry, the current condition of the initiator was unknown.

        In explaining to Dickason, Schreiber contradicted himself in several places in the memo. He noted that originally, the “Urchin’s” radioactive strength was very high, but they now believed that it would have “decayed to be less than a fraction of a curie.” However, Schreiber then added, confusingly, “In case the H.E. were detonated, this radioactivity would spread around the chamber. The health hazard due to this amount of radioactivity is such that a person entering the chamber after the H.E. were detonated would be in some danger.” He continued: “The principal hazard is due to the unexploded H.E. charge. There is absolutely no hazard due to radioactivity or H.E. as long as the mound is undisturbed.” Schreiber said that Los Alamos would support destroying or shutting up the chamber, but he warned that “it is clear that any operations in this area must take into account the H.E. and radioactivity hazards.”

        Schreiber said that nothing classified remained in the bunker but then contradicted himself again, adding: “The Urchin is a former weapon component. Although it is now obsolete, its description is still classified Secret. The H.E. charge is not a weapon part.” Although some remain curious about the reason the experiment failed, he noted that “the techniques used for this experiment are now obsolete.” The experiment in the northeast chamber had been a success, and there was little later concern in the AEC about it: “There is no classified material in this area unless the presence of traces of radioactive material (polonium) is regarded as classified information.”10

        However strong the concerns among some high-ranking Los Alamos officials in 1952 were, it is an indication of the general confusion around control and oversight of the Trinity area that it took until 1967 before Los Alamos sent a crew to enter the bunker, test for radiation, examine the unexploded device, and then blow it all up.11

        
          1967 Excavation of the Bunkers

          In February 1967 two men from the nuclear effects branch of the Army Missile Test and Evaluation Directorate at the White Sands Missile Range investigated the external remains of the three 1947 bunkers. They reported that the mounds remained enclosed by a chain-link fence about eight feet high. The fences had no gates, but because of damage in places, entry was not difficult: “One area has sand drifts high enough that one could walk over the fence into either the bunker area or into TS [Trinity site].” They discovered that one of the mounds “has an open vertical shaft about 48 feet deep at the bottom which appears to be an open door to the concrete chamber.”12 Perhaps spurred to action by the White Sands Missile Range report or from the Atomic Energy Commission’s own growing fears about possible lawsuits, a few months later a group from the engineering and health departments at Los Alamos, along with men and equipment from the Zia Company that handled construction in Los Alamos, conducted “Operation Sleeping Beauty.” The group went to the Trinity site to investigate the 1947 bunkers.13 They planned to level off the mounds of dirt covering the three underground chambers, to “locate, excavate, and remove ten containers of crater scrapings that were buried over twenty years ago,” and to make “a radiation survey of the entire area within the fence surrounding the crater area.” In addition, some of the crew had instructions to open the second underground chamber and assess if possible why the “Urchin” had failed in 1947.

          The Zia Company, given its longtime ties with Los Alamos, provided men to operate the heavy equipment (Fes R. Gentry, Andrew Red Jackson, and Wayne Wells) and men who were asked to excavate, partly by hand (Tony J. Maestas and Felix E. Maez). Zia workers also included Louis Rojas, Otis Sissel, and Art Sena.14 The head of Los Alamos, Norris Bradbury, also attended the excavation, along with one woman (otherwise unidentified): Virginia Lees. At the end of the operation they returned to Los Alamos along with Donald P. MacMillan and Robert J. Lanter, both scientists at Los Alamos who had worked on the early initiator tests. The operation included an elaborate procedure with military police mounting roadblocks around the site. Part of the operation involved taking radiation measurements around the Trinity site and within the bunkers. Advisors on radiological safety Fred L. Fey, Charles D. Blackwell, Jack R. Richard, and Gerald D. Eagan conducted a radiological survey within the fenced area; Richard and Eagan surveyed the crater area within the fence.15 Opening the “sleeping beauty” chamber required great care: “A lengthy process was used to move a large counter across the room to make access to the gadget of concern and to provide an opening for the approximately 100 lbs of HE (high explosives) to be used in destroying the apparatus in the chamber.”16

          Once the bunker had been opened and declared safe and the trinitite had been removed, explosives experts from Los Alamos entered and strung detonator cords out across the desert to a safe firing location. They placed one hundred pounds of high explosives inside the bunker and blew everything up. The Blackwell report concluded with a reassurance that the area was safe “from an industrial safety viewpoint.” The northwest bunker, the intended site of a third experiment, was also blown up because any future experiments would be conducted at a closer and more suitable area at Los Alamos.17

          A few months later, Bradbury, who had become the director of Los Alamos when Oppenheimer stepped down, sent a short report to L. P. Gise, manager of the AEC’s Albuquerque office.18 He reported that the area had been backfilled, leveled, and left in a presentable condition, and no concerns remained about excessive radiation exposures from the bunkers. Bradbury warned that Los Alamos could not give “informed advice” about the “overall advisability of limited or full public access to the Site.” Gise then gave guarded advice to officials at the White Sands Missile Range about the radiation dangers at the Trinity site. He agreed with Los Alamos that “visitors to the proposed national monument would not, under any credible circumstances, receive a significant exposure to ionizing radiation.” There was some danger that workmen for the Park Service might conceivably receive more than the allowable limit. Gise suggested alternatively fencing off and restricting access to any areas around ground zero “with radiation levels of 2 mR/hr.” He added that the “two small spots of contamination outside of the restricted zone” where radiation levels were above 2 milliroentgens per hour (mR/hr) could be decontaminated or covered with fresh earth, and then all could be opened to unrestricted access as far as radiation hazards were concerned.19

        
      
      
        Jumbo

        The 214-ton steel container named “Jumbo” exemplifies a low point when the lab scientists expected the bomb test might “fizzle.” Leaders debated ways to save the precious plutonium in case the detonation failed, and after rejecting various ideas, their solution was to have a small, scaled-down explosion in a large containment vessel that would capture the plutonium. Although some later accounts attribute the decision to hold the test in a giant containment vessel to scientists’ worries about scattering plutonium around the countryside, that was not the reason for Jumbo. Plutonium was so precious and rare as these discussions took place in 1944 that, as Bainbridge recalled, “recovery of the precious fissionable material in case of failure became one of the main preoccupations.”20 This was especially a concern of General Groves, who was always conscious of costs and who grumbled that after the war he would face the wrath of a Senate committee “if he lost a billion dollars worth of plutonium.”21

        Some half dozen Los Alamos scientists worked on early calculations and also on the design and engineering of Jumbo.22 With those finalized, Oppenheimer wrote to the heads of steel companies with specifications for the size and construction of the object he wanted built but received only negative replies about the feasibility of such a project in the middle of the war, with materials scarce and the reasons for the project so secret. At last the Babcock and Wilcox Corporation in Barberton, Ohio, with experience making boilers for the navy, accepted the job in August 1944. They completed the gargantuan cylindrical steel container (twenty-five feet long, twelve feet in diameter, with walls fourteen inches thick) in the spring of 1945 at a cost of about $20 million. A special train brought Jumbo from Barberton, Ohio, to Pope, New Mexico. Jumbo weighed so much that several of the railroad trestles between the Ohio plant where it was manufactured and New Mexico suffered damage and afterward had to be rebuilt.23 Jumbo arrived by rail at the little-used railroad siding in Pope, New Mexico, in May 1945, where SEDs unloaded it onto a specially built sixty-four-wheel trailer and oversaw its transport overland to the Trinity site. Local ranchers and townspeople must have caught glimpses of the bizarre sight, and it may have helped provide an explanation for curious citizens to know that the navy was involved in projects at the Alamogordo Army Base, and Jumbo did have resemblances to a submarine. After the war local residents sometimes joked that they had believed the work at the Trinity site had been to build submarines.24

        Jumbo arrived at the Trinity site well after the decision had been made not to use it. Scientists’ confidence in the ultimate success of a larger-scale bomb test increased throughout 1945, and anxieties about the scarcity of plutonium lessened. In the end the scientists who protested that using a containment vessel would interfere with crucial test measurements won out. As Kenneth Bainbridge wrote in his later account, “good blast information was one of the main objectives of the test. It was important to study the blast effects under conditions that could be translated into combat use conditions to obtain the maximum military effect of the bomb.”25 Furthermore, if the detonation blew Jumbo up, the fragments would be a serious hazard to gauge lines, equipment, and personnel.

        Although some accounts have Jumbo being raised on a tower, Jim Eckles, a White Sands Public Affairs employee and expert on much of the history of the test site, sets the record straight: in the center of a seventy-foot steel tower eight hundred yards from the tower for the bomb, Jumbo was “lowered onto a concrete pad with a dimple in it” that accommodated Jumbo’s curved end. Thus it was standing upright for the test, resting between the legs of the tower.26 The force of the Trinity blast did not harm Jumbo even though it destroyed the steel tower around it, and the giant container remained standing in the same upended position for almost a year.

        Sources differ about what happened to Jumbo next. It was apparently used for eight test firings of five-hundred-pound “general purpose” bombs.27 Eckles writes that on April 16, 1946, at 11:30 a.m. “with Jumbo still standing on end, eight 500-pound bombs were exploded inside it. It was supposedly done to dispose of the bombs.”28 Another source puts the “improperly conducted explosives test of the container’s design” in 1947.29 The military official who reported the effects of the bombs to his commander wrote that Jumbo lost both ends “and fragments were thrown as far as three-quarters of one mile. A piece estimated to weigh over fifteen tons landed 750 feet from the site.”30 This was done without consulting Los Alamos, and officials there were upset. The commander at Sandia suggested that the steel in Jumbo be salvaged, but no one acted on that. Jumbo remained on the site, partially buried. At some point its steel bands were stolen. In July 1960 Norman R. Banda, an officer at White Sands Missile Range, wrote to the headquarters troop commander at the base about Jumbo: it was a “single cast metal cylinder that resembles a thermos bottle insert. It is approx. 20 to 25 feet in length, 8 to 10 in diameter, and the walls are 8 to 10 inches thick.” It currently rested “in a hole in the desert gathering rust” in the northwest corner of the Trinity site, outside the fence surrounding the site.31

        In 1960 the Chamber of Commerce officials in Socorro, about fifty-two miles from the Trinity test site, wanted to “establish a historical monument to the first atomic or nuclear test” and hoped to include Jumbo among the exhibits at their envisioned “Atom Park.”32 Banda explained to his commander that although Jumbo did not appear in the property records of White Sands Missile Range, it might be under military jurisdiction. It had little or no monetary value, so he recommended donating it to the Socorro Chamber of Commerce.33 For reasons unexplained in the records, this did not happen; Jumbo remained at the Trinity site, although in the 1970s someone at White Sands had it moved to a gate outside of ground zero.34 On visitors’ days in the twenty-first century Jumbo remains a historic relic at the Trinity site, although considerably damaged by bombs and weather.

      
      
        Trinitite

        When the immediate shock and awe of watching the first atomic bomb test wore off, scientists at the site saw that a “very slight saucer-like depression” now surrounded the tower and explosion area, and that crater area was encircled for several hundred yards by a glassy covering, creating the effect of “a lake of green glass.”35 At first scientists called the glassy layer “atomsite” but later changed the name to “trinitite.”36 Aerial photos taken twenty-eight hours after the test showed the trinitite layer extending out with a radius of at least three hundred meters, or maybe as many as four hundred meters. Most of the trinitite was green and some was light blue from iron in the sand, but some was also red and yellow from copper.37

        Early explanations say the heat of the explosion fused the sand particles in the crater and they hardened into trinitite. A 2005 reassessment from two scientists at Los Alamos presented new arguments: the explosion of the plutonium in the bomb created the trinitite. The force of the blast threw sand into the air where small “semi-glassy agglomerations” were formed, some of which became “solid trinitite beads.” This occurred in the air rather than once the materials fell back to the ground. Other “molten droplets” “rained down” to coalesce as the solid layer of trinitite around the bomb site.38 That report is the first that makes sense of the memory of Rex Edward Keller, who had been a radiation monitor stationed some eighteen miles from the test center. Keller reported in a much later and quite confusing interview that on September 1946, Seth Neddermeyer, who worked in the implosion division at Los Alamos testing explosives, asked him to get rid of the radioactive materials at Trinity. Keller described the materials as “little round balls the size of a golf ball” and recalled that he threw them into a lake.39

        We have many differing accounts of how the trinitite was handled (or not handled) over the next decades. The muddled and contradictory statements clarify one point at least: no one kept official records of the trinitite even if many wanted it removed. In spite of various removal plans and several actions, the Los Alamos scientists studying the creation of the trinitite found samples of it as small “spheroids” about two millimeters in diameter still at the site in 2005.

        After the test, the exotic, colored glass–like material immediately attracted the attention of everyone visiting the site, and people took home samples as souvenirs. Some turned it into jewelry. A New Mexico newspaper just as the war ended carried a photograph of “the lovely Pat Burrage” holding jewelry made of “atomsite.”40 Los Alamos SED Robert J. S. Brown took home a sample of the trinitite and had it fashioned into a bolo tie that he still proudly displayed in a 2017 interview.41 Former secretary of the interior Harold Ickes asked the National Park Service (NPS) to send him some trinitite as his own personal souvenir.42 For decades after the test, businesses around New Mexico hawked pieces of trinitite; a Chevron gasoline station in Socorro sold samples to its customers for fifty cents.43 Even in 2018, homemade signs outside the Trinity site entrance advertised “trinitite for sale down the road.”

        Official groups tried to collect samples of the trinitite over the years. Late in 1945 Park Service officials sought samples to include in an exhibit in the hoped-for museum on the site, but army officials refused.44 In another account, the NPS tried to obtain one hundred pounds to be sent “in a safe and suitable container for preservation” to the NPS Regional Office in Santa Fe.45 Johnwell Faris, superintendent of the nearby White Sands National Monument, wrote several times to NPS officials in hope of obtaining permission to display trinitite in the museum at the monument, but NPS superintendent M. R. Tillotson rebuked him: the trinitite was “entirely extraneous to the story of the [White Sands] monument. . . . It would be just as illogical to exhibit a small model of an atomic bomb at Bandelier National Monument, simply because the area is close to Los Alamos.”46

        
          Radioactivity of the Trinitite

          The radioactivity of the trinitite worried many different groups for decades, but the numerous studies contained little agreement about its radioactivity and any dangers it posed. In the 1967 project that blew up the decades-earlier experimental bunkers on the Trinity site, investigators removed bags of trinitite from the underground bunkers. They found that the pieces with the highest counts of beta, gamma, and alpha activities were those with the dullest surfaces; those with the highest glass (the ones most desirable as souvenirs) produced the lowest counts.47

          In late March 1967 a Los Alamos investigator “pushed for time” sent a cursory handwritten note by telecom to his bosses reporting that he had found “10 garbage cans in bunker. Pretty high count. Contents looks like ashes. Cans are deteriorated. Propose bringing 50 gal drum from Los Alamos, placing cans in drum and returning it to Los Alamos.”48 A few months later another investigation by Los Alamos officials indicated that “at true ground zero (buried beneath approximately 14ʹʹ of top soil) radiation levels as high as 12 m/r continue to exist.”49 A different investigation and report from the spring of 1967 focused on radiation within the fenced area and concluded that all “activity” at Trinity came from the trinitite, not from the air or soil.50 Those investigators reported that the highest rates of radioactivity (gamma radiation) were “proportional to the amount and depth of trinitite in that area.” They found “large quantities of trinitite on the surface” and noted that it was conceivable “that a person visiting Trinity Site could pick up as much as 1 kg of trinitite in less than an hour. If he were to take this quantity of trinitite home, it would constitute a source of radiation.” But the report’s final conclusions sought to reassure: it would be virtually impossible to receive enough external or internal exposure from alpha or beta-gamma radiation from the trinitite to be harmful. (One official report did advise guides who spent forty hours or more a week within the fenced areas to wear a radiation dosimeter and keep a record of exposure.)51

        
        
          Trinitite Removal History

          The responses of Manhattan Project officials and then Atomic Energy Commission officials pertaining to the trinitite are not easily traced in the records. The officials worried about possible radiation dangers from the fused glass and organized several attempts over the years to collect and remove all of the trinitite. The records of those attempts are often unclear or inaccurate about when and how much was actually dug up and what was done with it. Apart from Rex Edward Keller’s memory of throwing some trinitite into a lake, the earliest report about digging up the trinitite comes from Jack Aeby, best known for his dramatic color photographs of the fireball as it expanded in the seconds after the bomb’s detonation. In an interview decades later Aeby recalled that a few weeks after the test “one of our jobs was to go down and mine the crater, [be]cause the idea was that there were probably enough neutrons there to produce some very interesting isotopes. So we mined all that nice surface material—that glassy stuff that was formed as much as we could—and we mined a truckload of barrels of that. I suspect it was a couple of tons actually, of material. We went down with shovels and put it in.” The film badges Aeby and the crew wore “got blacker than the ace of spades.”52 Unclear about what happened to the trinitite next, Aeby remembered that it was “stored in a bunker at GZ and then the Army bulldozed it under.” At that same time someone from Los Alamos dug up a sample to be preserved for a future museum at the Trinity site. They then covered the sample with a simple, small roof shelter (about 20 by 50 feet) approximately 250 feet from ground zero.

          In December 1948 a small group from Los Alamos and two representatives of a contractor company visited the crater area to investigate the radioactivity of the trinitite. Harry O. Whipple from the Los Alamos Health Division reported that 90 percent of the total radioactivity in the crater area could be found in the fused trinitite layer occupying a rough circular area of about 250 yards in radius, averaging about one-third inch thick.53 His report proposed that two subcontractors who wanted experience before attending the upcoming hydrogen bomb test at Eniwetok in the Pacific be assigned the job of raking up the “fused layer.” Whipple expected this to yield about 1,500 cubic yards of material that would then be mixed into concrete, and the concrete would be poured as a slab “either in the central excavation or in a separately dug hole.” The contractors would then place earth over the concrete to “reduce radiation intensities to negligible levels. Presumably one foot of earth will be sufficient.” After that, they would plow the entire area within the fence, burying “all material remaining on the surface to a depth of 12 to 14 inches.” They would compact the soil and seed it with “some plant capable of maintaining a ground cover under the climatic conditions existing in this desert area.” They estimated that this would “lock up permanently” 90 percent of the radioactivity in the area, and the remaining 10 percent would be rendered safe by being covered with soil and plants.

          That project was never carried out (for reasons unexplained in any sources I have located), and for several years the trinitite continued to cause occasional worry at the AEC. When the army resumed control of the Trinity area in 1948, AEC lawyers warned that the commission might still have legal liability if the trinitite caused people harm. The general manager of the AEC wrote a warning to the secretary of the air force in December 1950: “Within the crater and extending for a radius of about 600 feet from the crater, there is enough radioactivity to present a strong presumption of a hazard. Dust-borne radioactive trinitite from the crater is being scattered by wind over an area extending several miles from the crater. Inhalation of this radioactive material could constitute a significant hazard to humans.”54 The AEC asked his approval for “appropriately disposing of the trinitite in the bomb crater and adjacent area.” Nothing was accomplished at that time, however, and two years later, in the spring of 1952, AEC worries about the radioactivity at Trinity became more acute.55

          In April 1952, at a conference in Washington DC attended by New Mexico members of Congress, representatives of the Department of Defense, the AEC, and the National Park Service decided unanimously that the test site area should be preserved as a National Monument. However, they also agreed that it would not be feasible to develop the monument for public use quickly because it was surrounded by an actively used bombing range and also “because of the hazards to public health and safety of the test site itself.”56 They meant the trinitite, some of which would be preserved for tourism while the rest would be disposed of. Conference members decided that the modest shelter then protecting the small sample of trinitite needed to be improved. The roof would be repaired and siding would be added all the way to the ground; the siding would then be banked with sand for at least one foot above ground level. Debris such as cans and thistle would be removed. Tourists would not be allowed to enter the shelter shed, but it would be designed to allow scrutiny of the “best remaining sample of trinitite.”57 The next month, on May 20, 1952, the same representatives toured the actual Trinity site to firm up their plans.58

          Conference attendees approved a plan that the following year, in the spring of 1953, the AEC would bulldoze the first six inches of trinitite and haul it away to be buried (in a place unspecified in the report). Then the AEC would seed the ground with native grasses.59 The entire crater around ground zero was to be enclosed with a tight fence “at the earliest practicable date,” and no one would be permitted to enter the grounds within the fence. The air force would protect the area.60 Work on those plans began and was completed that summer of 1953. The AEC hired an Albuquerque construction company, Campbell and Kay, to scrape up and bury the trinitite. The company then planted grass and rehabilitated the small shed, sheltering a small sample of the trinitite. When that work was completed, the AEC regarded its activity at the Trinity site as ended.61

          In the summer and fall of 1953 letters between National Park Service officials and the AEC as well as a few newspaper articles expressed hopes that the Trinity site would be opened to the public.62 As chapter 6 documents, the site was not turned over to the National Park Service but remained under the jurisdiction of the War Department (with some rights still allocated to the AEC).63

          The plans and actions in the early 1950s continued to raise grumbling and objections.64 Thomas Shipman, irascible head of the postwar Health Division at Los Alamos, consistently insisted that there was no reason to spend money decontaminating the crater area since there was no danger “from having people pick up pieces of trinitite as souvenirs and carry them away in their pockets.”65 According to Shipman, sometime around 1949 members of the Health Division had collected ten to twenty pounds of the trinitite in cardboard boxes, and he assured the AEC’s worried attorney that storing ten to twenty pounds of the trinitite in individual metal containers posed no health hazards whatsoever.66

          Confusion remains about what actually happened to the trinitite. In February 1967 two officials from the “Nuclear Effects Branch of the Army Missile Test and Evaluation Directorate” at the White Sands Missile Range visited the Trinity site to locate the trinitite and measure its radioactivity.67 They contacted people in the AEC’s Albuquerque office, AEC people at the Nevada office, people at Los Alamos, and the vice president of what had been the Campbell and Kay Construction Company (later renamed the Allen Campbell Construction Company) to try to recreate the history of the trinitite removal. Those sources recalled that the “hottest” material had been placed in steel drums and buried shortly after the test, so “it may be advisable to determine where this material was buried and if it is reasonably accessible, it should be excavated for analysis.”68 In the course of their historical research, the two investigators also learned the story of the trinitite material that had been left underground in the three bunkers built for “Urchin” tests in 1946, bunkers that still existed as earthen mounds around the Trinity fence. Finally, they were also told that “topsoil” and trinitite gathered up in a 1953 operation had been buried in “mounds” around the site. They explored and found thirty-two mounds around ground zero with trinitite in all, but not in significant quantities because “it appears that the attempt to bury the trinitite was not too successful as the deposition of the trinitite in the mounds is probably less than what is remaining dispersed on the top of the ground in certain areas within the fence.”69

          As memories were jarred about the earlier “Urchin” experiments (and their failure), so were memories about the high explosives that had been part of those experiments and the storage of substantial amounts of the radioactive trinitite in those bunkers. This underscores how poorly certain kinds of records were kept in the months (and years) after the Trinity test. The pressure to quickly calculate the test results and to improve the bombs being readied for Japan mitigated against careful reports of some aspects of the test, especially the resultant trinitite. No one kept careful track of what happened to that trinitite in the ensuing decades, and it was primarily the memories of the few persons who participated in the early tests and who were still around Los Alamos in the late 1960s that helped reconstruct some of what had happened.70 When investigators opened the “sleeping beauty” bunker in 1967, they discovered ten thirty-gallon cans “filled with contaminated waste” (e.g., trinitite) stored in the chamber. They then excavated those cans and trucked them to the “contaminated dump” at Los Alamos.71 Trinitite, however, still remained at the ground zero area because, as noted above, scientists were able to study samples in 2005.

