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Introduction


A decade after the Cold War’s end, we have much to learn about both the future and the past of atomic energy in all its vast dimensions. While the bombs themselves remain poised and potent and very much under the purview of an increasingly outmoded secrecy-oriented and centralized national security state framework, information about the environmental, health, economic and social costs and impacts of atomic energy is proliferating. An edgy realization has emerged over the past decade that a `war at home’ was waged throughout the Cold War, in the sense that vast areas of the US were contaminated with radioactive materials in the production and testing of nuclear weapons. These sites will long endure as legacies to the `American Century’, and much work is being done to determine how and whether these sites can be remediated for present and future generations. 

Indeed, as many scholars across academic disciplines have been documenting, the US (and in particular the interdesert West) did become a laboratory for building and testing conventional and nuclear weapons throughout World War II and the ensuing Cold War. 
 While the remediation of the toxic contamination of conventional weapons production will be immense, it is nuclear contamination that will be our greatest challenge. The brilliant Danish nuclear physicist Niels Bohr argued in 1939 that producing an atomic bomb “can never be done unless you turn the United States into one huge factory.”
 That factory was built, and the task of assessing the environmental hazards of this colossal nuclear factory, to say nothing of dismantling it, is now upon us. Indeed, if the Cold War period of the Atomic Age was characterized by apocalyptic fears of all-out nuclear holocaust
, the present time rings with the urgency of dealing with the bombs that did not go off but which nonetheless created immense environmental problems. As some of the secrecy surrounding nuclear issues throughout the Cold War is being lifted, the ongoing stories of nuclear technologies in US society and culture are being written. Work has begun on the “clean-up” of these wastes, such as they can be cleaned up. 

But in addition to the clean-up of decades of nuclear production, the complexities associated with storing nuclear wastes, whose toxic half-life ranges up to several million years, is a task that deeply challenges the institutional and imaginal frameworks of advanced industrial society. These wastes include most of the bombs themselves, the by-products generated in their production, the buildings in which they were produced, and commercial nuclear reactors and their spent fuel, to say nothing of the voluminous piles of uranium tailings generated in uranium mining. Indeed, while institutions of the select nation-states that have wielded nuclear technologies proved capable of producing nuclear weapons and nuclear-based electricity, none have been able to find satisfactory, long-term solutions for the premier garbage of those Cold War technologies.
 

This talk seeks to sketch out three stages of official U.S. governmental discussions regarding the status of Cold War nuclear wastes since the latter 1980s. I offer this broad framework as a way of reflecting on the difficult and halting process as the various agencies that have (mis)managed nuclear wastes over the past decades begin to face the colossal task of openly acknowledging the limits of clean-up, a sobering reality indeed. As I frame it, the first stage is represented by a US government-sponsored project to create markers for communicating with future generations over consolidated wastes at the Waste Isolation Pilot Plant in southern New Mexico. A second stage in public conversations over Cold War nuclear wastes is signaled by the publication of the US Department of Energy (DOE) booklet, Closing of the Circle on the Splitting of the Atom, in which an optimistic 50 year game plan for cleaning up the wastes on these sites is put forth. And finally, a third stage is represented by a recent DOE-requisitioned National Academy of Sciences report which states bluntly that most of the contaminated sites in the nuclear weapons complex will never be cleaned up; rather, it argues that some form of low-cost yet effective stewardship over these sites is needed to prevent human intrusion into them as well as to ensure that the radioactive materials themselves stay put. Tracking these emerging conversations will reveal the twists and turns that have taken place over the past decade as we begin to come to terms with the radioactive legacy of the Cold War. 

Cold War Nuclear Waste Management
Throughout the Cold War the problems posed by nuclear wastes were not to be seriously addressed. The national security imperatives of the Cold War, coupled with the overriding technological optimism that characterized the several decades after World War II, mandated that the emphasis was on the production of plutonium and ultimately nuclear bombs themselves and that radioactive waste would ultimately not amount to a serious problem. Indeed, this emphasis was reflected in the institutional structures that carried out the policies surrounding radioactive materials: from 1946 through 1974, the Atomic Energy Commission had both regulatory and management responsibilities. 