        
      
      
        Radiological Warfare and the Trinity Site

        By August 1948 the AEC no longer gave the Trinity site serious consideration for further atomic bomb tests. Noting vaguely that it had “served its useful purpose,” the AEC agreed that the area could be returned to the military. The Pacific Ocean now seemed a better site for bomb tests, but a continental “proving ground” also stirred official interest especially in the western United States. By 1951 the Nevada Test Site opened for its decades of nuclear testing.72 Although official desire to use the Trinity site for bomb tests dwindled, the site attracted considerable interest for some years among those interested in radiological warfare (RW).

        When American civilian and military leaders realized that the new radiological products from fission might be used as weapons of war even if not in the form of an atomic bomb, institutions old and new began intensive investigation into how that could be achieved. The very early interest in the possibilities of using fission products as weapons developed simultaneously with the creation of the Manhattan Project. Among its several responsibilities, the Metallurgical Lab (“Met Lab”), created early in 1942 on the University of Chicago campus, oversaw research into atomic chain reactions for an atomic bomb.73 Its Health Division, established that summer, studied the hazards of radiation and toxic chemicals, developed radiation detectors and dosimeters, and sought ways to measure workers’ radiation exposures. As its focus expanded, the Met Lab gained four additional sections: biological research, medical research, health physics, and a military section that studied radiological warfare.74 Met Lab scientists simultaneously studied the military uses of fission products and also how to protect soldiers from those products. With obvious uses in defense and offense, much of its research centered on the inhalation of radioactive materials—especially dusts and aerosols.75

        After the war, civilian and military groups in astonishing array and diversity studied the potential of RW. Interest and funding soared in the United States from early 1947 until the early 1950s among civilian officials (especially at the Atomic Energy Commission), army and navy officials, elected political leaders, universities across the nation, and civilian agencies such as the RAND Corporation. As soon as it was created in January 1947, the Atomic Energy Commission devoted attention and money to RW. At its October 1948 meeting the Advisory Committee in the Division of Biology and Medicine had an “extensive discussion of radiological warfare” during which “the importance of intensive work in this field in a relatively short time was stressed.”76 To reduce competition, key officials in the AEC and the military created a new group to study radiological warfare in 1948. The AEC-NME (National Military Establishment) RW panel (shortened to the “Joint Panel”) met several times a year, investigating different types of radiation as weapons, dispersion methods, and testing sites until it was disbanded in 1950.

        Research into radiological warfare meshed readily with older and expanding programs in chemical warfare and biological warfare.77 A dense tangle of civilian and military institutions participated in chemical, biological, and radiological warfare (in the shorthand of the day, “CBR warfare”); the groups paid close attention to each other and followed developments attentively as generous funding flowed. Sometimes the groups worked together, especially in field trials of their “munitions.”78

        The frenzied interest in radiological warfare began to decline in the mid-1950s as the army lost interest because of its hopes now placed in the military potential of the hydrogen bomb, as the navy focused on the potential of nuclear-bomb-carrying submarines, and as the air force focused on its growing fleet of nuclear bombers. In the spring of 1950 the Joint Chiefs of Staff recommended against any further major investment in RW, and the Joint Panel disbanded; experts generally concluded that radiological warfare held too little promise and should be reduced in scope or even be abandoned altogether. One reason that the appeal of radiological weapons waned is still shocking today: because they did such long-lasting damage to industry and to buildings. Chemical weapons held greater appeal because they did not poison the land long for the victorious occupying forces. An article in the Denver Post in 1954 noted that the “potential military value of GB [sarin] gas . . . is greater in some respects than even the atomic weapons. . . . An invader can wipe out life in a city and take it over intact—its industries, utilities, transportation and power plants are ready to be used again in a few hours, instead of being ruined and radioactive.”79

        Evidence linking the Trinity site to this short spurt of interest in radiological warfare is sketchy. One compelling piece of evidence, however, is the involvement of Joseph Hamilton in the very earliest Trinity radiation studies. Hamilton, one of the best-known radiation experts in the country, became one of the most vocal promoters of radiological warfare research and testing during World War II until his untimely death from leukemia in 1957.80 Hamilton’s early work emphasized the importance of inhalation as a radiological weapon. His 1943 study included five pages titled “A Brief Review of the Possible Applications of Fission Products in Offensive Warfare” that gave special attention to inhalation: “The two principal channels by which humans may become internally infested are the lungs and digestive tract. It has already been demonstrated experimentally that a very large proportion of the long life fission products are retained for protracted periods of time in the lungs.” A secret report he wrote in spring 1943 summarizing “some of my notions concerning the military application of the long life fission products,” concluded with him urging “tests with relatively large quantities of fission products.”81 In 1946, in the transition from the wartime Manhattan Project to the civilian AEC, Hamilton argued that the military needed to conduct a full-scale investigation into radiological warfare. He urged particular attention to the uses of “RW agents” through inhalation, ingestion, or external exposure.82

        The Trinity test provided exactly what Hamilton and other early radiological warfare researchers wanted: a site to study the residual quantity of fission products in the dust, soil, plants, and animals of the surrounding desert. Hamilton sent a four-page memo in the fall of 1947 to Stafford Leake Warren urging serious study of the Trinity test site’s radiation.83 He reminded Warren that as much as one kilogram of plutonium might have been spread over a one-hundred-square-mile area from the Trinity site. It was exceedingly important, he argued, to understand and to be able to predict the chain of events if large land areas became contaminated with fission products because of accidents “or military action.”84

        Warren, after his medical work for the Manhattan Project, became the first dean of the new medical school at UCLA that was founded just after the war. He focused many of his earliest energies on creating and finding funding for a secret “atomic energy project” (AEP) at the medical school. Studying the radiation remaining from the Trinity bomb became some of the earliest investigations of the aptly named “Alamogordo” division of the AEP.85 In his later oral history, Warren recalled that the AEC was reluctant to fund that study of the residual Trinity radiation because “they were afraid we might find something. And I said, ‘Well, you’ve got to look, because if there is something, you’d better find it and prevent further things, or pay off, and face it before there is some scandal.’”86 The UCLA AEP does not appear to have been involved in any way, certainly not directly, with radiological warfare interests. But their half dozen studies of the Trinity radiation over the next two decades would have held considerable interest for groups with such concerns. (I provide more details about those reports in the final chapter of this book.) The only remotely direct link I have found between radiological warfare research and the UCLA AEP is that Warren, always interested in increasing funding, persuaded Brigadier General James McCormack Jr. of the Military Application Division of the Atomic Energy Commission to fund some of the studies of the radiation at Trinity. McCormack’s approval began, in the words of nuclear medicine pioneer and historian J. N. Stannard, “a decades-long association of the [UCLA atomic energy] project with the weapons-testing program, especially in the area of terrestrial phenomena.”87 It is also worth noting in the context of radiological warfare interests at the time that one of the earliest studies conducted by the AEP group, published as UCLA-32 Trinity report, noted that one of their field assignments was to collect “data useful to Military and Defense organizations.”88

        At its October 1948 meeting the AEC decided that any radiological warfare work not done at the Chicago Toxicity Lab would be parceled out elsewhere.89 The sites first considered included several of the early Manhattan Project work. Oak Ridge became one of the sites of some early tests of radiological warfare materials, and Edwin McMillan, who headed the “initiator section” of the Weapons Physics Division at Los Alamos after the war, maintained considerable interest in radiological warfare.90 In 1948 Los Alamos showed its greatest interest in radiological warfare. The AEC’s Advisory Committee in Biology and Medicine discussed the continuing radioactivity at “Alamogordo” at their October 1948 meeting, and a few months later, in March 1949, Los Alamos Health Division and AEC Division of Biology and Medicine members exchanged information about the plutonium and other “long-lived fission products” in Trinity earth samples.91 Communications between Los Alamos and the AEC about radiation at the Trinity site contain hints of continuing radiological warfare interests. For example, the Weapons Test Division at Los Alamos took an active role in some of the decontamination of the fenced-in area at the Trinity site. It is intriguing, too, to note that carbon copies of Trinity radiation reports were sent to the highest-ranking military men in the military’s radiological warfare bureaucracy, such as James Cooney, who in 1948 headed the Air Force Special Weapons Project.92 In the end, however, among the AEC and U.S. military leaders, radiological warfare interests declined; those that remained shifted to sites other than the New Mexican desert.

        

        In the frenzied days from the Trinity test until the uranium bomb exploded over Hiroshima and the plutonium bomb exploded over Nagasaki, those Manhattan Project men and women who had contributed to the reality of the weapons had little time to contemplate their roles. When the war ended, however, their reactions differed. Some expressed joy that they could return home, having contributed to the Allied victory and the defeat of the despised Japanese enemy. Others, over the years, preferred to let amnesia take over—or at least silence about their work on the bomb project. Others, as time passed, agreed to be interviewed and spoke more openly about their contributions to the bomb, their memories and responses varying from the celebratory to the contemplative. Even immediately after the Trinity test, its significance resonated in spite of the official secrecy and requisite silence. Some believed that the Trinity test created a division at Los Alamos: those who had been at the lab before the test and those who came after, with the latter never being accorded the same stature as the pioneers. Others argue for a more dramatic before and after, believing that the Trinity test marked the start of the Cold War.93

        At the site itself, however, the physical remains of the first atomic bomb gradually disappeared. For a few weeks some men remained at the site to remove telephone wires, posts, and all equipment that could be used elsewhere in the war effort. Since the site was surrounded by miles of desert, miles that were also part of an army and air force base, only modest fencing and a few mounted police guards seemed necessary. The army salvaged some materials in 1952: insulators, copper wire from communication and instrumentation lines, and steel and iron fragments. Over the next few decades some buildings were removed to be used elsewhere while others fell into disrepair; roads returned to their prewar states of varying degrees of impassability. The handwritten notes scribbled by some of the scientists on the walls of some bunkers disappeared.94 A few official forays took place over the years to removed failed experimental equipment and the trinitite—as noted in this chapter. Otherwise, the relentless entropy, the heat, the desiccating winds, and the blowing dust of the southwestern desert contributed to the eradication of the physical remains of the test site.
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        The Army, the Air Force, the Navy, the Atomic Energy Commission, and the Trinity Site

      
      Men and women seeking historical preservation of the Trinity site faced complications because of its location within what became a major missile testing area of the Cold War and by its proximity to other U.S. military sites. It lay in the northeast area of what was for several decades after World War II one of the nation’s major missile testing areas—at first called the White Sands Proving Ground (WSPG) and later renamed the White Sands Missile Range (WSMR). For decades as different groups sought official preservation of the Trinity site, the army and the air force resisted relinquishing control over the area and indeed generally opposed public access to the area. This chapter explores some of the complicated history of the military’s use of the land surrounding the Trinity atomic bomb site.

      
        The Growing Military Presence in New Mexico during World War II

        In 1940 and 1941, as the United States faced a broadening two-front war in Europe and Asia, military preparations increased dramatically throughout the nation. In addition to expanded production for bombers, ships, and armaments to be sent to help the British and French, the War Department began what would turn into a massive expansion of U.S. national defense installations, new and expanded “proving grounds,” naval stations, military airports, and facilities to manufacture and store war materials. The federal government acquired over twenty million acres of land for these purposes, often by using the established legal mechanism of condemnation through the government’s right of eminent domain.1

        In the 1940s, even before the United States officially entered World War II, the National Military Establishment began to expand its already sizable holdings in New Mexico, which had supported military forts and bases established in the nineteenth century as army outposts in the “wild west.” War Department plans in 1940–41 included a “premobilization” program of expanded personnel and training in remote regions of the nation.2 After the war the military-controlled land in the Tularosa Basin of New Mexico expanded exponentially, fueled by army, air force, and navy demands for their own separate facilities for testing weapons and delivery systems, especially in the new areas of rockets and missiles. Today the state of New Mexico hosts four massive military bases ranging from 50,000 acres to 3,200 square miles (the largest military base in the continental United States).

        When the United States entered the war, the southern area of New Mexico experienced an immediate and massive increase in the military’s presence. Franklin Roosevelt signed an Executive Order in January 1942 withdrawing public lands in New Mexico (as elsewhere) “for use of the War Department as a General Bombing Range.” In addition, the government established at least ten areas in Texas and New Mexico specifically for fighter pilot practice.3 Names of military bases changed frequently in the war and postwar years, as did their functions. The Alamogordo Army Base became the Alamogordo Army Air Field, then the Alamogordo Air Field, then the U.S. Army Air Force’s Alamogordo Bombing and Gunnery Range and, finally, the Holloman Air Force Base. Established in April 1941, six miles west of the town of Alamogordo, New Mexico, the base became an important site for bomber pilots’ flight practice and actual bombing practice for pilots training to fight in Europe and the Pacific. Army air force (AAF) units began to move onto the base on May 14, 1942, and from then until the end of the war it served as the training ground for over twenty different groups of airmen, flying primarily B-17s, B-24s, and B-29s. Two years later the Second Army Air Force was stationed there.4

        Before the United States entered the war, the base provided a practice area for some of the British Royal Air Force pilots and planes that had come to the United States as a safety measure in case, as British and American authorities feared would happen, the Axis powers conquered Europe.5 After the United States declared war, the airfield came under full control of the U.S. Army Air Corps, and it expanded quickly with new runways, hangers, administrative buildings, and barracks to house the growing number of enlisted men. A year after the war ended, the base experienced a brief period of deactivation in February 1946, but it was quickly reactivated when the U.S. Air Force became the separate third component of the new Department of Defense (DOD). In January 1948 the name of the base changed to the Holloman Air Force Base in honor of the late Colonel George V. Holloman, a pioneer in early rocket and pilotless aircraft research.

        The army’s Fort Bliss just across the border in Texas also expanded in both size and functions during the war and in the following Cold War decades. Home of all antiaircraft training in the United States at the end of the war, Fort Bliss soon also became the site of some of the earliest U.S. missile tests. A new Antiaircraft and Guided Missile Center was established there in July 1946, and the acquisition of land in the southeast Tularosa Basin and on the Otero Mesa—the McGregor Range Complex—provided significant new areas for military testing.6

        With the growth in military spending and the increasing size of the army and the navy during World War II, interservice rivalry also increased. During the war, that rivalry included the army air force, whose leaders had long sought its independence from the army. The president and his advisors would not take steps for air force independence during the war, but the “flying arm” of the army gained considerable autonomy in those years. Army air force leaders determined air policies and issued orders without having to go through the army chief of staff. This autonomy and clout stemmed mainly from the prestige of the army air force leader, General Henry “Hap” Arnold (who was also a member of the Joint Chiefs of Staff).

        As the war ended in Europe in spring 1945, and then in the Pacific in September 1945, the American military feared reduced funding; every military branch faced serious concerns about how the anticipated “drawdowns” would affect their service branches, bases, and finances. Military officials were right to worry because the immediate postwar years did see significant retrenchment in funding that brought the closure of bases, the return of millions of enlisted men to civilian life, and the slashing of budgets in every service. Drastic demobilization in the AAF brought the discharge of officers, the closure of installations, and the sale and storage of aircraft. The army’s Chemical Corps headquarters, for example, sent notices about demobilizing bases and arsenals even as President Truman announced the end of the war.7 Navy historian Harvey M. Sapolsky notes that late in 1949 the navy was “desperately searching for ways to reduce expenditures” since it had just lost a bitter political struggle with the air force and the Truman Administration over the structure of U.S. forces.8 In 1949 navy leaders had been open and vocal in promoting a larger role for their service in strategic bombing missions through a new “super carrier.” Instead, the Truman administration reduced the navy’s budget and used the savings to build B-36 bombers for the air force. Sapolsky made the point that “several senior officers including Admiral Denfeld, the Chief of Naval Operations, were forced to retire early because of their public protest of the budget cuts and the dashing of the Navy’s strategic ambitions.”9

        The reductions (and the anxieties about the future) furthered historic rivalries among American military forces and also spurred new ones as leaders of the AAF renewed efforts to make it an independent third military force, which both the navy and the army bitterly opposed. Then the end of the war also brought the most significant reorganization of the U.S. military in its history. In July 1947 Congress passed the National Security Act, which combined the military services as the newly named National Military Establishment under a civilian secretary of national defense. (It later became the U.S. Department of Defense, which included the army, navy, air force, and marine corps.) Two months later, in mid-September 1947, the U.S. Air Force officially became the separate “aerial and space warfare” branch of the U.S. Armed Forces.

        The military retrenchment after World War II did not last long. The Soviets tested an atomic bomb in August 1949, which alarmed many powerful groups in the United States and now advocated stepped-up American atomic preparedness. The beginning and then the deepening of a “Cold War” also encouraged Congress to provide more funds for all military needs. The outbreak of war in Korea in 1950 fueled demand for an expansion of the armed forces, for more atomic weapons, and for more conventional weaponry.

        Adding to already significant national spending on military matters, the early Cold War funding grew exponentially for research and development of the promising military use of missiles. Research into the peaceful uses of rocket propulsion began at the California Institute of Technology (CIT) in Pasadena, California, in the mid-1930s, but as Frank J. Malina, one of the early participants in that program, recalled later, “World developments by 1938 dictated our participation in the military application of rocket propulsion.”10 Malina recounted being drawn into “councils of those with military responsibilities [and] I participated more and more in discussions of what should be done in the next war with long-range rocket missiles.”

        During and immediately after World War II, therefore, the U.S. Army turned in significant ways to missile research and development; the navy, too, and then, logically, the new air force wanted roles in creating, testing, and deploying the promising new weapons. German missile attacks on England spurred Allied research not only in how to protect against such weapons but in how to replicate them quickly for offense against an enemy.11 As it became evident that piloted planes could be challenged by missiles and as hopes grew that missiles could carry nuclear bombs, the air force wanted ever-greater funding and control over research and development of such weapons systems even though under the terms of the 1947 military reorganization, both the navy and marines continued to be allowed their “air arms.” Since neither the army nor the navy would relinquish oversight and control in the vastly promising new area of missile development, vying for funding and contracts in those fields deepened the intense rivalries between the three branches of the American military.

        Even during the war, by late 1944 American military and defense officials began to make concrete plans for testing long-range and high-altitude missiles, and the desert Southwest seemed ideal for all such work. In early December 1944 the War Department worked to create an area that would be under its control but would also establish joint use areas so the army and army air force could test long-range and high-altitude missiles. War Department officials contacted Manhattan Project head Leslie Groves because of concern that one of the areas under consideration “might interfere with certain highly important projects of a different nature which are under your cognizance.”12 The unidentified author of that memo sought to reassure Groves: “Actual test use of the area by Army Service Forces will not be required until approximately May 1945. Prior to that time, however, there might be a small amount of activity connected with the construction of structures for observation and instrumentation.” (Groves’s reactions are not preserved in the archives.) Two months later, in February 1945, the War Department created the White Sands Proving Ground in New Mexico’s Tularosa Basin. Other areas in the U.S. West also came under consideration as potential missile ranges, including the Muroc Bombing Range in California, the Tonopah Bombing Range in Nevada, the Wendover Bombing Range in Utah, and a site in western Florida.13 The White Sands Proving Ground grew as the army pieced together parcels of other military sites in the region, including acreage from the Alamogordo Bombing Range, some territory that was already part of the ORDCIT (Ordnance–California Institute of Technology) long-range ballistic missile project, and portions of the army’s Fort Bliss.

        In November 1943 Malina and a colleague at Cal Tech prepared a study of rockets based on reports from overseas interviews with German POWs: “Our results showed that although ranges in excess of 100 miles could not be reached with engines then available, rocket missiles could be constructed that had a much greater range and a much larger explosive load than rocket projectiles then being used by the Armed Forces.”14 The AAF did not respond to the proposal from Malina and his colleagues, but the Army Ordnance Department did, with alacrity. The army wanted Cal Tech to undertake an intensive program for the development of a missile with a minimum payload of one thousand pounds of explosives and a range of up to 150 miles.15 By mid-January 1945 Cal Tech and the Army Ordnance Corps signed a contract for its development, instituting the ORDCIT program.16 The first tests under ORDCIT took place in various areas but especially in the early days at the Hueco Range at Fort Bliss, Texas, where, as Malina later explained, everything had been too rushed and the missiles were not constructed with enough precision, so several of the early tests failed.17

        The captured V-2 rockets brought from Nazi Germany required longer testing grounds than those that existed at the army’s main site in Aberdeen, New Jersey. To lengthen the testing range for the new weapons, the army began taking over new areas in New Mexico in December 1944. Along with the ranchers evicted for the planned atomic bomb test, others received eviction notices because of the army’s new missile projects.18 In May 1945 the Army Corps of Engineers warned the superintendent of the White Sands National Monument, Johnwell Faris, that test firings might require evacuation of his personnel for indefinite periods. That was how Faris learned that “the vast stretch of the Tularosa basin (from Socorro to Carrizozo, then south to the Texas state line) had become part of the ‘ORDCIT’ project.”19 To get an area sufficiently large for testing missiles required piecing together portions of other sites.20 In March 1948 the secretary of the army, writing to the AEC head, Lilienthal, added a comment about the expansion of the shared range for the ORDCIT program: in “the existing range used by all elements of the National Military Establishment . . . action has been initiated to acquire approximately 33 miles additional land to the north of this area for the purpose of extending the test range.”21

        While conducting the early missile tests at Fort Bliss under the ORDCIT Project, Malina and others visited the “nearby missile test range being newly prepared for the Ordnance Dept at White Sands, New Mexico.” At that site the army had begun constructing facilities for tests of an early experimental sounding rocket built by the United States, named the “WAC Corporal.” In September 1945 its launch inaugurated the White Sands Proving Ground.22 In May 1952 an additional 40-by-117-mile area was added to this “joint range”—including sections of the Alamogordo Bombing Range and Fort Bliss’s antiaircraft range. The area for missile testing expanded yet again with the creation of the McGregor Missile Range out of Fort Bliss. In the early 1960s, while John Frederick Thorlin served as commander of White Sands Missile Range, he inaugurated the “off-range” firing of the long-range missiles. Through a massive effort and constant coordination with the governors of Utah, Colorado, and New Mexico, the off-range launch program was approved.

        It is fascinating, and little explored by historians, that the sites for these new forms of warfare—missiles, rockets, and atomic bombs—were being constructed at the same time and essentially next door to each other in the waning days of World War II. The tests of the new weapons also took place very closely together in time and geographical area. The overlapping dates of the creation of the White Sands Proving Ground and the first atomic bomb test are startling: WSPG received official authorization three days before the Trinity test.

        In mid-June 1945, as preparations for the atomic bomb test became increasingly frenzied at the Trinity site, work also began in earnest at the nearby WSPG. Officers from the army’s Office of the Chief of Ordnance, members of the ORDCIT project, the Army Corps of Engineers, and men from the Army Signal Office laid out elaborate plans at the new WSPG—plans for roads, water, electrical systems, and sewers. One of the very first tasks required drilling water wells. In one of the few histories of the construction process, Peter Eidenbach notes that the new commander “selected base camp and launch site locations, erected wood-floor squad tents, established generator and line power, drilled the first wells, and re-erected the three relocated barracks.”23 The army claimed three former New Deal Civilian Conservation Corps (CCC) buildings from Sandia Air Base along with “a relocated hangar, Dallas-type hutments, a missile-assembly building, and a building for the Fire Department.”24 Electrical power at the camp came from lines strung between Las Cruces and Alamogordo. Generators from the Elephant Butte Dam created electricity.25 Construction of an army blockhouse at the Army Launch Area began on July 10. Given that the primary purpose of the new White Sands Proving Ground centered on testing missiles, within two and a half months, by late October 1945, the “1st Guided Missile Battalion” had been constituted and the men were stationed on the site. Ironically, someone among the leadership made the decision that the U.S. soldiers should not live with or next to the German/ex-Nazi scientists who had been brought to the United States to aid American military missile development. According to New Mexico researcher William Boehm those men lived at Fort Bliss and commuted to the WSPG for participation in the test firings.26 It may also have been a decision based on army authorities’ fears about conflicts if the two groups commingled too closely, given the Nazi past of so many of the Germans.

        Initially, the new proving ground had three sections, each (on paper at least) to be governed by a separate branch of the military. The army air force (the air force as of 1947) held jurisdiction over the northern portion, the central portion came under the jurisdiction of the Office of the Chief of Ordnance of the Department of the Army, and the navy held a third section.27 However, with the lines of authority and the mapping ambiguously drawn and the financial stakes high, disagreements and competition prevailed. The original idea of shared joint military control over the White Sands Proving Ground deepened interservice rivalries from the start. In January 1949, hoping to reduce the tensions, the secretary of defense created a “Joint Range Coordination Committee” composed of the commanding general at WSPG, the naval officer in charge of navy activities at the WSPG, and the commanding officer at Holloman Air Force Base (formerly the Alamogordo Army Air Force Base). The “Joint Range” committee was supposed to resolve problems of cooperation and jurisdiction, but instead the army’s commanding general at Fort Bliss claimed that he had sole authority over the entire area. The air force, the navy, and army officers at White Sands opposed his claim (and each other), and the three years from 1949 to July 1952 saw, in the words of historian Peter Eidenbach, a bitter and protracted “interservice debate about the Proving Ground chain of command.”28

        Finally, with no diminution of the conflicts, the secretary of defense in mid-August 1952 sent a memo to the air force and navy authorities authorizing the army’s commanding general of the WSPG to be the central authority having formal control over the “Integrated Range.”29 At the same time, however, he allowed the air force to retain title to and command of the Holloman Base and the navy to retain administrative control and title over all navy facilities located at Holloman.

        Congress expanded funding for the joint military long-range proving ground in the spring of 1949 for more research into and testing of guided missiles and other weapons, although that work saw few successes and numerous failures in the early days. Intensive work in ballistic missile development accelerated from 1954 to 1956, when the DOD assigned the air force responsibility for all ground-launched missiles with ranges of more than two hundred miles (later changed to five hundred miles). On March 31, 1958, the Department of the Army created the Army Ordnance Missile Command (AOMC) with headquarters at the Redstone Arsenal complex in Alabama. Its elements included the Jet Propulsion Lab at Cal Tech and the WSPG in New Mexico.30 At that time the WSPG was renamed the White Sands Missile Range (WSMR). In early January 1962 the WSMR came directly under the command of the army’s chief of ordnance.31

        In addition to testing missiles, uses of the WSMR expanded in the 1960s and 1970s. By the mid-1970s the Defense Nuclear Agency had established its own testing ground for “nuclear simulations” south of the Trinity site area.32 Testing of large-scale nonnuclear bombs took place in the 1980s, with an eight-kiloton bomb being tested near the Trinity site in 1986.33 By 2014 the White Sands Missile Range site hosted multiple entities: NASA’s White Sands Test Facility, the Goddard Space Flight Center Tracking and Data Relay Satellite Systems Facility, and the National Reconnaissance Office (NRO) Aerospace Data Facility. At that date, the WSMR, along with nearby Fort Bliss (then home of the army’s First Armored Division, used for heavy armor training) constituted the two largest military installations in the United States—some five thousand square miles of land.

      
      
        The Navy in New Mexico

        In October 1945 the army’s chief of ordnance formally invited the navy to participate in the new guided-missile program at the White Sands Proving Ground. The navy accepted the offer and in May 1946 established the U.S. Naval Ordnance Missile Test Facility there.34 This unusually cordial relationship between historically jealous rivals stemmed in part from the navy’s serious research and development work with rockets in the preceding decade as well as aid that the navy gave to the Manhattan Project during the war. At times during World War II the army and the navy demonstrated rare interservice cooperation. Both had been engaged separately in missile and rocket research and development since the 1930s (indeed, both worked separately with different groups of scientists at the California Institute of Technology). The navy became steeped in rocket research in the years before the war; Cal Tech scientists and navy personnel worked together on rocket research, design, and testing. Much of the early work took place in East Pasadena, California, in some twenty-nine small buildings that were not far from the Cal Tech campus but had no official linkage with or acknowledgment of being part of that university. Cal Tech scientists worked at the East Pasadena site with navy personnel under navy contracts. Some of the research involved studies of jet propulsion, some involved other studies of rocketry, and some may have included weaponry work such as torpedo designs. Although the site remained in use until the 1970s, there is little specific information about what went on there.35 With its rocketry work expanding, the navy needed much more open space for testing, especially space far from the urban area of Pasadena and Los Angeles. An area in the Mojave Desert in eastern California near the small town of Inyokern (adjacent to the later town of China Lake) seemed ideal, and the army agreed to transfer its property there so the navy could establish the Naval Ordnance Test Station (NOTS).36 According to navy historians, NOTS gained a speedy position of leadership in weapons testing, and it became recognized as one of the new postwar proving grounds for missile and rocket research. Throughout the postwar period the nation’s ordnance community turned to NOTS experts to answer questions about missile testing such as the types of testing ranges needed, how many, where, and how large.37

        At first the program at NOTS continued (and furthered) the Cal Tech/navy work in rockets. As with other navy entities, including the Naval Research Laboratory, all work on nuclear power was independent of the Manhattan Project.38 According to historian Richard Rhodes, President Franklin Roosevelt specifically instructed Vannevar Bush, head of the Office of Scientific Research and Development (OSRD), to exclude the navy from atomic bomb work. (Rhodes does not explain why FDR gave this order.) Shortly after he was put in charge of the Manhattan Project, Groves visited the Naval Research Laboratory in September 1942, but the few other contacts between the navy and the Manhattan Project remained little publicized. Rhodes notes that the “official flow of information on nuclear energy research ran from the Navy to the Army one-way only.”39 The navy’s work on aspects of nuclear power for submarine propulsion—the work to invent small nuclear-powered reactors that would extend the depth submarines could go underwater and also the time they could stay below the surface—had no linkages to the Manhattan Project.

        In spite of FDR’s injunction, however, in 1943 and 1944 the navy came to be quietly drawn into atomic bomb work for the Manhattan Project. In June 1943, with U.S. Navy captain W. S. Parsons appointed leader of the Ordnance Division at Los Alamos, the navy’s historic involvement and expertise in ordnance work of all kinds was recognized and sought after for the atomic bomb project; the navy began to be given more significant roles in Manhattan Project ordnance, implosion, “gun design,” and testing designs.40 When Oppenheimer learned in fall 1944 that the California Institute of Technology (CIT) rocket program had completed most of its research and the development period and was ready to enter the production phase, he saw an opportunity for the Manhattan Project to make good use of several of the CIT groups’ “high professional scientific ability with practical wartime experience in weapon engineering.”41 Oppenheimer recognized as an added bonus that the navy group also had its own labs and equipment. So that November he sought out C. C. Lauritsen, head of the California Institute of Technology’s physics group, to discuss possible collaboration on the bomb project. With approval from OSRD officials Vannevar Bush and James Bryant Conant, as well as Leslie Groves, the Camel Project was created to help with the design of the atomic bomb.42

        Furthermore, two navy plants helped produce the bomb components: the Naval Gun Factory made the gun and breech components, and the Naval Ordnance Plant in Centerline, Michigan, made various other parts.43 According to an official history of the Manhattan Project, Project Camel work was confined to “problems of the bomb assembly mechanism and its combat delivery, specifically implosion design and delivery.”44 The navy also took part in practice tests for the atomic bomb drops over Japan. NOTS included a nearby airfield built by the New Deal’s Civilian Conservation Corps as a small emergency airfield in 1935. The army air force acquired the field in 1942 but transferred it to the navy as part of the NOTS exchange. During the war the navy did some rocket testing at that airfield, but when the rapprochement between the Manhattan Project and the navy occurred, the three runways also became a place for practice, with B-29 bombers carrying different sizes and shapes of mock atomic bombs.45

        After the war, the navy deepened its earlier wartime research into developing a nuclear-powered submarine force. Nuclear propulsion, with its promise of longer submarine submersion time and faster maneuvering, became the personal project of navy captain Hyman G. Rickover, who with the generous postwar funding for the new Office of Naval Research (signed into law by Truman August 3, 1946), became director of a collaborative project with the AEC to develop nuclear propulsion systems for naval vessels.46 The AEC supported the nuclear-powered submarine project and established a Naval Reactors Branch that worked with the navy’s Bureau of Ships to build them.47 Rickover set up collaboration with Westinghouse Electric Corporation at Bettis Airport, thirteen miles southeast of Pittsburgh, and the AEC footed the bill for Westinghouse to develop the technology.48 An AEC facility in Idaho tested “precise-scale prototype models,” and the navy proudly launched the USS Nautilus, the first nuclear submarine, in January 1954.49 The costs associated with that program may partly explain the sudden and dramatic escalation in the navy’s budget from allocated total funding of $44.9 million in 1950 to $82.2 million in 1951.50

        As for navy activities at the White Sands Proving Ground, they expanded. In the spring of 1947 the director of the White Sands National Monument, adjacent to the proving ground (which was at times forced to shut down because of the overhead missile tests) learned, in shock, from the WSPG commander about ongoing negotiations with the navy that “would virtually close down our area.” Johnwell Faris noted bitterly that it appeared that the national monument was “just an existing evil and not necessarily to be considered by such priority agencies as the War and Navy Departments.”51 That feared forced closure did not happen, but relations between the National Park Service and the WSPG did not become more cordial, and those animosities contributed to the problems in securing historical recognition of the Trinity site.

      
      
        German Rockets and Missiles

        As the war waned in Europe, the Allies conducted intensive searches in Germany for the factories producing the V-2 rockets that had so damaged London and Antwerp and had threatened a dozen other European cities. They searched for hidden caches of Nazi materials as well as for the Axis scientists and technicians who had created the materials. Several excellent histories document those searches, and the historical record is ample about the German scientists’ work in underground secret labs in Germany during the war, using slave laborers to produce the rockets.52 Major James P. Hamill, an intelligence officer with the American Army Ordnance Corps in Germany at the end of the war, received orders to locate enough rocket parts “to reconfigure one hundred of them at the White Sands Proving Ground.”53 Already immersed in inventing and testing their own missiles, the National Military Establishment followed with great interest reports that the Allies (predominantly the Americans) had discovered a cache of V-2 components hidden in caves in Germany. There was much (quiet) excitement about the German models being sent to the United States, so the army, army air force, and navy began serious lobbying for land and funding to test the German products and to improve the American ones. Thus, the capture of the German missiles and the quick way that U.S. Army officials secreted them out of Germany and into the United States may help explain some of the urgency about creating new and expanded proving grounds, including the area in the New Mexico desert. When the army captured the V-2s, officials recognized that the United States would need a larger testing area than the Aberdeen Proving Ground in Maryland permitted. Expansion of the New Mexico military sites became more attractive. As frenzied construction took place at the new White Sands Proving Ground in late July 1945, three hundred freight-car loads of V-2 missile parts were en route there.54 By early November the German materials had arrived in New Mexico, carefully guarded by American troops at railway sidings near Las Cruces.55

        In addition to the captured V-2s, the United States brought captured German scientists and technicians, most of them former Nazis, quietly and secretly to the United States beginning in May 1945 under “Operation Paperclip.” Eventually some 1,600 Germans (and their families) came to the United States and became citizens. Historians differ in their analyses of the roles those emigres had held as Nazis in Germany and what work they had engaged in besides inventing and testing V-2 missiles. Many had worked on rockets, chemical and biological weapons, and aviation and space medicine. In her voluminous history of Operation Paperclip, reporter Annie Jacobsen focuses in detail on twenty-one of the men, most of whom had been major Nazis.56 After Hamill helped discover the German V-2s, he conveyed the German scientists themselves to the United States and then to the areas where they would live for the next few years. Most of the early-arriving Nazis went to Fort Bliss, Texas, and the nearby White Sands Proving Ground. In early October 1945 Hamill escorted Wernher von Braun by train from the East Coast to Fort Bliss, a journey that Hamill later described as particularly fraught because of the scores of American soldiers also riding in the railway car. Returning from the war, many had been in Germany fighting Nazis. Hamill did not want von Braun’s identity or past to be discovered.

        American officials had long, discreet, highly guarded discussions among themselves about bringing in the Nazis. Their presence remained a secret from the U.S. public for over a year. As the war ended in Europe the Allied Supreme Commander, Dwight Eisenhower, very explicitly ordered that German POWs not be given special privileges: “Detained German officials, civilian and military, regardless of rank will be cared for on a scale normally accorded prisoners of war . . . there must be nothing in the appointments which suggest in any way that these Germans are being treated as guests or accorded any honors or special privileges.”57 So American officials recognized some political danger in bringing select Germans to the United States well before they had undergone any of the full, formal “denazification” process. Not until December 1946 did the American public learn of their presence, and at that time Americans had mixed reactions. Some prominent citizens sent telegrams of “profound concern” to Truman, including Albert Einstein; the Federation of American Scientists also objected strongly.58 Democratic congressman John D. Dingell of Detroit “said the army was nuts for bringing in Nazis.” On the other hand, according to one von Braun biographer, the Rotarians in El Paso, Texas, invited him to give a talk, and he received a standing ovation.59

        The sources and facts differ considerably about many aspects of the Nazi scientists’ work in the United States, especially about what they worked on: the most publicized and celebrated being their role in helping to develop America’s rockets, missiles, and later, satellites. At first some worked at Fort Bliss and the WSPG as consultants and then as technicians and teachers in assembling and launching the reconstructed V-2 rockets.60 By mid-1947 the German team there numbered about 200; they shared work at White Sands and at Fort Bliss with some 125 employees of the GE company and with some U.S. soldiers who had engineering and scientific degrees.61 Von Braun worked under the civilian title of “Project Director of Operation Paperclip.” One White Sands source claims that in May 1946 the Nazi scientists launched the first V-2 from the White Sands range; it misfired. The next month, however, saw the first successful launch from White Sands. The Germans remained at White Sands until 1949 and 1950, after which most moved to Alabama to work in the Redstone Arsenal.62 Some rose to exalted positions in the following years. Von Braun, for instance, became head of a satellite division at NASA, and four or five other early Nazi/German arrivals also moved to important positions at NASA.

        In one action not explored in the histories of the ex-Nazi scientists brought to America, Hamill’s first act when they arrived was to conduct a few of them to the Aberdeen Proving Ground in Maryland. This received little notice when the Germans’ presence in the United States became public knowledge a year later and in the histories about the ex-Nazis in America, but it is worth a passing consideration. The Aberdeen Proving Ground was one of the nation’s oldest and most important ordnance testing facilities. As a destination for a handful of Nazis it seems to have elicited few questions. But questions remain: Who, specifically were the ones who went to Aberdeen instead of Fort Bliss with the other rocketeers especially if von Braun, the acknowledged expert in rockets and missiles, went to Fort Bliss? Was their actual destination the Edgewood Plant, adjacent to Aberdeen, which had become in World War II the nation’s oldest and largest chemical and biological weapons facility? (In 1971 the Edgewood Arsenal and the Aberdeen Proving Ground were consolidated into what became the Edgewood Area of Aberdeen Proving Ground.)

        Throughout the war, interest among different groups of American military and civilian officials grew ever greater in the Nazi chemical and biological warfare programs (and in the Japanese programs as well). Agents working under Operation Alsos from 1942 to 1945 investigated how far the Nazis had proceeded in creating an atomic bomb and in their pursuit of new biological and chemical weapons.63 In the aftermath of the war in Europe, the Allies found a stockpile of German chemical weapons, some 296,100 tons, which they divvied up and shipped home to England, Russia, and the United States, ostensibly to be destroyed. Many of those weapons sent to the United States would have ended up at the Edgewood Plant, since it had already been formally designated as a Chemical Warfare Service (CWS) arsenal designated to receive captured German chemical weapons. At Edgewood and other American proving grounds, officials eventually buried the confiscated Nazi biological and chemical weapons in pits dug in isolated areas and also threw thousands of pounds into the sea. That disposal took decades, however, and it is quite likely that before all were destroyed, some were dispersed for further study among the burgeoning postwar American biological, chemical, and radiological research facilities.64 As soon as the Allies discovered an unexpected cache of newly invented German organophosphate nerve agents, for example, the Americans’ Chemical Warfare Service shipped samples to facilities in the United States to be studied.65 Some of the “Paperclip” Nazis who came to America had expertise in biological and chemical weapons. Were they the men who went to the Aberdeen Proving Grounds?66

      
      
        The White Sands National Monument

        As the army and army air force expanded operations in New Mexico, they encountered problems with the National Park Service (NPS) over the White Sands National Monument (WSNM). The anger generated on all sides resonated for decades and may have added to the military’s resistance to discussions of any kind of historical protection of the Trinity site.

        The White Sands National Monument is now formally a National Park. Its designation as a National Monument attested to changing American attitudes toward seemingly barren spaces; it symbolized a growing respect for deserts. Preserving a spectacular area of natural beauty and the largest gypsum dune field in the world, the monument had begun to attract growing numbers of tourists when the threat of war brought a growing and chafing military presence to the Tularosa Basin. In his history of the monument, historian Michael Welsh notes that in three years the War Department transformed southern New Mexico and “altered the course of the Monument’s history.”67 It became wedged between two large and growing military bases: to the east the Alamogordo Air Base (later, Holloman) and to the west the White Sands Proving Ground. Beginning in the spring of 1945 and expanding through the postwar years, the military’s ORDCIT project claimed even more land in the state and imposed new military demands on the monument.

        Initially hoping to find ways to work with the military, WSNM officials became frustrated and at times intensely angry over military actions and the disregard for their site. Johnwell Faris, the longtime superintendent of the monument, hoped that White Sands could coexist with the military even though he recognized that the dunes were “in the very heart of the new [bombing] area.”68 The army quickly disabused those with such optimistic hopes. In the spring of 1942, with the expansion of the Alamogordo Air Base, the army needed new and greater supplies of the area’s scarcest resource—water. Construction of the base’s runways required large quantities of water for mixing with the concrete. The National Park Service authorized access to the monument’s main source of water, the Garton Well, which at first seemed plentiful. Judging the army’s petition for the water to be a “critical defense project,” the NPS authorized the monument director to grant a permit for up to 75,000 gallons of water per day. As Welsh notes, that very quickly rose to 175,000 gallons daily.69 Monument officials then had to supplement their own water needs elsewhere and turned for help to the Alamogordo Air Base. In July 1945, as preparations for the Trinity test intensified, Faris learned that even that access had been lost because of the needs of the Trinity project.70

        Dwindling water supplies were far from the only problem. Army vehicles crossed WSNM boundaries and drove on the delicate gypsum dunes, causing considerable, long-lasting damage. The army erected towers for running electrical wires across WSNM land without prior permission from the Park Service or anyone at the monument. The bombing practice runs also caused problems, as pilots occasionally miscalculated and bombs actually fell on the monument. The environmental damage continued after the war. In June 1959 a Nike rocket capable of carrying a nuclear warhead over one thousand miles crashed in the dunes. The Nike contained classified material that had to be destroyed immediately, so it was blown up with five hundred pounds of TNT that left a gaping crater full of black water and a wider area three hundred yards across, black as coal, in the white gypsum dunes.71

        By the spring and summer of 1945 WSNM Park Service personnel had begun to frequently experience the scale of changes in the area. In May, the Army Corps of Engineers warned Faris that test firings might require the actual evacuation of monument personnel for indefinite periods.72 Local park officials wrote to the head office, expressing fears about the army’s plans. E. T. Scoyen, associate director for the NPS’s Region 3 (which included New Mexico), wrote to Arthur E. Demaray (then probably the acting director of the NPS) citing testimony from a hearing in Albuquerque of the U.S. Senate Committee on Public Lands: “One is let [led] to conclude that the activity must be of great importance in the conduct of the war . . . as there could be no other adequate justification for breaking up ranch homes which have been going concerns for well over 50 years with severe financial losses in many instances.”73

        For a while during the war some WSNM officials hoped that the military’s actions might ultimately prove to be a benefit. When the Army Corps of Engineers filed condemnation papers on land around the monument in the spring of 1945, the NPS’s acting director of Region 3, James Lassiter, hoped that after the war those formerly private lands would be transferred to WSNM.74 Those proved to be pipe dreams, and as missile testing proceeded in the years after the war, the military wanted ever-larger parcels of the Tularosa range. The army expanded its acreage there even before the end of the war. Faris learned that “the vast stretch of the Tularosa basin (from Socorro to Carrizozo, then south to the Texas state line) had become part of the ‘Ordcit’ project,” which began to supersede environmental protections the NPS had negotiated for the monument. Colonel Pitcher of the WSPG came to talk to Faris, explaining that it would “damage military calculations if missiles could not travel north to south in the basin,” so Faris ended 1945 by negotiating a second memorandum of understanding allowing the army “intermittent use of the lands included in the White Sands National Monument within the exterior boundaries of the Ordcit Project.”75

        After the war, the military’s expanded presence in the Tularosa Basin continued to affect the national monument next door. In 1948, when the army tried to obtain a permanent permit for its use of WSNM (again seeking to expand the ORDCIT project), park officials, Bureau of Land Management officials, and local ranchers raised such objections at a public meeting in Las Cruces that the army softened its immediate demands. The outcry did not, however, actually change the military’s long-term plans about use of the Tularosa Basin. Hillory A. Tolson, acting director of the NPS from 1945 through at least August 1950, wrote that a “permanent permit” for army use of the monument was out of the question “since it would amount to virtual disestablishment of the monument.” John K. Davis, acting Region 3 director, also protested the military’s damage to the fragile ecology with its “close gridiron pattern traversed with many jeeps.”76 Welsh notes that the Park Service people either were very naive or had few options in the face of national security claims in the years after World War II and before the Korean War.

        In November 1949 Faris warned the NPS to see the handwriting on the wall. He had learned of plans for over 500 new homes within 35 miles of WSNM; a year and a half later, he reported that the army now proposed the construction of some 2,500 new housing units within a 125-mile radius of White Sands. He also alerted the NPS to recent visits from the army to survey the monument’s boundaries and to research the legal titles of the private holdings of ranchers.77 The Kennedy-era space program as well as weapons testing brought new threats to the White Sands National Monument. In 1963 the military—flush, powerful, and popular—floated ideas about transferring the manned space flight center at Cape Canaveral, Florida, to the Tularosa Basin.78 New Mexico officials, including the governor, supported that transfer even though it would have essentially meant the end of the White Sands National Monument.