Among the few Cold War public discussions of the gravity posed by high-level radioactive waste is that of Alvin M. Weinberg, then director of the Oak Ridge National Laboratory. In 1972 Weinberg wrote of the problems immense challenges associated with the retainment of nuclear wastes at a moment when the commercial nuclear industry appeared poised for a vast expansion within the US.
 First, he noted that the dangerous nature of commercial nuclear technology demanded that the best technology and the best technicians be continually utilized in the service of averting what would surely be a disaster of a gigantic and unknown scale. And secondly, he exhorted that “questions as the adequacy of human institutions to deal with this marvelous new kind of fire must be asked, and answered, soberly and responsibly.”

As Weinberg saw it, many of the dangers associated with the uses and deployments of nuclear technologies were fundamentally “trans-scientific” in nature; in other words, though scientists and engineers could construct these fantastic machines, using them and ultimately taking responsibility for their interminable waste was a matter for cultural, and political and legal deliberations. Echoing the institutional mindset of the Cold War expertocracy, he observed that “the discovery of the bomb has imposed an additional demand on our social institutions. It has called forth this military priesthood upon which in a way we all depend for our survival...peaceful nuclear energy probably will make demands of the same sort on our society, and possibly of even longer duration.”
 It was not only for contemporaries that these technologies posed a problem: the “garbage” generated during their development and uses produced “ the great desirability, if not absolute necessity in this case, of keeping the wastes under some kind of surveillance in perpetuity,” demanding “a vigilance and a longevity of our social institutions that we are quite unaccustomed to.”

 Though Weinberg’s assessments of the challenges posed by nuclear wastes were quite sober, he was also one of the most forceful and articulate champions of commercial nuclear technologies in the US. Opposition to commercial nuclear reactors, nuclear weapons, and technological optimism more generally continued to grow throughout the 1970s.
 One very significant impact on institutions responsible for nuclear technologies in the US of this distrust was the creation of the Department of Energy (DOE) in 1977 and the splitting of authority for production and oversight into different agencies.
 For anti-nuclear activists, linking a public discussion of nuclear wastes with the push to expand commercial nuclear power was a central strategy, and this publicity ultimately resonated in Congress, where plans for waste disposal began to take on greater urgency.

As a step toward establishing a framework for these growing radioactive wastes, the Nuclear Waste Policy Act (NWPA) was passed in 1982.
 This act gave highest priority to deep geologic repository (i.e. underground storage) development for permanently housing the waste, and nine sites were originally identified as potential permanent burial sites for high-level radioactive wastes.
 To deal temporarily with the immediate problem of waste stockpiles gathering at the 110 nuclear reactors across the country, it authorized the development of Monitored Retrievable Storage (MRS) facilities. States aggressively resisted having the nation’s nuclear waste dump on their jurisdictions, and the mounting legal and financial concerns ultimately pushed Congress to revise the earlier Act by passing the Nuclear Waste Policy Amendments Act of 1987. Essentially, the Amendments mandated Yucca Mountain in Nevada as the sole possible permanent host, and it thereafter came to be known by many as the "the Screw-Nevada Bill"); a vast "site characterization" continues to determine if Yucca Mountain will serve as the first of surely several permanent repositories for commercially-generated radioactive waste (most military radioactive waste is slated for other sites).
 While Yucca Mountain is the target for (the most part) commercially generated wastes, military wastes (generated after 1975) are slated for the Waste Isolation Pilot Plant (WIPP) in southern New Mexico.
 After many years of scientific study and political maneuvering, WIPP has recently begun to accept wastes, much to the chagrin of many New Mexicans.
 