        Other forces, however, also began to play into decisions about WSNM. The coalescing environmental movement gave more clout to park officials and more voice to citizens anxious to protect areas of natural beauty. The secretary of the interior, Stewart Udall, in the late 1960s took the radical stance that the military should be forced to leave the dunes altogether. Military officials at the WSMR also had to deal with shifting environmental politics. For the first time ever they had to answer to Park Service officials about violations of new environmental impact laws and, increasingly, they had to fill out forms and write reports about the environmental impact of their programs on the adjacent monument. WSMR officials responded at times unhappily and unwillingly to the new demands. At a meeting in October 1974, Tom Ela (otherwise unidentified but officially connected with the new environmental impact rules) asked at a meeting with missile range personnel whether anyone at the base had given consideration to moving the missile range activities to another location, for example, to Nevada. Whether he made the query in jest or anger is unclear from the written report, which also neglected to report their reactions.79

        It seems likely that the conflicts about the White Sands National Monument between the National Park Service and the army (especially its component, the army air force) became a reason for the military’s reluctance to pursue the creation of a formal historic site at Trinity. Army annoyance at having to share the border of a national monument may well have helped convince commanders that they did not under any circumstances want a repetition of those complications with another national site.

      
      
        The Atomic Energy Commission and the Trinity Site

        In January 1947, after much contentious, even acrimonious debate within Congress and the country at large, the U.S. military was required to relinquish control over the nation’s nuclear energy production facilities and its nuclear stockpile and transfer everything to the civilian Atomic Energy Commission, created by Congress and signed into law by Truman in August 1946. Executive Order 9816 required that on January 1, 1947, “title to plants, facilities, land, etc. then in possession or custody of the Manhattan Engineer District would be transferred to the [Atomic Energy] Commission.”80

        Atomic Energy Commission (AEC) commissioners informed General Groves in early December that as of January 1, 1947, they would take over the atomic project, and all property and functions were to be transferred to the AEC by that date. The AEC would then “retransfer such property and functions deemed more appropriate for armed services control.”81 Groves and Kenneth D. Nichols objected, arguing that certain properties, including all ordnance works, the Sandia Base at Albuquerque, and “all weapons storage sites,” should not be transferred even temporarily; furthermore, “the raw materials function should remain under Army control . . . and intelligence operations and records should be transferred directly to the new Central Intelligence Group.”82 The commission disagreed, and even though Nichols met with AEC officials several times in December, the AEC commissioners would not relinquish their new power of total civilian custody of atomic weapons. Thus, the AEC assumed oversight and control of researching, manufacturing, and testing nuclear weapons in a complex scattered over thirteen states, with two thousand military employees, four thousand government employees, and thirty-eight thousand civilian employees or contractors.83 In addition to Los Alamos, Hanford, Oak Ridge, and the scores of lesser-known and smaller materials-procuring, producing, and processing sites, the AEC gained authority over the acreage at the Trinity site.

        The civilians appointed by President Truman to manage the AEC found fierce resistance not only from Groves and other Manhattan Project military officials but also from within the War Department (soon to be the Department of Defense). Eventually the AEC mitigated some of the animosities by adding a Military Liaison Committee, but conflicts continued especially in the early postwar years as many interested parties wrangled over access to and control of nuclear weapons and the nuclear weapons complex. In their desire for a complete break with the Manhattan Project personnel, the AEC rebuffed Groves’s suggested names for the first members of the AEC’s Military Liaison Committee. Groves also tried to designate Kenneth Nichols as a liaison between him and the AEC, but that, too, fell through. In one of the ironies that sometimes happens in such antagonisms, the AEC was housed in the New War Department Building in Washington DC with offices adjacent to Groves’s headquarters.84

        As the AEC prepared to take control of all atomic bomb sites and materials from the army in the official transfer of power in January 1947, the army worked to secure an exception for the Trinity test site area. Army officials did not base their efforts on the site’s historical importance but rather on army and air force officials’ fear that their expanding joint program to test missiles would be hampered if they lost control over the strip of land that had been used for the atomic bomb test. In late March 1948 the assistant secretary of the army wrote to the head of the AEC that retention of the Trinity site area by the AEC “would seriously limit the ability of the Military Establishment to execute its responsibilities for research and development in the field of guided missiles and would reduce the overland test range for guided missile testing by one-third of the area required.”85 Furthermore, since that area of the range had become a testing area shared by “all elements of the national Military Establishment,” there were plans to add thirty-three miles of additional land to the north.86

        In mid-April the head of the AEC, David Lilienthal, replied. “The Commission now foresees no major obstacles which will prevent use of the bombing range by the National Military Establishment.” He agreed with the army’s suggestion that there be cooperative arrangements over the safety and security of “portions of the area in which the Commission has a continuing interest.” The next month (on June 24, 1948) the AEC approved the return of “operational control” of the Trinity test site area of the Alamogordo Bombing Range Test Area to the Department of the Army “subject to the condition that the Department of the Army must accept responsibility for continuing security and health safety requirements over the crater and satellite initiator test areas.”87 The AEC agreed to relinquish control over the Trinity area because it “had served its useful technical purpose.” They now had “new and adequate test sites for both full scale weapon and component testing” at the Nevada Test Site as well as in the proving grounds in the Pacific. Furthermore, the AEC believed that the security and health safety requirements at Trinity could be entirely fulfilled by “proper fencing and posting of test areas and conducting periodic technical and security surveillance inspections.”88

        The AEC expected the army to maintain the fence, to conduct periodic inspections “to guard against the security and health hazards involved in unauthorized entry,” and “to control any use and disposition of the crater and satellite test areas consistently with security and health safety requirements.” The AEC stipulated that they would conduct occasional inspections to assure adequate oversight by the military. Everyone involved apparently expected details to be worked out by representatives of the AEC and the military, but there is little documentation of when or how often those meetings took place, who was involved, and what specifics anyone agreed upon. In fact, there was initial confusion about which branch of the military actually held jurisdiction over the Trinity area after the AEC relinquished control. Three days after the AEC’s decision to return the area to the army, the assistant secretary of the army responded that “the crater area” actually fell within the geographical limits of the Holloman Bombing Range and was therefore under the jurisdiction of the Department of the Air Force.89 The army then notified the AEC that it accepted all stipulations but warned that control “of the Range” would soon be transferred to the air force.

        The confusion is understandable: in July 1948 the Alamogordo Bombing Range became the Holloman Bombing Range overseen by the air force. Part of the area had become the joint White Sands Proving Ground, which as noted above, became a “common range for the testing of guided missiles” by the army, the air force, and the navy. The army’s sole interest at the time appears to have been continuance of the “joint use arrangement that now exists between the two Departments.” In other words, as of July 1948, the army only wanted to be able to maintain the agreement with the air force. The air force agreed to accept the transfer of the Trinity area to its jurisdiction and agreed to accept responsibility for “guaranteeing the security of the crater area.”90 Under the agreement, therefore, the AEC would continue to have some involvement at the Trinity site proper until they could rest more easily about public safety (and the fear of potential lawsuits) from the residual radiation. On August 10, 1948, the commanding officer of the Holloman Bombing Range and the chief engineer of the AEC’s Office of Santa Fe Directed Operations signed a memorandum of understanding, which established agreements about shared obligations without completely transferring control over the Trinity site to either agency. The AEC would remove all personal property from the tract and make some restorations; it would also erect fences and post signs warning trespassers to stay off the property. The air force would maintain the fencing and would conduct periodic inspections “to guard against the security and health hazards in unauthorized entry upon said tract.”91 The next day Carroll L. Tyler, manager of the AEC office in Santa Fe, publicly announced that the National Military Establishment would now reclaim 275,000 acres of the northeast corner of the Holloman Bombing Range (formerly the Alamogordo Bombing Range), including the site of the world’s first atomic bomb explosion. It had been under the jurisdiction of the AEC since December 31, 1946, but now the “air forces” would have jurisdiction over the tract. The air force would maintain the site and conduct “periodic inspections.” The air force would also allow the AEC “to use certain portions of the site for further research, if desired,” specifically “the crater resulting from the Trinity blast . . . as well as certain satellite test sites.”92

      
      
        Deserts as Sacrifice Zones

        Environmental historians, among others, have long pointed out the ways in which the world’s deserts and the Native peoples inhabiting them came to be regarded as “sacrifice zones” whose destruction seemed to have little consequence, but indeed was often justified as contributing to the perceived greater national good. This has been especially true for much of modern U.S. history: deserts have been devalued as worthless, unsuited for modern development, and unpeopled (or, rather, inhabited by groups given little societal worth and lacking power and respect from national authorities).

        Increasingly in the twentieth century, however, those same deserts came to hold increasing attraction as sites for military training and weapons testing. The Trinity test established the precedent of the desert as a nuclear testing area and soon, during the Cold War, other deserts of the American West became established areas for nuclear weapons tests, biological and chemical warfare tests, and militarized missile tests.93 Historian Patricia Limerick noted astutely decades ago the many reasons the American West appealed to the military: secrecy could be easily maintained, the wide-open spaces allowed large-scale testing of planes, tanks, guns, and bombs, and because the underdeveloped deserts “were already by popular consensus vacant and useless, bombing could hardly hurt them.”94

        Even when late nineteenth-century railroad travel and then the transformations in travel by mid-twentieth-century air-conditioned cars made deserts more appealing to tourists, earlier views often prevailed. Historian Andrew Kirk demonstrates the ways that official early photographs of the Nevada Test Site’s nuclear tests deliberately emphasized the Mojave Desert’s barrenness and desolation (as well as erased the long history of the Western Shoshones in the area).95 The world’s oceans also bore the brunt of nuclear tests, turning areas of the seas and their islands into some of the most polluted places on earth. Immediately after the Trinity test, some of the largest American atomic bomb tests took place in the Pacific Ocean, but the logistics of getting ships, materials, and people such distances, as well as concerns about maintaining secrecy, soon made continental sites more appealing.96

        Some voices praise the ways that military control has preserved large swaths of the desert by making vast areas off limits to the general public, to tourists and developers alike. Drivers on Highway 70 in New Mexico observe mile after mile of the seemingly timeless, pristine beauty of the White Sands Missile Range desert. One sees no billboards, no roadside stalls offering souvenirs and miscellaneous goods, no gas stations and truck stops, no motels, no abandoned shacks, no tracks from off-road vehicles marring the sand hills. Any areas pockmarked by bomb tests are far enough removed to be invisible. Military officials thus defend the desert lands they control in the United States, arguing that they are engaged in environmental preservation. In some respects it is hard to differ. The petroglyphs within the China Lake Military Preserve in California, for instance, are indeed undamaged by human vandals, unlike those in many western areas open to the public.97

        That argument, however, overlooks the often invisible damage done to animals, plants, and humans from the atomic tests (as well as biological and chemical tests). Richard Rhodes’s history of the atomic bomb devotes some twenty-four pages of powerful and moving accounts of the horror of the human pain and deaths caused by the bombs in Hiroshima and Nagasaki. His chapter about the Trinity test concludes with a simple observation: “A bomb exploded in a desert damages not much besides sand and cactus and the purity of the air.” Searchers looking for lethal effects at the Trinity site found only some “partially eviscerated rabbits” and wildlife killed by the blast.98

        No one could argue for an equivalence between the bomb test in the New Mexico desert and the leveling of two cities, the firestorms, the tens of thousands of human lives instantly obliterated, and the lingering horrors of radiation sickness, sometimes for lifetimes. Yet, in recent years we have seen significantly growing attention to the human costs of the Trinity bomb, costs paid by the surrounding ranchers, farmers, townspeople, and Native Americans in New Mexico and other areas of the West for their initial exposures to immediate fallout and the longer exposures to residual radioactivity. The seemingly unspoiled landscape has different meanings with such sacrifices in mind.
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        The Trinity Radiation and Its Afterlives

      
      Aged eleven, Henry Herrera was helping his father fill the radiator of their truck outside their ranch near Tularosa, New Mexico, when he saw the Trinity test. At about 5:30 a.m. on that July 16 morning, as he remembered the experience over fifty years later, he “heard a very large blast and saw a very big flash of light. I got so scared I thought The World Is Coming to an End. Then I saw what looked like a large big black gray ball of smoke going higher and higher in a north easterly direction.” He watched the “cloud of dirt, smoke, and debri[s]” for hours as it traveled northeast toward the small towns of “Capitan, Ruidoso, Hondo, Roswell.” After a few hours the cloud began to come back toward Tularosa. He ran inside the house, calling to his mother, “Aqui viene la bola patras” (The ball is coming back toward Tularosa). His mother, disbelieving, went outside. She had washed clothes that morning and had hung them outside to dry. “Because of the dirt, dust, debris, black ash that fell on her clothes she became very angry, because she had to take all her clothes down and wash [them] again.” Henry recalled: “The filth . . . was on our roofs, our gardens, milk cows, rabbits, pigs, turkeys, and chickens.” The Herrera family, like most others in that part of arid New Mexico, relied on rain water collected from the roof into a cistern, so the debris from the roof was collected in their cistern water after the first rainfall.1 A congressional hearing in 2019 noted that Henry Herrera and two sisters survived cancers, but a brother, a niece, and a nephew died of the disease.2

      In recent years, more details have emerged about people affected at the time by the radiation from the Trinity test. A group of twelve young girls from a dance class and their teacher, enjoying a camping trip near Ruidoso, woke up about 5 a.m. the morning of the test. Barbara Kent reported to the Santa Fe New Mexican in 2015 that “all of us in the upper bunks fell to the floor when the bomb went off. Nobody could understand what was going on.” Later that day the girls were startled to see what seemed like snow falling from the sky. Kent recalled thinking, “Oh, my gosh. It’s July and it’s snowing . . . yet it was real warm.” That “snow”—which no one of course realized at the time—consisted of fallout from the atomic bomb test. Kent said that other campers nearby came to watch as the snow covered the grass and the gently flowing river: “We put it on our hands and were rubbing it on our face. We were all having such a good time in that river, trying to catch what we thought was snow. There was a lot, let me tell you.”3 Of the twelve girls who played in the “snow” that morning only two lived to be forty. The dance teacher’s daughter died of cancer, the teacher died, Barbara Kent survived skin cancer and several other types of cancer, and her mother, who had been staying in a lodge near the camp, died of a brain cancer.

      A 2019 study published in the Bulletin of the Atomic Scientists observed that “the first victims of the first atomic explosion might have been American children.” Kathleen M. Tucker and Robert Alvarez drew on vital statistics collected by the state of New Mexico and the U.S. government in the 1940s and found “a sharp rise in infant deaths following the Trinity explosion.” From 1940 to 1960 infant mortality in New Mexico declined steadily and deeply, with the exception of 1945 “when it shot up.” Infant mortality rates in the state between 1943 and 1948 peaked in the late summer after the Trinity test “with a significant peak in September.”4 Tucker and Alvarez could find no other explanations for the spike in infant deaths; there was no unusual heat, heavy rains, or natural disasters such as floods. What they found was that, as we have already seen, the fallout “snowed down” for several days after the test, affecting the milk from dairy cows and the rainwater collected from roofs into cisterns.

      This chapter focuses on the complex issue of the radioactive fallout from the Trinity test: the decades of studies attempting to measure the radiation and understand the consequences, the diverse responses of authorities and citizens in the decades of growing publicity about the consequences of exposure to radioactive materials, and the impacts on the test’s “downwinders.”

      
        Monitoring and Measuring Radiation from the Trinity Test

        The Manhattan Project scientists had several reasons for focusing on the radioactivity that would be released by the blast; early on they wanted to understand, to measure, and to trace the gamma, beta, and alpha radiations and the neutrons produced from the explosion. Early test planning included obtaining (and even building) radiation-measuring equipment to be placed around the site and around the state. As we have seen, early plans included groups of human monitors to oversee the equipment at the test site and in the surrounding countryside. Histories of the test include detailed analyses of who those monitors were, what equipment they carried and read, how it worked (or malfunctioned), and what the results were (although some of the scientific data remained highly classified for years). As we have seen, equipment and trained monitors were set up around ground zero for this purpose, tracking and measuring radiation for hours and days after the test. Heavily shielded army tanks with portable ionization chambers went about the test site measuring radioactivity and radioing data back to the control shelter.5 Test officials set up equipment and monitors around the state to record important data about the different types of radiation from the explosion. Manhattan Project scientists and government officials wanted those measures and records as scientific knowledge for future atomic bombs. Some of the immediate post-test radiation study may also have been spurred by the growing radiological warfare interests of various U.S. military and civilian officials.

        Accounts written after the war try to make it appear that officials from the beginning had deep concern about possible danger from the Trinity test’s radiation and that preparations were thorough and careful in order to protect workers and the local population. Few actual records bear out such accounts. Planning for the test certainly included thinking about the possibility of fallout dangers to the men involved in the test, and secondly to nearby communities, but that attention came late in the planning stages and remained quite minimal. Groves, for example, grew angry a few months before the test when some on his medical staff suggested the need for emergency evacuation crews. Always obsessed with preserving the project’s secrecy, Groves feared arousing suspicions among townspeople if suddenly scores of men appeared ready to help them leave in an emergency. Accounts from the time present him as far more fearful of giving away the secret of the bomb than worrying about the public’s safety. “What are you, some kind of Hearst propagandist?” he barked after physician James Nolan warned him about the possible radiation danger to New Mexican residents.6 Groves in fact provides a good example of the “retrospective falsification” around the radioactive fallout from the Trinity test. His autobiography presents untrue pictures of his actions and his fears about the test’s fallout in New Mexico.7 Groves was far from alone in such misrepresentations.8

        Certainly, several of the scientists thinking about the atomic bomb and some working to create it understood early on (if dimly) that radiation hazards might spread following the detonation. Physicists Otto Frisch and Rudolf Peierls, who fled Nazi Germany for Britain and later worked as part of the “British Mission” for the Manhattan Project, warned as early as March 1940 about the dangers of radioactive fallout after a nuclear explosion.9 In an October 1944 memo chemist George B. Kistiakowsky, who, as noted in earlier chapters, oversaw implosion work in the Ordnance Division at Los Alamos, warned Oppenheimer that the bomb would produce radioactive residue that would fall to the ground. However, Kistiakowsky expected incorrectly that the major radiation would come from the immediate blast, so his memo may have actually helped to minimize concern about possible later radiation dangers. Attuned to the growing military interest in the possibilities of radiological warfare, Kistiakowsky did note that the military would be very interested in “where and how such products are precipitated, what intensity of radiation they create on the ground.”10

        In the early spring of 1945 another scientist gave a slightly more public warning about the possible dangers of radioactive fallout from the test. John Magee was working for B. F. Goodrich Company in Akron, Ohio, when he was persuaded in 1943 to go to Los Alamos along with his colleague Joseph Hirschfelder to work with Hans Bethe on the possible effects from the blast. In an interview many years later Magee stated that very few Los Alamos scientists had seemed concerned about any radioactive residue from the bomb. In Magee’s memory, Hirschfelder came dashing into their office one day in the early spring of 1945 saying, “What about the radioactivity?” Hirschfelder answered, “Lots of radioactive materials will be produced by the explosion. What’ll happen to it? It’ll sweep up dirt from the ground. . . . It will eventually be brought down to the ground.” To Magee this suddenly seemed “elementary,” so they “told people about it, to prepare for it.” Magee, however, remembered, “I don’t think anyone took this seriously. It was not that they were frivolous. Nobody thought there would be any problem there.”11 Magee and Hirschfelder did worry, however: “So we did studies about the composition of sand and calculation about the fallout—the medical implications.”12 They sent a memo to test director Kenneth Bainbridge on June 16 expressing concern about “the possibility of a dangerous amount of active material sedimenting down onto nearby towns.”13 The timing of their memo suggests that they were influenced by Anderson’s May test discoveries about the high radioactivity in smaller “dust” particles, and those findings may have helped overcome the reluctance of Groves and others, spurring some of the preparations for emergency evacuations, minimal as they were.14 In a surprising and little-explained action, Hirschfelder and Magee sent a second memo on July 6 to Bainbridge that minimized their earlier fears about post-test radioactivity.15 In it they revised their earlier fears and now stated that they did not expect much of a problem from radiation. Sources do not clarify what they based this new assessment on and how Bainbridge reacted.

        Other evidence also attests to a general lack of concern about fallout dangers to test workers and to the New Mexican citizens during preparations for the Trinity test. In an important technical history of the atomic bomb, four historians of science and technology touch only cursorily on the scientists’ thinking about the possibility of danger from radioactive fallout, noting briefly the expectation that optimum winds “would draw the radioactive cloud away from nearby towns and break it up as rapidly as possible.”16 In nearly seven pages at the end of the chapter reviewing the results of the Trinity test, the sole paragraph addressing its radiation focuses on the radiation at ground zero.17 Scientists’ considerable immediate interest in the fission fragments remaining in the soil at ground zero came primarily for what those fragments revealed about the explosion rather than for the radioactivity itself.18

        As chapter 1 documents, radiation monitors positioned around New Mexico (with a few in other nearby states) recorded information from the blast, in some places taking measurements for days afterward. They conducted “dust-borne product surveys” with portable alpha and gamma ionization chambers and Geiger counters. They took readings at the explosion site, and some of the men who remained at Los Alamos in the next few weeks, months, and even years after the test participated in occasional surveys of the residual radiation even at remote sites up to two hundred miles away. Only a few sources document the panic and fright some of those monitors experienced. In 1947 Los Alamos released Joseph Hoffman’s official account of the radiation monitoring, including three appended reports amplifying the details about the radiation-measuring instruments, a radiation monitoring trip three weeks after the test to the “Hot Canyon,” and a third monitoring trip five months after the test to record radiation measurements around the state.19 Several other monitors’ reports from the same time, however, were left out of the official printed version Los Alamos released for public consumption. Those reports contained more alarming descriptions of monitors’ experiences with high radiation readings and their fear.20

        As I have argued throughout this book, later memories about the test’s radiation need special critical scrutiny. Louis Hempelmann, who headed the medical group at Los Alamos during the war, recalled in an interview in the 1960s his intense fear about the unexpectedly high levels of radioactivity in some areas after the test. Fallout readings as high as 20 rems per hour were “very frightening.”21 In that interview Hempelmann overlooked his earlier bravado about radiation as in his blithe 1947 note to a colleague: “I think that the plutonium from the thousand bombs scattered universally over the earth would do us all good (stimulates the spermatocytes—not for publication). . . . Plutonium, next to alcohol is probably one of the better things in life. We are using it for toothpowder out here.”22 Similarly, five days after the test, Stafford Warren wrote an eight-page memo for Groves with details about the unanticipated fallout “intensities,” tracking in pages of maps of where and when radiation fell to earth. The memo, meant only for Groves, does not seem to have been read by anyone else for decades after the war. Groves stored it in the “top secret” files of the Manhattan Project, where it remained with other highly classified materials in his possession for years and then in the National Archives for decades.23 Warren emphasized that populated areas around the Trinity site had not been endangered: “The highest intensities fortunately, were only found in deserted regions. . . . Intensities in the deserted canyon were high enough to cause serious physiological effects.”24 Warren observed that radioactive dust “could be measured at low intensities 200 miles north and northeast of the site on the 4th day [after the test]. There is still a tremendous quantity of radioactive dust floating in the air.”25 He also noted, “While no house area investigated received a dangerous amount, i.e., no more than an accumulated two weeks dosage of 60r, the dust outfall from the various portions of the cloud was potentially a very dangerous hazard over a band almost 30 miles wide extending almost 90 miles northeast of the site.”26

        Warren never referred to the memo in his later voluminous papers and writings, although his career centered for decades on the study of radiation effects. For forty years after the war, Warren’s professional responses to radiation dangers fluctuated from considerable early fear to an appearance of later nonchalance. His frightened concern about the Trinity fallout appears to have had no effect. Not only did Groves bury the memo, but he ordered Warren himself to go to Japan within a week of the test to measure radiation at Hiroshima and Nagasaki. In a boost to his career and in fascinating juxtaposition to his fright after the Trinity test, Warren reported that he found little to worry about on the ground in either nuclear-bombed city.27

        Fears about the test’s radioactive fallout were also tamped down by the press of events. Immediately after the test, the majority of scientists returned quickly to Los Alamos to evaluate results, their evaluations intensified by knowledge that the bomb assembly on the Pacific island of Tinian had begun and that it would be dropped on Japan as soon as possible. Thus, concern about ranchers and townspeople in the areas of New Mexico and elsewhere who might possibly have been affected by the fallout came to be minimized or entirely ignored.

      
      
        Radiation Research from the Trinity Test

        For decades, experts from diverse institutions in different fields in the sciences and medicine studied the radiation from the Trinity test and wrote it up in memos and reports.28 Different agencies measuring and evaluating the residual radiation in soil, plants, and animals produced several dozen—perhaps as many as forty—studies. Since most of the studies were classified, their circulation is impossible to document even within the scientific communities increasingly interested in fallout and its effects. The investigators came from different institutions: from Los Alamos, from the Crocker Radiation Lab on the campus of the University of California at Berkeley (later renamed the Lawrence Radiation Lab), and from the Atomic Energy Commission (AEC), especially those in its Division of Biology and Medicine (DBM), and many came from the laboratory at the newly funded postwar medical school at UCLA: the UCLA Atomic Energy Project (AEP).29 In the 1970s and 1980s scientists from the Office of Radiation Programs at the Environmental Protection Agency (EPA), and later from the Defense Nuclear Agency also produced reports about the radiation from the Trinity test.

        Fields of expertise of those conducting the studies varied. Traditional radiologists and those who during the war began to identify themselves as “health physicists” wrote some of the reports as they expanded their knowledge from traditional medicine to the impacts of atomic radiation.30 Quickly, however, specialists in new fields emerged in “radiochemistry,” “radioecology,” “radiobiology,” and by the 1960s “environmental radiation.” At UCLA at the newly founded Atomic Energy Project in the late 1940s and early 1950s, scores of personnel worked in new fields revolving around ionizing radiation: eighteen in radiobiology, eighteen in pharmacology and toxicology, fourteen in radioecology. In addition, eleven worked in “Special Problems,” particularly the section blandly titled “Alamogordo,” which was founded to study the Trinity radiation.31

        The first extensive report about the fallout from the Trinity test came in 1948, conducted by scientists from the UCLA AEP who studied a six-hundred-foot-diameter area around “the crater” (ground zero), the fenced area around the crater, and an unfenced area that they did not further detail.32 They also conducted a detailed radiological survey of 1,130 square miles around the test site to determine the “remaining activities in the path of the initial maximum fall-out.”33 They paid close attention to the soil because it constituted “the reservoir of the remaining contaminants including plutonium.” The report noted that rains and occasional “flash floods” created runoff with large amounts of red clay and sand that filled the arroyos “so fall-out from the fission products and plutonium change constantly.”34 The study looked at “the original deposition of fission products and [indecipherable] particles during the fall-out” but, importantly, it also looked at the “redistribution of activity due to wind and water erosion,” noting the significance of wind erosion in the desert. Wind carried some of the greatest radioactivity in any sample collected outside the “fence area” in 1948.

        Three years later, in 1951, another UCLA AEP report contained little to soothe those fearful of the continuing radioactivity from the bomb test.35 The abstract began by stating, “Plutonium has been found in soil and plants collected from various locations along the line of Fall-out for at least a distance of eighty-five miles from the Fenced Area.” The study scientists found the maximum readings on the Chupadera Mesa, twenty-eight miles from ground zero. They found alpha activity (that they assumed to be plutonium) in the bone, liver, muscle, and connective tissue of all rodents collected twenty-eight miles from the crater, but nothing in rodents collected in and around the fenced area. Even more worrisome, researchers found that the radioactivity increased with distance from ground zero, becoming especially high thirty-five to forty miles away. The surprisingly high levels of radioactivity in juniper bark they attributed to fallout from the original radioactive cloud.36 Although vegetation was exceedingly sparse in many areas, the researchers measured significant amounts of beta-gamma radioactivity in the thistle that accumulated as tumbleweeds against the fence around ground zero. Even on the calmest days, they found that “air-borne dust in the Crater Region contains significant amounts of alpha emitters, presumably plutonium.”37

        It is not at all clear how widely UCLA circulated any of the Trinity studies, but if the AEC read the 1951 report it is no wonder they grew alarmed. The report warned in its conclusion that outside the fenced area around ground zero “there are many potential long-term insidious hazards from the present low level contamination which is the focal point of these studies. Evidence is beginning to accumulate from these annual Biological Surveys that such hazards exist.”38 They found some annual increase in “fission product uptake by grass.” Referring to the fenced area: “It is abundantly clear that the entire area is in a state of flux with respect to distribution and biological availability of radioactive fission products and unfissioned material. Evidence is accumulating . . . that many years may pass before a biological equilibrium with respect to residual contamination is reached.”39

        A 1951 UCLA study (UCLA-140) resurveyed three areas studied in 1948, and the three (unidentified) authors found continuing—even increasing—radioactivity (which they minimized). Their language reads in places as convoluted and confusing: “It was demonstrated that vegetation is the most important influence in decreasing the removal of wind-borne material.” In other words, vegetation appeared to aid in the persistence of radioactivity. Investigators found that radioactivity from dried plant material in soil samples had increased, but they expressed the findings in technical language: the ratio of soil to plant beta-gamma radioactivity of residual fission products in Area 21. In 1949 the activity of a gram of dried plant material was 3.85 percent of the radioactivity in a gram of soil, but in 1950 it was 5.59 percent.40

        A 1957 UCLA report gave even less reassurance as the investigators resurveyed areas studied earlier and corrected earlier findings.41 They found that the area originally contaminated by fallout from the Trinity detonation “was greater than the 1,100 square miles estimated in the 1948 survey.” They also found that “the relatively slight change in plutonium level from 1948 to 1956 in these locations indicates that no appreciable decrease in plutonium content of the soils is occurring due to erosional factors.”42

        In his one-thousand-page history of post–World War II research into internally absorbed or ingested radiation, radiologist J. Newell Stannard managed to obtain a few of the UCLA studies but, to his annoyance, far from all of them. He noted that the UCLA scientists found that radioactivity outside the crater sometimes increased with distance up to eighty-five miles, although the maximum radiation was found at about twenty-eight miles from ground zero. This was true of the surface soil and in animals and plants: “Even after many years and scores of rainstorms, activity deposited on the leaves of some plants was almost impossible to remove.”43 The data also suggested some sort of accumulation process because “concentrations in animal tissues that were very low in the first two years began to be detectable in 1949 and 1950. . . . Activity in plants rose similarly, but somewhat earlier.”44

        While some reports drew alarming conclusions about the persistence of different types of radiation from the Trinity test, others downplayed any danger. The AEC, while authorizing some studies of the Trinity radiation, became much more defensive about the nation’s nuclear weapons testing and the dangers of fallout. Such shifts stemmed from new and more politically conservative (and pro-nuclear weapons) leadership within the AEC, broad changes in the nation’s political responses to nuclear weapons as the Cold War deepened, and dawning public awareness of, and fears about, nuclear fallout. At Los Alamos over the years different groups conducted studies of the Trinity test radiation and came to differing conclusions. Two and a half months after the test, Los Alamos radiologists traced “a swath of fairly high radioactivity on the ground covering an area of about 100 miles long by 30 miles wide.”45 On the other hand, Joseph Hoffman’s official report about the Trinity radiation stated in 1947 that no alpha radiation had been detected from the Trinity test, adding, “While it is possible that a localized ‘hot spot’ might have occurred, none was found, and the actual contamination indicated a uniform distribution at a concentration which is considered not to constitute a health hazard.”46 Even some of the UCLA AEP reports took care not to sound alarms: “Due to the low levels of activities found in the animals from the Alamogordo Area and the absence of controlled laboratory data for such activity levels, no conclusions can be reached at this time concerning the presence or absence of biological hazards in the contaminated areas.”47

        At Los Alamos, too, many disagreed about the dangers. In 1950 the general manager at Los Alamos told the secretary of the air force that at Trinity’s “ground zero” and for six hundred feet there was “enough radioactivity to present a strong presumption of a hazard.”48 In June 1952, the director of security and a lawyer for Los Alamos wrote a memo expressing concern about public safety and legal liability if the site were to become a National Historic Site.49 A little-circulated 1972 Los Alamos study found contamination of the soil at the Trinity site and claimed that the “increasing migration of Pu [Plutonium] into the soils” constituted a major change.50

        The UCLA AEP reports about Trinity (and later about the Nevada Test Site) were among the first studies to describe the unpredictability of where radiation fell back to the ground after a bomb test. Radiation from atomic bombs surprised the early experts in not being dispersed in predictable patterns; it could not be traced in ever-smaller amounts in concentric circles from ground zero. Large amounts sometimes fell hundreds of miles from the detonation site, creating what came to be known as “hot spots.” Kermit Larson of the UCLA AEP said later, speaking of the 1948 Trinity study, that they found no “hazard from external total body exposure to ionizing (gamma) radiation” in the fenced area. What they discovered was an area in “flux with respect to distribution and biological availability of radioactive fission products and plutonium.” And they had no idea how many years would pass before some kind of biological equilibrium would occur.51

        Understanding of the eccentricities of radioactive fallout from nuclear tests came slowly and sporadically. Many experts, especially in the Atomic Energy Commission and within the U.S. military, spent much time and energy in the late 1940s and 1950s trying to understand fallout—its characteristics and its sometimes strange patterns in falling back to earth. Their work was hampered by the secrecy and the politics surrounding all aspects of nuclear tests. The many civilian and military officials who wanted the United States to have a prolific and vigorous nuclear weapons testing program did not relish public worry about the consequences of such tests.52 Thirty years after the Trinity test, federal government agencies continued to study its residual radiation. In 1973, for reasons unexplained in the extant document, the Environmental Protection Agency’s Office of Radiation Programs in Las Vegas measured plutonium in soil samples in some seventy-five areas around the Trinity test site. What they found they described as negligible.53 In 1982 the Defense Nuclear Agency issued an equally reassuring study that found no residual radiation in surrounding areas.54

        The dozens of reports about the Trinity radiation with their divergent conclusions about the types and amounts of radiations, its mapping, and its toxicity illustrate important issues about post–World War II nuclear energy studies. First, the differing reports underscore the novelty and complexity of trying to map and measure different kinds of radiation over decades in a remote high desert environment. Just as the Trinity test scientists faced challenges mounting complex experiments in a desert rather than a laboratory, the early Trinity reports came from experts not yet deeply trained in field investigations, which were quite new in the sciences in the postwar decades. Environmental radiation research personnel, equipment, methodologies, and terminologies, changed significantly over the years.55

        For decades investigators found the existing radiation-measuring machines, even the latest models, to be insensitive and generally inadequate. Kermit Larson, who cowrote many of the UCLA reports, recalled numerous problems with the equipment, but he especially singled out the instruments to measure alpha radiation. To get even minimally useful measurements, investigators had to crawl on their hands and knees close to the source. No one, said Larson, wanted to do that.56 It is important to note, however, that over the years as more sensitive equipment became available and began to be used more widely, investigators conducting field research in New Mexico drew new and often more alarming conclusions about the persistence of plutonium.

        The politics surrounding the bomb’s radiation also played a major role in the production and circulation of information, in the censorship of information, and even in the conclusions drawn in diverse reports. Studies of fallout and residual radiation carried political consequences; civilians and military officials in the nuclear establishment feared that public alarm threatened funding. Conflicts over these issues became sharp and frequent in civilian and military groups, not least within the AEC. The stark disagreements among experts about whether the radiation at Trinity posed safety hazards also importantly foreshadowed decades of bitterly divisive conflicts about the medical dangers from nuclear fallout and about the dangers of exposure to low-level radiation.57 Secrecy and its requirements became ever more stringent. As historians have long argued, some of the secrecy surrounding nuclear fallout stemmed from officials’ fears of lawsuits. Studies of the Trinity radiation, like much about the nuclear tests at the Nevada Test Site and in the Pacific, remained undercover so as not to inflame public fears; officials also hoped to minimize any legal problems that might emerge based on downwinders’ health claims.58

        The reports and their divergent conclusions about the Trinity radiation did not receive open circulation or debate, and the degree to which any groups of officials may have discussed them behind closed doors, or whether they were ever actually discussed at all, remains unknown. Profoundly important issues about the effects of atomic fallout reached no public forum. Some of the reports, particularly those issued by Los Alamos personnel, remained classified and extremely hard to obtain for decades; many are still hard to find or are available only in highly censored form.

        The controlled circulation of the Trinity studies provides insights into the evolving culture of Cold War secrecy in the United States. A full-blown system for classifying nuclear material did not emerge instantly even though the Atomic Energy Act of 1946 declared that everything pertaining to nuclear matters was “born secret.”59 The Trinity radiation studies illustrate the different paths that limiting circulation of nuclear information could take in the early decades of the Cold War. Some of the Trinity radiation studies were stamped “secret” when first issued, a few were stamped “confidential,” and others were treated as “gray” literature—that is, reports, memos, and conference proceedings that were not subjected to classification procedures, whose printing came from government funds, but whose information was restricted simply by the reports not being made readily available. Sometimes such gray literature was not catalogued or was shelved in obscure places, its circulation deliberately circumscribed.60 The circulation of reports was also controlled by the often-used expedient of printing only a few limited copies and safeguarding distribution lists.

        The secrecy surrounding so many of the Trinity radiation studies is a particularly important part of the Trinity story because it was from that test that U.S. military and civilian officials first tried to understand and, quickly, to contain knowledge about the effects of nuclear radiation from atomic weapons. Trinity served as a pioneering site for such studies in the decade after the war before “fallout” was well understood and as the United States increasingly put its military hopes in nuclear weapons. Gradually, as the culture of deepening and more pervasive secrecy crystallized, new ways of communicating knowledge emerged. New ways emerged for experts with equivalent levels of security classification to talk and write to each other at classified conferences or by circulating classified reports through approved classified channels.61 But this took time to evolve. Very little knowledge about fallout from atomic bomb tests circulated outside of closely guarded networks in the United States until the mid- (and some would argue, the late) 1950s, and even then, knowledge about the Trinity radiation remained little known and little publicized.62 So, for many years after other aspects of atomic radiation entered into the public realm to be discussed, debated, and argued about, the issue of the Trinity test radiation remained quietly cloaked. Investigated in many studies, it nevertheless remained a secret issue arousing little public discussion.

        These politics surrounding the Trinity test radiation continue today. The issues continue to be contentious and unsettled as experts publish disparate findings. Radiation epidemiologist and health physicist John D. Boice Jr. argued in 2020 in the journal Health Physics that “no transgenerational effects occurred as a result of exposure to fallout from Trinity.” He also argued that there is no evidence “of increased cancer rates among scientific, military, and professional participants at the Trinity test . . . who received much higher doses than NM residents downwind from the Trinity site.”63 In 2016 and 2017 the National Cancer Institute (NCI) conducted a field investigation “to inform a study to estimate cancer risk from Trinity already underway.” In collaboration with NCI radiation dosimetrists, a multidisciplinary team began “to collect data and derive estimates of lifestyle factors that could be applied to the dose assessment methods for the Trinity test.” Dr. Steven Simon summarized the major findings from that and several other studies and presented conclusions that are in striking contrast to earlier Trinity radiation studies.64 One of the surprises: “The findings indicate that only in small geographic areas immediately downwind of the detonation site were the exposures substantially higher than naturally occurring background radiation.” The largest doses (which the researchers did not regard as having been dangerous) occurred in areas that are not mentioned in other records before or after the Trinity test: Torrance and Guadalupe Counties (somewhat north and east of the bomb site). Another study cited by Simon found reassuring results. Even in the areas where the most unfissioned plutonium fell, “the concentration of plutonium in the topmost layer of soil (that is, the layer most available to contaminate persons in the vicinity) was below the level at which action was required for it to be reduced for health protection.” Additionally, the study found that over successive years, the concentration of plutonium originally at the surface of the ground had been reduced “because of natural processes that continually move the contamination downward to deeper levels of the soil below the surface.” These findings contrast significantly with what the UCLA AEP studies found in earlier decades. The current study concluded that the plutonium levels did not require remediation by the EPA. Earlier in this chapter I noted that politics led to censorship or silencing of some of the earlier reports about the Trinity radiation. Is it possible that similar censoring, self or otherwise, took place with the NCI radiation studies during the Trump Administration?

      
      
        Native Americans and the Trinity Test

        Native Americans rarely appear in the histories of the atomic bomb, although many worked at Los Alamos. As I note earlier, some men from the nearby pueblos worked as laborers—and, as time passed, as workers—in the Los Alamos labs; Native American women worked as housekeepers, maids, and nannies at Los Alamos. In general, though, the actions and even the presence of the many Native Americans whose pueblos and villages surrounded Los Alamos are among the most glaring lacunae in the histories of the atomic bomb. In spite of this omission, as I have written earlier, the very choice of the Trinity test site involved Native Americans. General Groves smarted over the warning from Secretary of the Interior Harold L. Ickes that no Native peoples were to be moved for the Trinity test, but he complied. Ickes was one of the few high-ranking political figures in American history to take strong stances toward protection of Native peoples. His wife may have been an important influence because she had lived in New Mexico and Arizona, respected its Native peoples, studied the Navajo language, and wrote a book, Mesa Land, focused on life and culture in the Southwest.65

        Given that Groves deferred to Ickes’s stipulations in choosing the site of the bomb test, did he and other Trinity test leaders have concerns about the test’s effects on the nearby pueblos or the Mescalero Apache Reservation? Specifically, did they worry about any possible radiation falling on the reservations and pueblos? Nothing that I have seen in the archival records focuses on this, but the possibility sheds light on some otherwise odd actions and one particularly strange concern of the test’s planners. Joseph Hoffman, already often cited as head of the offsite radiation monitors during and after the test, explained that as pre-test planners speculated about the likely path of the radioactive cloud right after the explosion, expectations centered on it going either northeast or southeast. He then notes: “It was deemed necessary to choose a weather condition which would not blow the cloud over the town of Carrizozo which lies slightly north of due east of zero.”66 Why did the test leaders “deem” it necessary to avoid any fallout over Carrizozo? Furthermore, why was their ideal wind condition the “North Blow,” which would take the radioactive cloud well north of Carrizozo? They ruled out conducting the test if weather would take the cloud south of Carrizozo or if the weather made the cloud’s direction “indeterminate.” Thus, the ideal date for the test was July 16, when, according to the meteorologists, the most likely wind direction blew to the north.

        What was this about? The town of Carrizozo had no larger population than other towns nearby.67 Was the focus on Carrizozo a way to avoid overt mention of the need to protect the Mescalero Apache Reservation, some sixty miles southeast of Carrizozo, from fallout?

        In the detailed accountings of where radiation monitors (humans with equipment and in some cases only equipment) were placed and what their machines recorded in terms of fallout in the hours after the test, none appear to have been placed in, or even near, the Mescalero Apache Reservation. Hoffman’s report includes handwritten (unfortunately, often illegible) lists of where offsite monitors took readings, but none seem to have been near the reservation. No monitoring went on at Ruidoso, for example, where, as I noted earlier, a girls’ camp received significant fallout. Monitors were placed in areas quite a distance from ground zero but always east or north of the reservation (at Roswell for instance). Either test planners had considerable confidence about their wind-direction predictions or else they simply wanted to minimize any focus on the Native peoples in the area. (Perhaps they sought permission from the reservation leaders to monitor the radiation and it was refused; it seems more likely, given the broader history of Los Alamos’s disregard for the neighboring pueblos, that Trinity leaders preferred to leave the reservation as invisible as possible.)

        New Mexican Native Americans had so few cancers that, for a while, medical personnel in the mid-twentieth century believed them immune. Cancer rates among Native Americans in the U.S. Southwest, however, soared in the decades after World War II, largely attributed to the upsurge in uranium mining and the presence of uranium pilings in Native American territories as demand grew for the material so precious for nuclear weapons. In his history of the often fraught relations between Los Alamos and the pueblos, Joseph Masco pays close attention to the illnesses caused by the radiation from Los Alamos, especially from the “RaLa” tests to improve implosion designs for the atomic bomb. That testing generally took place at Bayo Canyon, three miles east of the town of Los Alamos and bordering the San Ildefonso Pueblo. Averaging one test a month for eighteen years, “from September 1944 through March 1962, Los Alamos scientists conducted 254 implosion experiments using high explosives around a core of lanthanium-140.”68 The test protocols required that experiments only take place when the wind blew away from the town of Los Alamos in a north or northeasterly direction toward “unpopulated areas.” Winds in that direction may have protected Los Alamos residents, but they took the fallout toward the pueblos of San Ildefonso, Santa Clara, and Pojoaque, as well as the town of Española.69 Masco’s scrutiny of the impacts of Los Alamos radiation on neighboring Native American tribes makes no mention of radiation from the Trinity test.70

        It is a powerful reminder of the linkages between nuclear bombs, the poisoned environment, and Native groups that the worst radiation accident in U.S. history, a dire disaster for citizens in many western states but catastrophic for the Navajo people downstream and downwind, occurred on the thirty-fourth anniversary of the Trinity test. The Church Rock uranium disaster released the largest amount of radioactive material into the environment in U.S. history, including that of the much-more publicized event several months earlier at the Three Mile Island nuclear plant in Pennsylvania.71

        Immediately after World War II, demand for uranium for atomic bombs created mining frenzies in many parts of the globe, but nowhere more so than areas of the southwestern U.S. encompassing Navajo lands in New Mexico and Arizona. Mines small and large appeared across the landscape, poorly regulated and laxly policed during operations and even more ignored once mining operations ceased. Some Navajos benefited from jobs in the mines or processing the dirt and rocks to obtain the uranium, but in general the post–World War II and Cold War uranium boom brought environmental pollution and escalated radiation dangers throughout the West. Mines dotted the landscape and were worked for brief periods before being abandoned with no regulatory oversight for the mounds of debris remaining piled about, much of it radioactive. Winds blew the radioactive dirt far; precious groundwater became contaminated. In the summer of 1979 at a private mill outside Church Rock, New Mexico, a disposal pond containing the waste rock and fluids remaining after the removal of uranium accidentally overflowed. No one sounded an emergency alert, and for two days over one thousand tons of radioactive waste and ninety-four million U.S. gallons of acidic, radioactive tailings and other toxic materials flowed into the Puerco River, a major source of drinking water and irrigation for the neighboring Navajo Nation. In recent years historians and environmentalists have paid careful attention to the Church Rock disaster; no longer ignored, it has become part of a growing history of radiation disasters. I include it here because of the irony of its occurrence on an anniversary of the Trinity test that created the original demand for ever more uranium for ever more nuclear bombs.72

      
      
        The Trinity Test Downwinders

        In the decades in which so many groups studied the Trinity test’s residual radiation, the focus remained almost entirely on plants, soil, mammals, birds, and reptiles in the Tularosa Basin. Few experts raised concerns or paid attention to the human toll of the Trinity radiation. One reason, as noted in the preceding pages, is that so little information became available to the public. Over the years a few articles in local New Mexico newspapers referred to the radiation from the test, almost never in alarmist ways but with reassurances that officials understood and oversaw any possible danger. On a broader scale, as I have noted several times in this book, based on historian Paul Boyer’s classic cultural history of American public reactions to the bomb, Americans’ attitudes in the early years toward the radioactivity from nuclear weapons altered dramatically. The intense fear that followed the earliest sensationalized reports of deliberate radiation “poisoning” at Hiroshima and Nagasaki and the reports in newspapers about how “it could happen here” turned surprisingly quickly into a kind of numbed public amnesia that lasted nationally until the mid to late 1950s, when public consciousness took a new turn and Americans began to pay attention to the seemingly new issue of “fallout” and be alarmed about reports of fallout from the Nevada tests. That public concern became sufficient to spur Congress to hold well-publicized hearings about “the nature of radioactive fallout and its effects on man” in 1957 and 1959.73 (In 1959 the AEC’s Division of Biology and Medicine created a “Radiation Effects of Weapons” branch.)