The end of the Cold War in 1989 brought about a whole new set of terms for dealing with the nuclear complex. No longer would the emphasis be on production, nor could the secrecy that characterized the operations of the many nuclear weapons production sites across the country be maintained. And certainly the money that had flowed so freely for the nuclear weapons complex throughout the Cold War would not be so easily forthcoming without justifications for continued operation and demonstrated results in the new focus of winding down the production sites, consolidating the waste products on these sites, and turning to the long-delayed problem of figuring out where they would ultimately be buried. This process entailed transforming a vast bureaucracy based on secrecy and accountability only to others who largely agreed with the ends-justifying-the-means activities, and determining where to most productively place the energies and resources of the DOE and related agencies responsible for nuclear wastes. As indicated in the introduction to this article, three distinct phases can be detected in terms of how the DOE put a public face on dealing with the problems of nuclear waste over the decade since the end of the Cold War. The remainder of this article will explore those three stages.

Stage I: Monument to Waste, or how do we keep Future Generations From Our Garbage?
The first stage in how the US government publicly addressed the problems of high-level radioactive waste in the wake of the Cold War involved framing the problem as one that chiefly concerned our responsibilities to future generations. These activities unfolded around the Waste Isolation Pilot Plant (WIPP). As the world’s first deep geological repository for radioactive wastes, the WIPP site is viewed by nuclear advocates as a demonstration of the ability of governmental scientists to safely engineer, in both a scientific and political sense, that the problems of nuclear wastes could be ultimately overcome.
 Integral to the licensing process for opening the WIPP site is an Environmental Protection Agency (EPA) mandate that it be reasonably viable in terms of isolating the wastes from the biosphere for 10,000 years. Additionally, a method of communicating to future generations the gravity of substances buried underground at these sites is also mandated. 
 

To meet the challenges of how to inform future generations of the buried nuclear materials, the DOE, through the Sandia National Laboratories, chose two teams of eleven members each of experts comprised of astronomers, anthropologists, archeologists, linguists, materials specialists, artists, etc. to investigate this problem; in spite of the fact that 92 nominations from 75 different organizations and individuals for panel members were garnered, all but one panel member was male, the overwhelming being white academics. 
 The charge for the panel was to develop a system of permanent, passive markers to inform future generations for the 10,000-year EPA mandate of the wastes buried underground. The assumptions here was that intentional entry into the WIPP site could not be stopped and hence planned for, but disturbance of the site without full knowledge of its dangerous contents could. After a variety of meetings beginning in November, 1991, and a number of provisional reports, a final report for both teams was published in April, 1992, under the title “Expert Judgment on Markers to Deter Inadvertent Human Intrusion into the Waste Isolation Pilot Plant.” 


In their reports the two teams agreed on a number of provisions: that there was indeed a moral imperative to construct a marker for WIPP; that multiple levels of messages should be created to better ensure survival of the marketing system; that the markers should be linked to off-site archives with redundant information about WIPP; that markers should be constructed of materials that could not be easily recycled; and that the marking system should not attempt to frighten or mislead future societies, but rather, be as truthful as possible about the contents of WIPP. The two teams disagreed on a number of issues as well: whether or not to attempt to communicate the dangerous nature of the underground contents via the use of archetypal signs, which is to say, to communicate through the “feeling” evoked by marker design vs. markers that that rely on how they are arranged and the messages contained on them. Both teams were confident that a marking system could be successfully designed to both communicate the required information and endure over the vast timeframe involved. 