        Even as the U.S. public began to express growing concern about fallout and other dangers of bomb-related radiation, little of that attention focused on the Trinity area. Public reactions (and lawsuits) centered on the Nevada Test Site “downwinders,” the victims of the U.S. nuclear tests in the Pacific, and later (although to a far lesser extent) the Navajo uranium miners in the Southwest. The ranchers and townspeople directly affected by radiation from the Trinity test received little attention from any authorities, and the same is true for the workers at the test. All were ignored by the researchers I have discussed above, who, from 1945 on, studied the Trinity bomb’s effects, as well as by government agencies that, beginning in the 1970s and expanding in later decades, began to conduct formal investigations into early Cold War radiation exposures of soldiers, sailors, and U.S. civilians. Even as those studies expanded, Los Alamos and AEC officials did not (in any public way at least) study any possible human ill effects from the first atomic bomb.

        The Ratliff family illustrates this. The pre-test mapping of local ranches and farms overlooked that family—a ranching couple and their grandson. Several reports document radiation monitors’ surprise at discovering an otherwise unknown and unidentified family living in what Trinity officials came to call “the Hot Canyon” because of its high radiation readings. Stafford Warren’s handwritten notes about the test’s radiation included the comment that the “house (with family)” located 0.9 miles beyond the canyon received “an accumulated total dose” of 57–60 roentgens.74 After radiation monitors’ initial shock at finding a family living near areas that read 15 roentgens per hour (R/hr) a few hours after the test, two Los Alamos health physicists returned in the next weeks and months to investigate that family, their health, and to take radiation readings of their property, including inside the adobe house. Joseph Hoffman and Harry Whipple reported that the fifty-year-old couple living on the property with their ten-year-old grandson had been asleep on the morning of the shot, and they reported hearing, feeling, and seeing absolutely nothing out of the ordinary. They were aware of nothing unusual until the grandson returned home from Bingham late in the afternoon. He had left early in the morning to go to school, probably riding his horse, and had reached Bingham around 9:00 a.m., where he heard the fabricated innocuous explanation for the explosion. Hoffman and Whipple wrote in their report that the boy, by being at Bingham during the day and indoors at night, missed most of the heavy exposure that fell that first day at his grandparents’ place.

        They showed surprisingly little concern with the senior Ratliffs. They wrote that “Mr. X” (they blacked out the surnames, but later reports included them) spent most of the time outdoors the day of the test, but his wife worked mainly indoors. For the next two weeks the couple apparently kept to their usual routine, arising at 6 a.m., working about the ranch, coming indoors for dinner about 7 to 8 p.m., and listening to the evening news broadcast. They lived in a “well built two room adobe structure” with walls about fifteen inches thick and a tin roof. Water fell from the roof into a cistern until drawn up for use. It rained the night after the test, so “some of the [radio]activity was carried into their drinking water and may have been drunk on the following day and thereafter.” The Los Alamos investigators took samples of drinking water and soil from various places in the Ratliff yard and inside the house. The war raged on in Asia and secrecy remained tightly controlled, so the two Manhattan Project investigators said nothing to the Ratliffs about radiation dangers (including about the drinking water). Nowhere do the records document how Hoffman and Whipple explained their personal questions, their measuring instruments, and their repeated visits.75

        At a certain point, the Ratliff family moved away and disappeared from public records, only to reappear in recent years as knowledge about the Trinity downwinders’ experiences became more publicized. Similarly, although the experiences of the Herrera family during the Trinity test, with which I began this chapter, received little attention for many years, recently Henry Herrera has been interviewed by newspapers and television reporters worldwide, including Al Jazeera and Japan. In one interview he vividly recounted “ash as large as snowflakes” falling for hours.76 He was interviewed by people from the National Cancer Institute since his medical history included a diagnosis of cancer of the salivary gland at age sixty-three and the loss of life savings to pay for the medical treatments five hundred miles away in Albuquerque.

        Not until the mid-1950s did people in Utah and Nevada who lived downwind of the Nevada Test Site begin to go to court seeking compensation for damage to their livestock and for their own medical problems that they had come to believe were caused by the radioactive fallout from the tests. The Atomic Energy Commission consistently claimed that the bomb tests did not cause cancers; few claims made by downwinders made it to trial, and in the rare times when there was a trial, juries accepted the government’s positions of national security and innocence of wrongdoing.77 Very gradually, however, public and official responses became more sympathetic to downwinders’ claims. In the 1980s, the Department of Energy’s “dose reconstruction” studies attempted to chart the radiation exposures experienced by military personnel during previous decades’ nuclear maneuvers. In 1995 reports about officially sponsored and condoned human radiation experiments during and just after World War II spurred the secretary of energy to establish the Advisory Committee on Human Radiation Experimentation (ACHRE). That committee and its four-volume report, along with tens of thousands of now-public declassified documents, opened the door for serious historical investigation into many aspects of American nuclear history.78 In 2010, fifteen years after the groundbreaking work done by ACHRE, the Center for Disease Control funded a detailed study of the Trinity radiation: the Los Alamos Historical Document Retrieval and Assessment report (LAHDRA). For the first time, a publicly available government report provided explanations, tables, and maps of the post-test radiation. Some of the findings remain shocking; the report asserted that radiation exposure rates in “public areas” near the Trinity blast “were measured at levels 10,000 times higher than currently allowed.”79 Joseph Shonka, one of the lead researchers for the LAHDRA study, gave a paper in 2019 at the annual Health Physics Society meeting arguing that the Trinity test produced the equivalent of a “dirty bomb” because less than 20 percent of the plutonium was fissioned in the explosion and the rest, unfissioned, fell back to earth, becoming part of the heavily contaminated soil and debris that spread over thousands of square miles.80

        The LAHDRA report’s conclusions disappointed the growing number of activists who wanted official recognition and compensation for the suffering they believed they and their families had endured because of the Trinity radiation. The report concluded, “Too much remains undetermined about exposures from the Trinity test to put the event in perspective as a source of public radiation exposure or to defensibly address the extent to which people were harmed.”81 The report found that there was not enough evidence to draw conclusions about radiation effects because no one at the time and in subsequent decades paid sufficient attention to the internal doses “received by residents [near the Trinity test] from intakes of airborne radioactivity and contaminated water and food.”82

        
          Compensation for Downwinders

          On a research trip to the National Archives in Maryland, I found a folder labeled “Disposition of Holloman Bombing Range” with a bright red piece of paper attached: “SECRET. This is a cover sheet for Classified Information. National Security Information.” The bottom of the folder had another label, “secret,” bordered in red. In looking through the folder’s contents I could only deduce that the secret information may have pertained to hazards from the radioactivity in the crater area at the Trinity site since many of the remaining documents mention that hazard.83 I was also intrigued to find that two items had been removed entirely because they contained “security classified information.” Although censors had removed the actual documents, their titles remained. One, removed in August 1994, was a memo written June 18, 1948, from Roy B. Snapp, secretary of the AEC, to the AEC, titled “Disposition of Alamogordo Test Area,” and the second item, removed in April 1997, was a memo dated July 31, 1948, from Gordon Gray, assistant secretary of the army, to David E. Lilienthal, chairman of the Atomic Energy Commission, labeled “Disposition of Holloman.”84 Although the most significant issue pertaining to the Trinity area in the spring through the fall of 1948 remained its transfer from the AEC back to the army (and then to the air force), officials in all three agencies shared concerns about “the contaminated portion” of the area or, when being more forthright, the health hazards created by the radiation.85

          Why were those two documents pulled in the 1990s? It seems likely that NARA had only received the materials in 1993 since that is the date marked on the outside of box 64. Therefore, the archivists charged with checking for material needing censorship could not have begun earlier. In thinking about the politics surrounding downwinder compensation, the dates and the censorship began to make possible sense. In October 1990, in the midst of the growing demands for redress from America’s decades of nuclear testing, Congress passed the “Radiation Exposure Compensation Act” establishing a system by which U.S. citizens who believed they had suffered from radiation exposure during official U.S. bomb tests could seek federal compensation. The act also covered Native Americans and others affected by the fevered-era of uranium mining in the 1950s.86 The 1990 bill followed an earlier but weaker 1979 bill providing a pathway for civilian downwinders to claim compensation for exposure to radiation from atmospheric weapons testing at the Nevada Test Site.87

          The original act only offered compensation to nuclear test downwinders in very specific areas: ten counties in Utah, five counties and part of a sixth county in Nevada, and five counties and one added area in Arizona.88 No provisions offered compensation for downwinders in New Mexico. This omission gave new force to existing organizing and political lobbying that sought to expand the coverage offered to downwinders, including those from the Trinity test. Could individuals in the federal government or the National Archives have been sufficiently concerned about that expansion to censor evidence about the radiation hazard from the Trinity test?89

          The censoring of the NARA documents, therefore, may be evidence of some officials’ growing concern about New Mexico downwinders’ exposures, a response to the Radiation Exposure Compensation Act (RECA) of 1990. In the mid-1990s the Trinity test’s effects began to receive sustained attention from New Mexican downwinders claiming damages from exposure to the test’s radiation. The newly founded Tularosa Basin Downwinders Consortium (TBDC) began to advocate for members’ inclusion in RECA.

          Amendments to the RECA law over the years added new geographical areas of compensation eligibility for residents in parts of Nevada, Utah, Arizona, and “a small part of Inyo County, CA.” The 1990 RECA bill expanded the geographic area and list of cancers that would make someone eligible for government-funded compensation. The list included the Trinity test site but covered only people who had been present at the site during and after the test as employees of the government, the military, or the AEC. Thus, Trinity test scientists and other workers (as well as the radiation monitors) met the eligibility criteria and could appeal for compensation, but the amendment specifically ruled as ineligible New Mexicans who lived downwind of the test. In 2000 Congress added further geographic areas in which residents during the years of nuclear testing could petition for compensation if they now suffered from certain kinds of health conditions. Again, the Trinity test downwinders were excluded.

          The history of the RECA legislation includes numerous bills to further expand “the downwinder eligibility area.” Some passed but others failed. One, for instance, sought coverage for people who had been alive during the years of atmospheric testing at the Nevada Test Site—people in the states of Arizona, Nevada, and Utah and in specified areas of Colorado, Idaho, Montana, and New Mexico. In 2001, for the first time, the wording of the proposed amendment included Trinity downwinders: “Additional legislation would have created downwinder eligibility for persons living in Guam during atomic weapons testing in the Pacific and for persons affected by fallout from the initial Trinity test in NM.”90 That amendment did not pass.

          In 2002 Congress asked the Board on Radiation Effects Research of the National Research Council (NRC) to give advice about whether the RECA downwinder area should be further expanded. The NRC issued a report three years later with the astonishing conclusion that fallout from the Nevada Test Site “covered the entire country” and that “people living far beyond the current downwinder eligibility area may have been exposed to higher amounts of radiation.”91 The committee recommended changing the criteria for determining eligibility and compensation. The government should move from geography as a basis for compensation consideration to an “alternative science-based approach” that would take many factors into account to calculate an applicant’s “individual absorbed dose of radionuclides.” The estimated dose would then be used to calculate the probability “that the individual’s specific type of cancer was caused by his or her exposure to ionizing radiation.” The Congressional Research Service report about the proposal concluded that a large number of people in the United States would therefore be eligible to apply for compensation under RECA, but concluded that the NRC model would probably result in fewer successful claims. In the end, however, Congress did not vote on the proposed new model. To this day, downwinders from the Trinity test remain left out of the compensation processes.

          As publicity about nuclear fallout and its dangers widened in the decades of the late twentieth century, as citizens of other states sought redress, men and women who now had a name for their situation—“Trinity test downwinders”—organized, created publicity, and sought government compensation. It took them many years to work up to such political actions and to learn how to gain public recognition and momentum. When the Trinity downwinders failed to be included in the original RECA and its amendments in 2000, some of them and their family members formed the Tularosa Basin Downwinders Consortium to advocate for inclusion in the compensation policies. They sought from the government, first of all, money to help defray the medical expenses their families had paid for decades because of illnesses they believed stemmed from exposure to the 1945 test. They also wanted the federal government to apologize to them and their families for their decades of health suffering as well as loss of lands and animals.92

          To date there has been little to no financial compensation and no apologies to the New Mexicans affected by the Trinity test even though, in the conclusion of two historians with the U.S. Department of Energy, the Trinity test posed “the most significant hazard of the entire Manhattan Project.”93

          In her pathbreaking 2014 book, Downwind: A People’s History of the Nuclear West, historian Sarah Alisabeth Fox argues that failure to address radiation-affected people continues their marginalization, and she criticizes the way such groups were overlooked even by historians working on the “Atomic West.”94 The past two decades, however, have seen a growing attention to and acknowledgment of downwinders’ claims of having been harmed by nuclear tests. Few historians today could say that those claims lack scientific or historic validity, and downwinders are no longer presented, as they were sometimes in the recent past, as examples of local color “in the historical narrative of the Cold War American West.”95 As this chapter argues, the Trinity bomb’s radiation has, since the test itself, preoccupied different groups of scholars, scientists, and government and military officials. Much of the attention was kept secret and most of officials’ concerns focused on distant effects of the radioactivity or its impacts on animals, birds, and plants rather than on human “downwinders.” At times some officials had fears that radiation remained at the Trinity test site, but those fears were not a significant factor in the delays and problems in historical preservation of the site.96

          One of the ironic consequences of the silencing and secrecy documented in the preceding pages is the growth of a mythology to fill the vacuum left by a lack of specific knowledge. Interviews conducted by anthropologist Jake Kosek reveal a widely held suspicion among New Mexican residents that the scientists who for decades collected data for their reports about the Trinity radiation were also responsible for hundreds of cattle mutilations in the areas around Los Alamos in the 1970s and 1980s. Kosek found that New Mexicans believed that the scientists used the soft tissue to test radiation levels. New Mexico citizens associated the removal of the cattle’s sexual organs, udders, and tongues with the long history of environmental studies of radiation.97

          

          The Trinity test has never become simply a historical event. The National Park Service marks its site as a National Historic Landmark, but its legacies live on in deep controversies about the bomb’s radiation. Tourists at the site during its once-or-twice-a-year opening sometimes joke about the radiation by lining up for photos in front of the big yellow sign warning of “radiation.” Such lightheartedness appears as well just outside the entrance to the site in a road sign unlike anything else on the highways depicting an oddly malformed animal of some sort, presumably misshapen from radioactivity. But the citizens of New Mexico affected by fallout from the Trinity test—the “downwinders”—do not joke about the radioactivity. To them the impacts remain.
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        Historical Preservation of the Trinity Site

      
      As part of the White Sands Missile Range, the Trinity site is carefully guarded and closed to the public. However, because it is also a National Historic Landmark the army opens the area to tourists once a year under carefully controlled conditions. (It has been open twice a year in recent years, but this has varied.) A chain-link fence surrounds the ground zero area, which remains a slightly indented area with a radius of several hundred feet. For some years a small, twisted remnant of one of the tower’s steel legs remained, but at some point it vanished. A few miles away during the open house event, tourists can visit the George McDonald house, where the final assembly of “the gadget” took place. Otherwise, apart from miscellaneous materials the army sets up at the site the few times it is open to the public, only the fence and an obelisk distract from the space and silence of the surrounding desert.

      For decades different groups tried to preserve the site to commemorate the invention of the atomic bomb and the achievements of American science and later, in vaguer language that at times tried to minimize the fact of the atomic bomb, as an important part of the nation’s history. The numerous preservation attempts over decades, the changing cast of key players, and the varying terminology complicate presenting a disentangled narrative. Even before the official end of World War II, some Americans sought official commemoration of and preservation of the Trinity site as significant in the development of America’s atomic bomb. At times the efforts became a long, often contentious series of campaigns, but at other times efforts languished. The single major obstacle that the National Park Service and politicians faced over the decades remained the Trinity site’s location in what continues to be an active missile range, carefully protected by the Department of Defense. For twenty years supporters focused on preserving the site as a National Monument—a high-status designation, second only to a National Park.1 When that failed, efforts shifted to preserving the site as a National Historic Landmark (officially achieved in 1975) and also as a National Historic Site (not achieved). The new Manhattan Project National Historical Park, for which serious planning began in the early 2000s, included the novel concept of a park consisting of several noncontiguous units. The early plans included the Trinity site as one of the units (discussed later in the chapter).

      This chapter looks first at attempts by diverse people and agencies to gain formal recognition and preservation of the Trinity site and then at the “atomic tourism” and public meanings attached to it.

      
        Early Attempts to Preserve the Trinity Site as a National Monument

        Immediately after the atomic bombing of Hiroshima and Nagasaki, in mid-August 1945 the Alamogordo, New Mexico, Chamber of Commerce envisaged turning the Trinity site into a National Monument. The White Sands National Monument, adjacent to the White Sands Missile Range, may have spurred those state officials’ enthusiastic hopes for another tourist-attracting, revenue-generating official park area, but in the next five to six years other groups enthusiastically echoed the idea. Representatives of the Department of the Interior, the Department of War, the National Park Service (especially its Region 3, which included New Mexico), New Mexico state legislators and congressional representatives, and numerous individual citizens participated in meetings and other talks and wrote and circulated memos and reports enthusiastically supporting the creation of a National Monument in the atomic test area. The attempts underscore the high value early supporters placed on such official recognition.

        Plans for a new National Monument to the atomic bomb test progressed slowly in the late fall of 1945, hampered by several problems. National Park Service (NPS) officials worked to get the information needed for a formal report as well as supplementary materials for the actual preserved site. M. R. Tillotson, director of the NPS’s Region 3 (which covered New Mexico), became seriously involved in the effort. He tried to get photos of the site from Life, he tried to get the army’s specially built tanks used before and after the test to be part of the monument, he wrote numerous letters to the state tourist bureau. Newton B. Drury, the head of the NPS, wrote in December to Tillotson to say that the secretary of war had authorized a small group of Park Service officials to investigate the site. It was to be arranged through General Groves. Drury also passed on a warning from the War Department that a National Monument “might interfere with the continued use of the Alamogordo Bombing Range.”2 A little later, Drury explained to New Mexico governor John J. Dempsey the growing enthusiasm for a National Monument at the Trinity site, noting that the NPS would investigate and issue a report about what lands and features should be included in the monument. The secretary of war had given the NPS permission to study the area. It is startling to read how Drury imagined the monument because it was so at odds with the official report created a little later by others in the Park Service. Drury said that there would be no need for a large area of land and that “land requirements for site preservation, access, and development of facilities will be modest.” He added a warning for the governor: because so much about atomic energy was still “a closely guarded secret,” the army might want to keep the area closed off for some time and that might delay the creation of the monument.3 Another reason for possible delay, Drury noted, came from Congress, which was working on legislation “concerning the entire field of atomic power and energy,” and not even the secretary of war nor the secretary of the interior quite knew what to expect. He was referring to the legislation that resulted in the creation of the Atomic Energy Commission (AEC), but in mid-October 1945 he did not have a clear idea of what Congress envisioned.

        In the fall and winter of 1945 various groups continued attempts to secure National Monument status for the test site. One problem that continued for years involved getting a precise description of the actual area being considered. In early October 1945 the General Land Office at the Department of the Interior claimed not to know the precise location of the Trinity test area. Groves probably contributed to this confusion because, although he agreed that the War Department should send the Park Service photographs of some aspects of the Trinity site (the “scientific aspect and personnel”), he urged that the surrounding countryside not be pictured.4 This may have stemmed from Groves’s congenital secretiveness, but it also reflects his awareness of ongoing plans to expand the missile program and the need to keep the entire area little known. M. R. Tillotson, the Park Service’s regional director for the New Mexico area, apologized for the delay in completing the formal proposal, a delay he said was caused by problems in securing and then preparing the maps, difficulty in securing “land status,” and delays in clearance from the army for the photos the Park Service had already taken for the report.5 The NPS completed a formal report on the proposed National Monument in late November, and in December Drury sent a memo to the secretary of the interior about the proposal to designate the “site of first explosion of an atomic bomb” as a National Monument. Ickes agreed to accept the report, and the NPS forwarded it to him that month.6

        The proposal for an Atomic Bomb National Monument began with the attention-grabbing statement that the test was “the climax of what was probably the most dramatic and significant scientific venture in history. This was the test explosion of the first atomic bomb.” The authors explain that the site deserved preservation “because of the effect that the atomic bomb had in hastening the termination of World War Two and will undoubtedly have on the entire future history of the world.” The report proposed that the National Monument should be a large area covering “everything of historical significance” with “ample room” for “visitor accommodations” in the way of parking areas and comfort stations as well as an administration building and residential and utility areas. The report envisioned the monument having “three separate isolated sections with connecting right-of-ways”7 The walkways would connect the bunkers and the crater area around “Zero.” The plan specified that it was “particularly desirable that the remains of the steel tower at point ‘C’ be untouched. From the public standpoint this will be one of the most spectacular exhibits of the entire monument.”8 All roadside wiring, bunkers, and observation posts should also be left untouched as part of the visual display visitors would walk past. The report also specified the construction of some water diversion ditches east of ground zero near the foot of the Oscura Mountains to protect the area against flooding, and some roads should be redirected, envisioning that “perhaps the ultimate plan would involve the construction of a modern park approach road to connect with U.S. 380.”

        The planners assumed that “the story could best be told” in a museum since, apart from the remains of the tower at ground zero and the “atomsite covering the ground in the vicinity of Zero,” they believed “there is little to be seen of a spectacular nature” at the Trinity site. Disparaging the desert area, the planners said that the surrounding landscape would not “adequately convey the momentous event that had taken place.” The report also viewed the George McDonald house as unworthy of inclusion: “the bomb might just as well have been assembled at any other house in the vicinity or a temporary structure erected for that purpose.” The house could be pointed out to tourists who would view it from a distance. (NPS officials also understood that the army was involved with ongoing legal problems acquiring the properties.)

        Visitors would have “to be very carefully controlled during their entire time spent in the monument” because, as the report’s authors stated, visitors allowed to “roam at will and unattended over the area” could not possibly gain “a full and proper understanding of the event” that the monument would commemorate.9

        Asserting mindfulness of the need to limit the amount of acreage to be withdrawn from the military, the plan emphasized that only a total of 3,531 acres would be needed for the monument.10 The report clearly noted that it was well understood that the area would not be put under NPS administration until it was “fully released by the Army,” which might take a number of years, but the report emphasized that such a delay should not affect the early establishment of the monument. Ironically, given later criticisms of the army for destroying materials at the Trinity site, the report added that as long as the army remained on the site and as long as army authorities understood what the National Park Service wanted in terms of “protection and preservation,” the site could “be assured of full 100 per cent protection.”11

        Although the December 1945 report gained the support of various important people and groups who then worked hard for years to secure their goal, the Trinity site never became a National Monument. The reasons deserve scrutiny.

        Some Americans objected to honoring the atomic bomb, expressing fears that the atomic bomb had crossed a crucial moral threshold and it represented an ethically unacceptable weapon. In his classic study of early reactions to the atomic bomb in America, historian Paul Boyer traces complicated, far from straight shifts of early public fear and revulsion to later celebration and pride.12 Certainly, numerous Americans expressed moral qualms about celebrating an atomic bomb, particularly in the early years when the effects in Hiroshima and Nagasaki remained horrifying to many. Even a few Park Service officials expressed reservations. Hillory A. Tolson, who served as acting director of the NPS from late 1945 through at least August 1950, said that the Park Service wished “to emphasize in contrast to [the bomb’s] destructive potentialities . . . the medical and other constructive gains which atomic energy makes possible.” Tolson added that the monument would “determine mankind to use atomic power only for peaceful ends.”13

        Ben Thompson, who in the 1950s was chief of the Division of Recreation Resource Planning for the NPS, wrote a carefully worded memo to the director in November 1947: “I believe that this Country should not establish a national monument to commemorate a bomb—any more than we would want to commemorate the use of poison gas. Perhaps what we are trying to do with the Atomic Bomb National monument project is to commemorate the first controlled and dramatic use of atomic energy outside the laboratory. The fact that controlled atomic energy was first used for bombing purposes would seem to be incidental to the main fact that man is learning to control atomic energy.” Thompson suggested that the site be named the “Atomic Energy National Monument” and that “in the development and interpretation of the area, we treat the military use of atomic energy as an incidental use.”14 Thompson emphasized that he objected to the name of the monument and “the emphasis to be given or not to be given to the bomb,” but he hastened to say that he did not intend his suggestion to interfere in any way with the establishment of the proposed National Monument.

        Other people had no qualms about wanting to commemorate the atomic bomb test at the New Mexico site, but for many reasons formal efforts to preserve it did not crystallize in the late 1940s and 1950s. General Groves became involved in the historical preservation attempts, offering to lend his help to the NPS. He must have been pleased to hear from the director of Region 3 that once the army “completes its activities” at the site “we hope to make this area available to the public as one of the most significant historical sites not only in the U.S., but in the entire world.”15 Groves helped organize a permanent committee to oversee the proposed Atomic Bomb National Monument, but he dropped out quietly from serving on that committee following his conflicts with Truman and congressional leaders about the establishment of the AEC.16

        In general, in 1946 and into 1947 interest in the National Monument proposal remained high and generated meetings and exchanges of memos. Some hoped to include permanent exhibits such as the Enola Gay (the B-29 bomber that dropped the Hiroshima bomb). The secretary of war liked that idea but in early spring said that neither of the two B-29s that dropped the atomic bombs in Japan could be made available, as they were being modified to participate in the planned atomic tests in the Pacific—the Bikini tests. In addition, he warned (without further elaboration) that official concerns about secrecy would limit the availability of equipment “and other historical objects used at the test bomb site.” In particular, the Enola Gay, although certainly in a “special interest” category because of its historical value, would have to be stripped of all secret equipment.17 By midsummer, after meetings between army personnel stationed at Los Alamos and NPS officials, those involved decided that the army would assemble material (approved by the Los Alamos Security Section) and turn it over to NPS Region 3 director Scoyen, who had established good relations with Howard C. Bush, the army officer in charge of the Trinity camp after the war. The materials would include the lead-lined tanks originally brought to the test site for sampling the radioactivity at “Zero” right after the test. The material would also include Jumbo, any remains of the tower, pictures of the project, and names of people associated with it. A section of the trinitite would be moved and put under a temporary shelter. The memo declared firmly, “No further changes or destruction is to take place at the site.”18

        From early January 1946 through 1948 various Park Service officials drafted versions of what they hoped would be a presidential proclamation to create a National Monument at Trinity. The drafts exist in the archives but with no details about why President Truman never issued a proclamation. One version contained the intriguing language that this was to be a monument to the “first non-laboratory use of atomic energy.”19 For reasons not explained anywhere that I have found, Truman never issued the proclamation if it even reached his desk.

        Sometimes in offering historical explanations we need to draw back and look at the bigger picture, and this is certainly important with this issue. As much as some people wanted the Trinity site to be approved as a National Monument, no one could work steadily and solely on a single issue in the tumultuous late 1940s and 1950s. Efforts for a memorial at the Trinity site waned in those years in part because all of the contending agencies had newly pressing demands that took time and attention and diverted their focus from the preservation attempt. The army, air force, and navy, as we have seen, fought internal problems over their identities, roles, and funding in those years. They also had the obvious preoccupation of fighting a war in Korea. The radiation at Trinity preoccupied other groups and agencies, particularly the Atomic Energy Commission.

        The National Park Service underwent serious internal reorganization in the years immediately following World War II, and its new focus on an expanded mission challenged its traditions, its funding priorities, and its leaders’ attention. The shifts in leadership at the national and regional levels within the Park Service underscore why some earlier issues lost momentum. In some accounts Newton B. Drury served as director of the entire NPS from 1940 to 1952, but in other sources Hillory A. Tolson served as acting director from 1945 to 1950, Arthur E. Demaray as acting director in 1948, Conrad L. Wirth as director in 1952, and E. T. Scoyen as acting director in 1957.20 Region 3’s directors often took action in the years when preserving the Trinity site was most in the public eye, and the revolving door in leadership affected them. M. R. Tillotson served as director of Region 3 from November 1945 through 1952, E. T. Scoyen as acting regional director 1945 to 1947, and P. P. Patraw became associate regional director in 1949 and then served as assistant regional director from 1951 through at least July 1953 (although other sources list Hugh M. Miller as assistant Region 3 director in 1952). That kind of instability did not facilitate consistent attention to complicated (and troublesome) projects and almost certainly contributed to the delays and confusion about preserving the Trinity site.

        Given the wider national debates about historic preservation in general and differences about the role the NPS should take in such preservation, records illustrate ongoing uncertainty about the Trinity site preservation. One significant issue continued to be confusion about the exact area to be included. Groups also differed over what type of preservation to seek. Well through the 1950s many people continued to hope that the Trinity site would be formally designated a National Monument. This included the governor of New Mexico, who met in 1952 with the secretary of the interior, AEC officials, and some in the (newly named) Department of National Defense to pursue efforts to establish a National Monument at what some now referred to as the “Trinity A-Bomb explosion site.” The AEC responded with the alarming statement that it was under contract to destroy the “vestiges of the site” but would delay that action until the Department of the Interior had a chance to review the issues.

        In the spring of 1952 congressional representative A. M. Fernandez (Democrat from New Mexico) introduced HR 6953 to establish the Trinity Atomic National Monument. Congressional members, however, quickly modified the bill so that no action would occur until the site was “no longer useful to the DOD.”21 On July 29, 1952, demonstrating continued interest in the site as a monument, several officials made a formal inspection: NPS director Conrad L. Wirth, New Mexico governor Edwin L. Mechem, and Region 3 park director Tillotson, among others. Two months later the assistant director for Region 3, P. P. Patraw, distributed yet another preliminary NPS report detailing hopes about preservation and public access to the Trinity area, this time sending it to Brigadier General George G. Eddy (commanding general of the White Sands Proving Ground), Colonel Don R. Ostrander (commanding officer of Holloman Air Force Base), and Carroll Tyler (AEC manager for New Mexico). It produced no results.

        For the rest of the decade the NPS met with no success from any of its preservation efforts at Trinity. Ben H. Thompson (chief of the NPS’s Division of Recreation Resource Planning) noted in 1957 that five years earlier they had reached “substantial agreement” with the Department of Defense (DOD) and the AEC about including the site in the National Park Service but “it is not feasible in the present circumstances since the area lies within the Alamogordo bombing range which is still in active use by the Army and is not open to the public.” Thompson reported that the proposal had not been abandoned but is “quite dormant and is likely to remain so for the indefinite time.”22 These reduced efforts are reflected in the archives, which contain almost no material about preservation attempts for the Trinity site in Park Service or army records from the mid to late 1950s.

      
      
        The Trinity Site as a National Historic Landmark or a National Historic Site

        By the 1960s Trinity site promoters deployed several new options for its historic preservation. Acknowledging the difficulties in trying to secure the area as a National Monument, some groups worked in that decade to preserve it as a National Historic Landmark (NHL) while others wanted it officially designated as a more prestigious National Historic Site. The history of these efforts is not easily disentangled. Some of the complications stem from terminology because words relating to preservation of historic sites in the United States are used both loosely and precisely. “National historic site” is sometimes used very generally to refer to any number of places considered for preservation in some way. The United States preserves places for diverse reasons: their natural beauty, their historical value, and their artistic and archaeological value.23

        The number of nationally preserved sites and areas in the United States has changed over the years, as has the terminology; new categories have been added and others have been altered or removed. At times the list has included National Parks, National Parks and Preserves, National Historical Parks, National Monuments, National Historic Landmarks, National Historic Sites, National Memorials, National Battlefields, National Preserves, National Seashores, National Lakeshores, National Grasslands, National Wildlife Refuges, National Rural Scenic Roads, National Recreation Areas, National Parkways, the National Trails System, Wild and Scenic Rivers, Historic Trails, Memorial Parkways, and Frontier Military Roads. The National Park Service administers some of these historical entities, while others are managed by other sections of federal or state government such as the U.S. Forest Service or the Bureau of Land Management. Some are managed by private organizations.

        Areas considered for status as National Historic Landmarks are sometimes referred to loosely as national historic sites, and this contributes to the confusion because the nation has a formal designation for National Historic Sites and a strict procedure for nominating and selecting them. A National Historic Site (NHS) usually has one historical feature. (A related designation is a National Historical Park, and that involves more than a single property or building.) Many NHSs had been the homes of famous people such as Clara Barton, Edgar Allan Poe, Carter Woodson, and several U.S. presidents—or they commemorate significant occurrences, such as Brown v. Board of Education (elevated from a National Historic Site to a National Historical Park in 2022).24 Any place receiving official approval as a National Historic Site will have gone through carefully designated formal procedures, which can be (and often were) lengthy, time-consuming, and challenging.

        In the materials about preserving the Trinity test area this loose terminology causes no little confusion. In a 1952 memo clearly titled “Proposed Trinity Atomic National Monument,” a writer at the Pentagon referred several times to the “proposed national historic site.” He seemed unaware that a National Monument and a National Historic Site were two different kinds of preservation.25 In the late 1960s there continued to be confusion or at least contradictory language about what kind of historic recognition was being sought. The Senate bills introduced in 1967 and 1968 aimed to preserve Trinity as a National Historic Site, but one official at the White Sands Missile Range still reported erroneously in a memo that “S-291 proposes to make the TS into a National Historical Monument.”26

        During the New Deal years Congress passed significant new preservation laws. The Historic Sites Act of 1935 created the Historic Sites Survey to identify nationally significant sites and buildings that needed protection and that might be considered as eventual additions to the National Park System.27 The Historic Sites Survey, discontinued during World War II, slowly revitalized in the late 1940s and early 1950s and was then incorporated into the National Register of Historic Places created by Congress in 1966 as part of the National Historic Preservation Act. That act established the National Register of Historic Places and the criteria and steps needed for a site to be listed in it. At the same time, a second program was created to evaluate sites that seemed worthy of more prestigious status: the National Historic Landmark program.28 The National Register of Historic Places lists thousands of sites, buildings, and areas. Once listed on the National Register some sites may be proposed for further recognition as NHLs or, more selective still, as National Historic Sites. The National Park System Advisory Board reviews proposed National Historic Sites and National Historic Landmarks and, if approved, forwards them to the secretary of the interior, who makes the final decisions. The whole rigorous process has often taken two to five years.29

        As the new 1960s programs took root, judging committees abandoned some of the earlier criteria for historic preservation. Several earlier stringent rules changed in the 1960s to take into consideration buildings less than fifty years old as well as those with architectural originality. Architectural beauty as well as the political fame of the owner now counted.30 One of the reasons for the relaxation of the fifty-year rule came from the desire of members of the advisory committee in the 1960s to include atomic energy sites.31 Several of those sites did indeed receive NHL designations in the 1960s including several from the Manhattan Project: the attic rooms in Gilman Hall at the University of California, Berkeley, campus, where plutonium was identified as a new element; the X-10 uranium processing reactor at Oak Ridge, Tennessee; and the entire Los Alamos Scientific Lab in New Mexico. The Trinity test site made it to the original list but, as documented below, the date of its official recognition as an NHL is open to question.32

        Given the numerous and long-lived efforts by so many groups and individuals to secure formal historic recognition for the Trinity site, it is ironic that there remains confusion about just when and how it actually happened. Some of that confusion surely comes from the twelve-foot granite obelisk at ground zero. The plaque on the obelisk reads simply (with missing punctuation): “Where the world’s first Nuclear Device was exploded on July 16, 1945 Erected 1965 White Sands Missile Range J. Frederick Thorlin, Major General, U.S. Army, Commanding.” Ten years later, on the thirtieth anniversary of the atomic bomb test, a second plaque was added below the first, carrying the official seal of a designated National Historic Landmark along with the date of 1975. The wording is especially noteworthy because it in no way acknowledges or celebrates the atomic bomb or the Trinity test. Instead, the message reads simply that “the site possesses national significance in commemorating the history of the U.S.A.”33

        The two plaques reflect confusion and problems in the process of gaining official recognition of the bomb test site. In the autumn of 1965 NPS and army officials began to take new interest in obtaining formal recognition of the Trinity site; the army noted that the site was eligible for registration as a National Historic Landmark, and someone in the army or the regional park service (the records are unclear) submitted the application form to enter the Trinity site into the new National Register of Historic Places. Everyone apparently believed that all procedures had been followed correctly, and two years later, in 1967, the NPS declared the Trinity site including ground zero and the George McDonald ranch to be an official National Historic Landmark.34 The White Sands Missile Range (WSMR) erected the stone obelisk and the general at the base, as noted, proudly included his name and rank in the plaque’s wording.

        All seemed fine until new and more stringent federal rules began to be applied to the nation’s historic and cultural properties in the early 1970s. New environmental protection rules began to be implemented, and oversight agencies gained new power. Within the NPS, a Landmark Review Task Force discovered problems with the Trinity site’s official historic status because, apparently, the National Register nomination had not been properly completed earlier. To rectify that problem, park personnel took action, sending in a modified nomination form, and on March 15, 1972, the Trinity site was listed as a National Historic Landmark in the Federal Register of Historic Places.35

        Other problems continued. In April 1974 the landmarks specialist with the Southwest Region of the NPS (formerly Region 3) pointed out that the boundaries of the Trinity National Historic Landmark had never been officially established. The army considered the NHL to be the area at ground zero within the current chain-link fence, but the Park Service held a much more expansive vision based on the master plan of 1970.36 As the new director of Region 3, Joseph C. Rumsberg Jr., observed in a note to the White Sands National Monument superintendent, who was overseeing the preservation effort, there would be no memorandum of understanding with the army about the Trinity site until the boundaries of the landmark were defined and the correct procedures had been followed for the National Register nomination process.37 So Rumsberg enlisted the help of the commanding officer at the WSMR and asked him to file a formal application for a certificate and bronze plaque designating “this historic property as a Registered National Historic Landmark.”

        Some of the backstory about the attempts in these years comes from archaeological specialists including Bill Godby with the Cultural Resource Program at the White Sands Missile Range.38 Godby explained that in 1974 a “landmarks specialist” (presumably with the Park Service) pointed out problems with the exact boundaries of the historic site. According to Godby, although that original boundary remains officially on record in Washington, it is not actually the boundary managed by the WSMR since the 1970s. Although the 1970 master plan (for turning the Trinity area into a National Historic Site) proposed a diamond shape, the management plan drafted by the NPS modified the diamond shape to become more of a block shape. Godby points out, however, that nothing was made official, including the modified boundary. Bob Burton, Godby’s predecessor archaeologist at White Sands, worked on a draft version of the “National Register of Historic Places Registration Form” in 2001, but according to Godby, “it never moved forward.” Everything since then hit “a wall of bureaucracy,” and nothing changed. At a certain point the WSMR hired the outside firm Human Systems Research Inc. to conduct a study of the archaeological remains at the Trinity site.39

        In spite of (perhaps ignorant of or perhaps simply uncaring about) the technical problems with the formal recognition of the Trinity site, the commanding officer at the WSMR, Major General Robert J. Proudfoot, submitted the formal application to the director of the NPS in March 1975 explaining that he was acting in response to a Region 3 representative’s request. Proudfoot noted that since the Trinity site was already listed in the National Register of Historic Places “the certificate and plaque will officially designate the site itself as the Registered National Historic Landmark.” Proudfoot promised three things: WSMR would preserve “as far as practicable and to the best of our ability the historical integrity” of the site, they would use it only for purposes “consistent with its historical character,” and they would permit an annual visit by representatives of the NPS. If the three were not upheld, “it is agreed that the Registered National Historic Landmark status shall cease” and neither the registered NHL certificate nor the plaque would be displayed.40 Thus, finally in October 1975, the second plaque was mounted on the obelisk and the Trinity site received formal acknowledgment as an NHL.41

        One irony is that if today’s rules had been in effect, the Trinity site would probably not have met the criteria for NHL status because so much had been destroyed by 1972. By current standards if a proposed site has deteriorated or been modified since its period of national significance—if it does not retain “to a high degree the physical features that made up its historic character and appearance”—it might not meet NHL standards. This certainly happened with the Trinity site between 1945 and its being awarded NHL status in 1972.42

        
          Efforts to Preserve the Trinity Site as a National Historic Site

          In the spring of 1974 as NPS Region 3 director Rumsberg sought to get agreement with the army about the Trinity site boundaries and to follow the correct procedures for registering the site on the National Register, he added a comment to a colleague that further complicates this already far-from-transparent history. He said that it was now time to more actively pursue establishment of the Trinity National Historic Site (emphasis added). Rumsberg thus failed to recognize that for years some people had been actively trying to achieve just that. Even as NPS agents (along with New Mexico political figures and diverse federal officials) worked to secure recognition of the Trinity site as a National Historic Landmark, others worked in the 1960s through the 1980s to get it acknowledged as a National Historic Site. It is a great honor for a U.S. place to be officially recognized as an NHS, and diverse officials worked to secure that honor for Trinity. They ultimately failed, but not without considerable effort from the mid-1960s through the 1980s. The NPS’s Advisory Board endorsed the possibility of Trinity becoming an NHS at its fifty-sixth meeting in October 1965.43 In January 1967, New Mexico senators Anderson and Montoya introduced Senate Bill 288 “to establish Trinity National Historic Site.” The bill was primarily intended to identify and protect the historic resources at the Trinity site pending its establishment as a National Historic Site. Under the bill, the Trinity site would be transferred to the Department of the Interior “when DOD determined it was consistent with national security to do so.”44 Referred to the Committee on Interior and Insular Affairs, the bill died.45 At some point also in 1967 the New Mexico senators introduced another bill, S-291, to establish the Trinity National Historic Site in the state of New Mexico, but it too died in committee.

          Meanwhile, the NPS continued efforts in the late 1960s through the 1970s to identify areas and structures at the test site that would become part of the official historical site; they worked with the army on interim protection plans and they drafted development concepts and preliminary master plans. By September 1970, they had created a third draft of the master plan for the Trinity National Historic Site, a very ambitious plan involving 51,500 acres, any instrumentation bunkers that were still extant, Jumbo, the McDonald ranch house where the scientists assembled the bomb, remaining structures at the Trinity Base Camp, and several nearby ranches.46 The plan did not, however, bring Trinity official status as an NHS.

          Relations between park officials and staff at the missile range in those years were generally cordial although interspersed with occasional flare-ups and misunderstandings. Emboldened by Executive Order 11593, “Protection and Enhancement of the Cultural Environment,” five months earlier, park officials criticized the WSMR leadership in October 1972 for not having legally protected the area. A misdirected memo from Theodore E. Thompson, associate director of the Southwest Region of NPS in July 1973, raised the ire of Carcie Clifford, chief of staff at the WSMR. Thompson claimed to have intended the memo only for NPS eyes, but it ended up on Clifford’s desk, and he became enraged at the charge that his installation was destroying a National Historic Landmark. In a memo that added fuel to the growing controversy, Ken Tapman, compliance officer for the NPS’s Advisory Council on Historic Preservation in Washington DC, sent a stern letter to the director of real property management, Office of the Assistant Secretary of Defense, Installations and Logistics, at the Department of Defense demanding information about the army’s mistreatment of the site and asking for an investigation. Colonel Clifford defended the actions of the WSMR with a mid-July 1974 memo sent to three high-ranking army officers in different branches of the service. He pointed out that the McDonald house and Camp Trinity remained under private ownership although they were under “exclusive use agreements” with the army and nothing could be done with them until the government formally acquired the property. He stated that his headquarters would continue to “protect and preserve all items related to the Trinity Test,” but release of the area was not feasible at that time. He offered a plan to protect and preserve various parts of the site by “fencing and posting.”47

          In the end, the Trinity test site did not gain National Historic Site status. The military uses of the missile range expanded as it acquired large chunks of additional land throughout the 1970s. In 1980 the NPS showed brief renewed interest in adding the Trinity site to the National Park System but abandoned the notion when the new director of the Southwest Region argued against the plan.48 After that, efforts to expand the status of the Trinity site abated for twenty years. Much of what park officials had hoped to preserve at the Trinity Base Camp, on the outlying ranches, and at the bunkers around the test area itself could not be salvaged. The army opened the site to tourists once or twice a year, but little else changed.

        
        
          The Trinity Site and the Manhattan Project National Historical Park

          For a brief while the Trinity site was considered for inclusion along with Los Alamos, Hanford, and Oak Ridge as the fourth entity in plans for a new national park honoring the Manhattan Project. In 2001 the Advisory Council on Historic Preservation convened a panel of experts that recommended creating such a park, and the next year Congress took up the matter, spurred by congressional members from Washington State and New Mexico who introduced the “Manhattan Project National Historical Park Study Act of 2003.” It directed the secretary of the interior to conduct a study “on the preservation and interpretation of the historic sites of the Manhattan Project for potential inclusion in the National Park System.”49 The bill made its way through Congress. On September 30, 2003, S-1687, the Manhattan Project National Historical Park Study Act continued to include the Trinity site as a fourth component of the proposed park, but a companion bill introduced at the same time included a significant change: an amendment removed the Trinity site area from the plan. A Senate committee adopted that amendment a year later without any explanation for the deletion of the Trinity site.50 The most likely explanation for the removal of the Trinity site from the park is its continued location within the White Sands Missile Range. As has been the case since 1945, the U.S. military uses the areas around the Trinity site and has no desire to contend with the added number of tourists who would visit a national park, much less the federal rules governing a national park.51

          Interestingly, following the removal of the Trinity site, the Manhattan Project’s plutonium-producing plant in Dayton, Ohio, received brief consideration as a new fourth component of the proposed park. A draft report says that it was added to the study “by Congressional colloquy” but with no explanation of how it came to be added or how it soon came to be dropped.52

        
      
      
        American Nuclear Tourism

        Atomic tourism is big business in the United States, attracting tens of thousands of visitors annually to sites around the nation. Nuclear accidents have generally received little public attention in the United States, so American tourism at nuclear sites has been more nostalgic and patriotic and less tinged with the macabre than in other places in the world. For example, tours at the vast wartime uranium processing complex in Oak Ridge, Tennessee, for decades (and continuing now) used to emphasize the charms of a “secret city” and “atomic triumphalism.” Tourists could take a driving tour while listening to narratives on CDs as they encircled the “World War II Secret City.”53 At the equally gigantic wartime plutonium-producing plants in Hanford, Washington, a reporter in 2014 described one guided tour beginning with a forty-five-minute bus ride across the desert to the gate patrolled by armed guards.54 Barbed wire fences and tumbleweeds lined the 586-acre site. Although all of Hanford’s nine weapons reactors were closed, the bus stopped at the B Reactor, where the tourists were allowed inside. The reporter, Rick Hampson, explained, “I checked out the control room, which was like stepping inside the mind of a mad scientist, circa 1950. The primitive computers and other machines, painted a government green-gray, bristled with a bewildering array of switches, dials, screens, knobs, gauges, buttons and lights, with cryptic labels such as ‘Deadman Test Switch’ and ‘Work Area Fog Spray.’” Hampson’s article ended with the observation that although the B Reactor “may have been an agent of Armageddon, and Hanford may be the most polluted place in America,” the on-site facilities manager told the tour group, “We do have fun here.”

        Nuclear tourists also flock to decommissioned missile silos and launch sites such as the Minuteman Missile National Historic Site in Philip, South Dakota; the Titan Missile Silo site in Royal City, Washington; and the landing beaches on Tinian Island in the Marianas, where the U.S. team assembled the bombs dropped on Japan in August 1945. Cold War sites of U.S. bomb production popular with tourists also include the plutonium reactors along the Savannah River in South Carolina; the Arco, Idaho, site of the first experimental breeder reactor (and the site of a serious nuclear accident in 1961, but that is often minimized); and the newly opened nature preserve created from the site at Rocky Flats, Colorado, where plutonium triggers for America’s nuclear bombs were produced in the 1950s and 1960s. Tourists also flock to sites of nuclear bomb tests, especially the Nevada Test Site outside of Las Vegas, although it is open only occasionally to tourists who go through serious vetting before being bused around the site. Bikini Island in the Pacific has begun to attract tourists intrigued by the remnants of the series of devastatingly radioactive naval tests from “Operation Crossroads” in 1946. Tourists can scuba dive or snorkel among the sunken, irradiated ships. Among the scores of U.S. nuclear-weapons-related museums some focus broadly on Cold War exhibits or memorabilia while offering displays and descriptions of nuclear weapons production. Museum features include nuclear submarines, nuclear bombers, and the casings of “Fat Man” and “Little Boy” (the bombs dropped on Hiroshima and Nagasaki).

        Atomic bomb tourism has mirrored tourism at American military museums in many ways. Tourists at such places react to the displays of fighter aircraft, military missiles, and information about nuclear bomb productions with scientific interest, national pride, and measured curiosity. In their many varieties of public displays, American wars have generally remained sacrosanct from deeply disturbing challenges. Traditional military and war museums in the United States, although sometimes acknowledging the devastation and painful civilian and military losses of wartime, have also generally continued to focus on battles, strategies, daily life for soldiers, military campaigns, and life on the homefront. Museums in that genre update by adding exhibits with new art such as life-size battle dioramas, depictions of new weapons, or technology such as virtual reality combat simulations. In the late twentieth century, some American history museums did begin to focus on increasingly somber topics including the horrors of wars, genocides, mass deaths, and other kinds of traumatic events such as famines or tsunamis, but this was rarely true of American war museums.

        America’s atomic tourist scene celebrates scientific achievement, American know-how, and, generally, civilian rather than military exploits. It is rare for any site to note an accident or to refer to any past or ongoing dangers such as radioactive waste even when the problems still exist. There is little focus on the fear, horror, death, and destruction from nuclear weapons; museums counteract the sobering potential of nuclear weapons and the problems of radioactive fallout and nuclear proliferation with approval of the brilliance of nuclear scientists and the peaceful prospects of nuclear knowledge. As historian Lindsey Freeman observes, many American nuclear tourist sites blend nationalism and a celebratory stream of what she calls “scientism.” She also notes that in the United States, sites of nuclear tourism tend more to the nostalgic, whereas elsewhere in the world the “doom-tinged” attractions of dark tourism prevail (and sell tickets).55

        In many American nuclear museums the solemn celebration of science coexists with atomic nostalgia and patriotic pride. American tourists appear to be drawn to the lighter sides of nuclear history and seek sites that evoke—or are overlaid with—atomic kitsch, which has been part of American popular culture since the end of World War II, as citizens tried to mitigate their fears about atomic bombs with movies about invasions of giant, irradiated ants or atomic gadgets. Visitors to nuclear museums can smile at the 1950s humorous electric mushroom clouds, “Miss Atomic Bomb” contests, atomic cocktails, and replays of duck-and-cover drills, while taking pride in America’s nuclear arsenal and the belief that with such strength the nation won the Cold War. The Las Vegas Atomic Bomb Museum illustrates this well: a separate section (formally, the Nuclear Test Archive) holds an archival treasure trove of historical documents of the atomic era—invaluable scholarly materials ranging from official reports to scribbled pencil notes on the backs of envelopes—all available to researchers. But most visitors do not come for the archived treasures; instead they enjoy celebratory photographs of atomic bomb explosions and a large and inviting store full of tempting items of atomic nostalgia and humor. Tourists can also visit the world’s first experimental breeder reactor in Idaho on a carefully guarded site surrounded by ten thousand acres of desert. They can then drive up the road to the nearby small town of Arco, celebrated as the world’s first city lighted since 1951 by atomic power, and they can eat “world famous atomic burgers” at the local café.

        Some American historical sites and museums increasingly grapple with how to depict fraught and controversial topics. Museums have begun experimenting with new ways to present frightening or shocking topics to museum visitors. History museums attempting to challenge publicly accepted views about wars, battles, victories, and losses began to run into controversies early on. The most well known of these was the firestorm that engulfed the Smithsonian’s Enola Gay exhibit in 1995. That attempt to depart from World War II celebratory culture by including a focus on the human suffering caused by the atomic bombings in Japan caused such protest that the entire exhibit had to be withdrawn.56 The Enola Gay fiasco has had long-lasting impact, but American history museums today are tackling controversial topics in new ways, such as attempting to bring visitors into direct emotional contact with the stark and harsh horrors of recent wars by using space itself dramatically, by using light and sound in new ways, and of course by depicting horrors through photographs and films. Maya Lin’s Vietnam War wall on the Washington Mall, installed in 1982, is a forerunner of the new approach, although its shock comes from its size and the number of names of young men killed rather than more graphic depictions of that war. Examples of the new approaches include the U.S. Holocaust Memorial Museum opened in April 1993, followed by sixteen other Holocaust museums in the United States and Holocaust museums worldwide, including the Berlin Holocaust memorial, which opened in April 2005.

        Very few of the nuclear sites that tourists visit in the world publicize anything controversial about the site’s history. Certainly almost none note any history of antinuclear protests, very few raise ethical or moral concerns, and very few provide information about environmental impacts of nuclear weapons past and present. Many such sites, of course, have seen protest demonstrations, but no markers record those historical events.57

        Many people who are engaged with history, memory, and preserved national spaces hoped that the new Manhattan Project National Historical Park would present to the public some of the complex issues surrounding the birth of atomic weapons. The senators sponsoring the bill in Congress fueled such hopes. After praising the contributions of the Manhattan Project to victory in World War II, Senator Jeff Bingaman of Washington added that its legacy also “includes the deaths of hundreds of thousands of Japanese, and the sacrifices of the homesteaders that were forced off of the sites to make way for the project, its thousands of workers and their families, and the uranium miners, ‘downwinders’ and others.” He acknowledged that the legacy of the Manhattan Project had been the subject of hot debate for decades and added that although the “enormous significance” of the Manhattan Project was abundantly clear, the greatest challenge “has been and will continue to be—interpreting this history in a sensitive and balanced way.” U.S. history, he noted, included aspects that brought mourning, “anguish,” and embarrassment over “senselessness.” Washington senator Maria Cantwell, another sponsor of the bill, celebrated the significant contributions made by Hanford, especially the B Reactor, but she also acknowledged the importance of recognizing “the complicated and weighty issues arising from the production and use of nuclear weapons, their impact on world history as well as their human and environmental costs.” She noted that farmers and tribes were displaced and that the Department of Energy (DOE) “continues its work to clean up the Hanford site, the country’s most contaminated nuclear reservation.” She emphasized the importance of honoring the achievements of the Manhattan Project, but also the need to commemorate “the tremendous sacrifices made by workers, displaced families and tribes, and this era’s environmental legacy.”58

        To date, the new historic park has not embodied the hoped-for complications of celebratory nuclearism. The shutdown of many NPS sites during the COVID-19 pandemic affected plans for the new Manhattan Project National Historical Park; since its founding in November 2015, little has been done to create new exhibits or tours or to provide more critical analysis of the downsides of nuclear weapons. Tourists are given none of the shocking details about the environmental damage at Hanford, such as the existence on the site of fifty-six million gallons of radioactive waste products stored in rusting and leaking metal barrels. The historic racial disparities among workers at the Manhattan Project sites have begun to receive more direct historical assessment, but it is still tentative and paltry. The displacement of Native Americans from their lands because of atomic bomb creation and testing has yet to be fully documented in a national historical park.59 No tours at all are available presently at Los Alamos; tours at Hanford and Oak Ridge are sparse. The relatively few interpretive materials online about the new park sites maintain celebratory rhetoric along with a few important critical recognitions of human and environmental costs. Since the new park is overseen jointly by the Department of Energy and the National Park Service, their divergent missions help explain some of the lacunae. The current official explanation is that the limited public access is due to “ongoing national security requirements and cleanup activities” and because the park has to be consistent with the mission of the Department of Energy, which is to “enhance U.S. security and economic growth.”60 The “Legacy” section, with three short paragraphs, is sparse but telling. Its first paragraph acknowledges the “enormous physical and economic toll” on the people in Hiroshima and Nagasaki and the “significant number of people displaced from their homes, lands and waters” as well as traditional use areas—and sacred sites. One statement glosses briefly over the serious health effects: “Nuclear processing and testing activities had impacts on human health and the surrounding environment.”61 The legacy section ends on an upbeat focus on the “monumental advancements” in science, engineering, technology, and nuclear medicine pioneered by the Manhattan Project. The foundation document notes that the park “lacks an overall interpretive framework” and the uncoordinated visitor centers (not managed by the NPS) tell only “portions of the overall story of the Manhattan Project.” It acknowledges that more interpretive stories are needed about the diverse groups involved in the Manhattan Project, including the role of women. The document notes the need for more detailed focus on the bomb projects’ impacts on displaced groups, on Manhattan Project workers, and on the Japanese people.62 There is no mention of the radioactive legacies.

        
          Early Tourism at the Trinity Site

          All of the decades of efforts to preserve the Trinity site were based on expectations that visitors would come to see the area to learn about the world’s first atomic bomb test. As with the preservation efforts for the site itself, visions about the tourists—how many should be permitted to visit, when and how they should visit, what they should see, and how extensive their experience would be—all such issues aroused intense discussion and controversy over the decades.

          The Trinity site attracted the world’s first atomic tourists. Two young scientists from Los Alamos who had not been involved with the test, overcome by curiosity, drove in unauthorized in 1946. Lawrence Bartell and Paul Barker had both worked at Los Alamos with high-security clearances, but when the war ended, the two frisky twenty-two-year-olds wanted to see the site of the first atomic bomb explosion. Bartell recalled in a much later interview that they drove around in an old 1937 Ford, asking for directions to the site, and people “would point vaguely out into the desert.” Without maps or any real sense of where they were going, they finally saw a sign—“U.S. Government Property. No trespassing”—so they knew they were on the right track. At one point they drove up a hill and found “there in front of us, a sea of green glass about a half a mile across, surrounded by red desert mud.” They understood that they were looking at the site of the bomb’s detonation. Bartell told the interviewer that he still owned a “little piece” of the trinitite. They were surprised not to see any kind of crater: “The ground was just pushed down because the bomb was set off on the top of a tall tower which wasn’t there anymore.”

          At that point White Sands Missile Range police swooped in and arrested Bartell and his friend. After many telephone calls they were “thrown in the back of a truck and driven to the nearby military base.” The enraged commanding officer told them that they were the first unauthorized people “ever to have been at this site” and their car was the first unauthorized vehicle to have been there (none of which was likely). But when the commanding officer learned that both men had worked at Los Alamos—both holding the high-level Q clearances—he apparently realized that “we were just a bunch of smart-aleck young twenty-two-year-olds” and permitted the two to drive back to Los Alamos, although still under watchful military guard.63

          In the next few years, before any official historic recognition of the site, local ranchers and herders seem to have come quietly to look it over or they may simply have wandered in unaware of where they were. Military officials and park officials inspecting the area in the early years after the war occasionally found spent rifle shells, which they thought might have come from locals shooting rabbits. Small pieces of equipment left on the site disappeared—wire especially. The army’s records do not provide details about such unwarranted visits in those early postwar years. General Groves orchestrated the first official tour of the site for thirty-one writers and photographers just as the war formally ended in September 1945. A famous photograph of that visit shows a group of men in and around the mangled remains of the steel tower that held the bomb. The two immediately recognizable are Oppenheimer and Groves, both men wearing cloth coverings over their shoes to protect them from the radioactive dirt.64 It took eight more years before a group from Alamogordo visited the site on September 9, 1953. The visit took place during the period of often fraught negotiations among the Atomic Energy Commission, the army at the surrounding White Sands Missile Range, and the National Park Service about who controlled the site. A newspaper photograph depicts about a dozen people standing on or near a dirt mound about three feet tall near the twisted remains of the metal tower. Although the photograph documents one woman turned around, laughing at someone behind her, the other visitors are unsmiling, listening to the uniformed local White Sands army major explain the test.65

          Occasionally in the next decades the army gave permission for National Park Service personnel to visit the area, generally to make a quick study of some aspect they wanted to include in a report arguing for the preservation of the site. Sometime in those years the Alamogordo Chamber of Commerce began to sponsor an annual tour of the test site, sometimes attracting more than one thousand visitors.

          The October 1972 annual tour turned into a public relations disaster and spurred panicked restrictions on future tourists. Bill Ferdig, who worked in “facilities” in Range Engineering at WSMR, described what happened: “One of the tour’s participants picked up a piece of trinitite and caused quite a furor by announcing to the press that that trinitite was dangerous to the public. Since this man held a PhD, this sensational announcement caused considerable reaction.”66 Angered by that furor and hoping to preclude such problems in the future, WSMR officials devised new procedures (many of which disappeared in subsequent years). All requests for visits to the Trinity site would now have to go through the WSMR Command Group. The army constructed a new fence from the outside gate to the long-established inner fence surrounding ground zero. Under other new procedures, the army would increase the number of guards watching visitors during open house at the site; no visitors would be allowed to pick up objects, especially the remaining trinitite. No visits would be longer than one and a half hours. No food would be consumed at the site. In addition the “Facilities Engineering Up-Range Division” installed a new corridor fence, installed warning and directional signs, removed sand, weeds, and other debris from around the fence, and repaired the fence and gates “to preclude unauthorized entrance.”67

          In spite of such restrictions and the basic difficulty of simply getting to the area, visitors continued to flock to the Trinity site the few times it was officially opened. Conducting research for her master’s thesis, Kristel Wills visited in April 1998 along with several thousand other tourists. She found the scene like a carnival with people selling books, videos, pins, postcards, magnets, and T-shirts from tent shops along with vendors of hamburgers and drinks. At one tent shop an enthusiastic man demonstrated radiation levels with a Geiger counter. The general level of radiation, he explained, was comparable to simply being in the sun for a while, but the glaze on an old Fiestaware plate caused a “frantic clicking” of the Geiger counter and a small sample of trinitite caused it “to go crazy.”68 Wills expected to find “a sort of quiet veneration for this radioactive ground. I thought there might be tears. I believed that people came to this site as a pilgrimage . . . I thought that this place might actually serve as a kind of American Dachau that would remind people, ‘Never again.’” Instead, she found “a kind of carnival” of gift shop tents, “colorful blue port-potties lined up neatly nearby, a large food counter, and a quarter mile walk to the most exotic attraction of all: nothing.”69

        
        
          A Personal Visit to the Trinity Site

          In 2015, the seventieth anniversary of the Trinity, Hiroshima, and Nagasaki atomic bombs, a record 5,534 people visited the site. A year later, on April 2, 2016, when I visited the site, by 7 a.m. over thirty cars waited in line one hour before the Stallion Gate entrance was scheduled to open.70 By 8 a.m. several hundred cars were lined up along the narrow two-lane road outside the chain-link fence surrounding the White Sands Missile Range and then filed slowly past guards, some carrying machine guns, and past soldiers scrutinizing drivers’ licenses and car registration papers. Four hours later the line of cars stretched several miles. In addition, army buses brought in scores of tourists from the Alamogordo area, southeast of the official drive-in entrance. Based on car license plates, tourists in April 2016 came primarily from local western states, especially Arizona and California; many were local New Mexicans. But others came from Texas, Iowa, New York, and even British Columbia.

          The ways that officials from the White Sands Missile Range staged the Trinity site for the open house in October 2016 reveal a lot about the meanings they hoped tourists would take away from the visit. They trucked in items to provide tourists with a narrative to absorb. Some years the props have included a replica of the bomb itself: deceptively small in its roughly three-foot circularity. In 2016 a replica of Jumbo, brought to the site and displayed inside the fence, provided very little explanation of what the original plans for Jumbo had been and why they were eventually scrapped. Nor was there an explanation of what happened to Jumbo following the success of the test.71 Reproductions of photographs, blown up to poster size, lined the chain-link fence. Those photos showed some of the Army Corps of Engineers men who built the site and some of the well-known scientists who designed the bomb. They showed hardworking American men employed in primitive and challenging surroundings; the photographs depict sturdy American grit and diligence, scientific know-how, and integrity. The Trinity open house traditionally includes the famous photographs of the fireball expanding from second to second with its growing mushroom stem. These have become iconic even though photographs of later, ever-larger nuclear explosions have become even better known to the American public.

          Nothing at all controversial was displayed during my visit. It is noteworthy, however, that even though controversies are avoided, the Trinity site does not celebrate American triumphalism in inventing the atomic bomb or its role in Japan’s surrender in World War II. That triumphalism—“Victory Culture,” in the words of one historian, so long a part of the nation’s reactions to and memories of World War II, celebrated by many citizens and criticized by others—does not hold the stage at the Trinity site commemorations. Nor did any photographs depict the destruction of Hiroshima and Nagasaki.72 The atmosphere at the site that October morning could only be described as toned-down, casual, apolitical. Tourists wandered about gazing at the photographs, standing in line to have a turn to be photographed next to the obelisk commemorating the test. None of the tent stores of earlier years remained except for a display table with samples of trinitite and one author selling his history of the test. Many visitors simply wandered about almost desultorily. Visitors who had seen enough at the ground zero area could take a short bus ride to the nearby restored McDonald ranch house to imagine the bomb being assembled. And after that, they headed home.

          For some time people studying museums and historical sites have begun to try to understand how visitors react to museum exhibits and what tourists think of the sites they visit. It is challenging to determine what visitors see, understand, and feel; it becomes especially a problem when we try to understand what tourists take away from the Trinity site. The White Sands base staff provides no guest books for recording reactions, and they truck in for the day almost everything at the site, so it all seems ephemeral. What do the tourists think about what they see? How much do they absorb about the test and its consequences? In spite of decades of attempts to create a memorial site, what remains today is emptiness rather than explanation, nothingness rather than the science or the historical explanations of the bomb and the reasons for its use in Japan. The Trinity site is in many ways unique among the proliferation of areas attracting atomic tourism because of its isolation, the harsh desert surround, its sparse exhibits, and its only occasional accessibility. It is a site to which visitors must bring their own sensibility. Perhaps some tourists have a dawning appreciation for the area’s stark beauty, as did Ronald F. Lee, the chief historian of the National Park Service, after an early autumn visit to the site in 1947. Lee wrote, somewhat in surprise, “It is difficult to describe the strong appeal of this barren spot. Some persons might find the area disappointing; to me the visit was unforgettable. The approach is long, desolate, and forbidding. . . . There is a certain near grandeur in the wide valley setting with low rolling mountains a few miles off, ranging around on all sides. The abandoned landscape, unfriendly near at hand, but appealing in the larger [?] provided a sort of wild and appropriate stage, on a huge scale, for the atomic explosion.”73

          Noting the ironies surrounding the historic preservation of the Trinity area, historian Ryan Edgington observes that the site “has become a place largely defined by imagined encounters with nuclear weapons,” and although it lacks “a narrative history that connects its ecological past to its modern value as a monument to the nuclear age,” the site has become an “international site of remembrance” that has emerged from the contaminated desert.74 The Trinity site does not fit the mold of “dark tourism” sites that draw tourists in other parts of the world (the Chernobyl and Fukushima sites, for example, or the Holocaust and other genocide sites). As I have argued, American atomic tourism seems motivated by patriotism, a fascination with technology, or simply a love of American history more than any particular lure of “darkness.” Nevertheless, darkness is inherent in the history of the site, as Japanese atomic bomb survivor Kyoko Hayashi discovered on her visit in 1999. The surrounding desert may seem colorless, but the history of Trinity is definitely not beige.75
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          1. Trinity area landscape, 1945. Courtesy of LANL.
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          2. Windmill, water pump, and water storage tank on platform; unidentified ranch. Courtesy of LANL.
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          3. Transporting old ranch water tank to Trinity Base Camp. Courtesy of LANL.
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          4. Trinity Base Camp. Note the windmill for futile attempts to increase amounts of potable water. Courtesy of LANL.
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          5. Men at Base Camp in line for food. Courtesy of LANL.
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          6. Transporting Jumbo from the railroad siding to the Trinity site. Courtesy of LANL.
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          7. Jumbo en route. Courtesy of LANL.
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          8. Jumbo, unscathed after the Trinity test. Courtesy of LANL.
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          9. Stacking explosives for the 100-Ton test in May 1945. Courtesy of LANL.
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          10. Constructing the 100-Ton test; a wooden platform to support the cases of TNT. Courtesy of LANL.
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          11. Posing before the 100-Ton test, May 1945. Courtesy of LANL.
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          12. Desert landscape and trucks near the Trinity site. Courtesy of LANL.
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          13. Hoisting “the gadget” up into the tower the afternoon before the test. Courtesy of LANL.
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          14. The bomb being hoisted up into the tower. Courtesy of LANL.
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          15. Unidentified soldier setting up experiments before the Trinity test. Courtesy of LANL.
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          16. The Trinity explosion at sixteen seconds. Courtesy of LANL.
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          17. Debris in the desert after the test. Courtesy of LANL.
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          18. Debris and decaying bunker after the Trinity test. Courtesy of LANL.
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          19. Ruined bunker, possibly destroyed by the test or perhaps an example of later ruin. Courtesy of LANL.
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          20. Open House 1965. Tularosa Basin Historical Society/Museum, Archives and Special Collections.
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          21. Crowd at Open House 1965. Tularosa Basin Historical Society/Museum, Archives and Special Collections.
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          22. Open House 1968 parking lot and “Keep Out” sign. Tularosa Basin Historical Society/Museum, Archives and Special Collections.
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          23. Cars at Open House 1968. Tularosa Basin Historical Society/Museum, Archives and Special Collections.
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          24. Downwinder protest at the entrance to the Trinity site, Open House 2016. Photo by author.
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          25. Ring created for the mounted military police detachment at Trinity. It carried special insignia and words: “Silencio and Servicio” along with the traditional spur and number 1 for the first mounted military police in the army. Photo by Jenn K. Jett. Courtesy of White Sands Missile Range Museum.
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          26. SED Robert J. S. Brown’s bolo tie made of trinitite. Photo by author.
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          27. Nagasaki, September 1945, destroyed by the plutonium bomb first tested at Trinity. Courtesy of LANL.
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