The marking systems that were put forth (see Appendix A for selected designs), then, utilized past archaeological sites as models. Indeed, motifs from and material structures of the pyramids, Stonehenge, and other ancient sites were studied and integrated, and the teams determined that it was impossible to design markers that would repel future generations. In other words, marking systems that attracted attention were settled on, but constructed of materials that could not be easily deconstructed for uses by future generations. This would be one of the biggest public works projects in history, a long-term tourist attraction with a deadly serious purpose. As Team A would frame it, the conceptual design for the messages and markers would need to communicate the following: 

This place is a message... and part of a system of messages... pay attention to it! Sending this message was important to us We considered ourselves to be a powerful culture. This place is not a place of honor... no highly esteemed deed is commemorated here... nothing valued is here. What is here was dangerous and repulsive to us. This message is a warning about danger. The danger is in a particular location... it increases towards a center... the center of danger is here... of a particular size and shape, and below us. The danger is still present, in your time, as it was in ours. The danger is to the body, and it can kill. The form of the danger is an emanation of energy. The danger is unleashed only if you substantially disturb this place physically. This place is best shunned and left uninhabited.


In sum, then, the focus upon creating markers for future generations, while intrinsically interesting, indeed fascinating, frame the challenges associated with nuclear wastes in terms of our responsibilities to future generations. The focus in these reports was not so much on the waste itself, nor of the present peoples who had been and were being exposed to it, but on a very abstract notion of “future generations.” After these reports were officially published, they generated a great deal of attention and aspects of them were reproduced in a variety of popular outlets.
 While the need to communicate with future generations about the long-lasting toxic nature of these radioactive wastes is an important consideration, this focus projected the impression that the wastes from the Cold War nuclear weapons complex could and would be consolidated and that nuclear weapons production sites would be cleaned up. As we will see, however, this process was not an easy task.

Stage II: DOE Glasnost/Perestroika; or How Do We Get More People Interested in Our Garbage? 

A second stage in facing the problems of high-level nuclear waste can be demarcated by the publication of US Department of Energy materials assessing the Cold War’s environmental legacy. In the immediate post-Cold War years, there was much talk of a “peace dividend,” as resources could be finally diverted from Cold War weaponry to domestic concerns. No longer would nuclear weapons research be a top priority, but rather attention began to shift toward discussions of what to do with the thousands of nuclear weapons, the contaminated nuclear weapons production facilities, and the excess bomb material; in addition, commercial nuclear industries, whose radioactive garbage was technically the responsibility of the US government, began to more actively demand that the spent fuel rods and other nuclear materials that had been sitting on-site at reactors across the country. Talk of that peace dividend ceased nearly as abruptly as the Cold War itself as the US Department of Energy (DOE) began a concerted inventory and public discussion of the vast monetary, technical and environmental remediation that loomed at the sprawling nuclear production sites across the country. Long characterized by extreme secrecy in nuclear matters, the end of the Cold War brought new oversight and greater accountability to the DOE. This public scrutiny instigated a “new culture” of openness and a restructuring of the agency, something that changed the way that the DOE related to the public more generally. 

Indeed, throughout the Cold War, the military and expert-driven structures that predominated over civil society in making decisions over the deployment of nuclear technologies (both military and commercial) made it possible for bureaucracies like the Atomic Energy Agency (and to a somewhat lesser extent its successor, the Department of Energy) to act without public involvement or even public knowledge. In the wake of the Cold War these very federal agencies (and interwoven industries) increasingly need to demonstrate their viability and relevance and generate public acceptability outside of those strictly national security frameworks. Thus, we witness the broad-scale emergence of what Andrew Wernick terms “promotional culture” in governmental agencies like the Department of Energy and elsewhere, in which the techniques of advertising are applied to increasing areas of public life.
 Promotionalist ethics typically equate education with advertising, re-framing public discourse and gaining acceptance for particular actions as problems in communication rather than legitimate issues demanding education, etc. As it concerns federal nuclear agencies, this is indeed the case, as increasing numbers of sociologists, political scientists, educators, pollsters, etc., have been integrated into the Department of Energy for "public outreach" and expanding the `community of knowers’ and the `community of stakeholders.’ This is especially apparent in the drive to site both temporary and permanent nuclear waste dumps, as local residents are typically very resistant to allowing them. But it is also apparent in the Department of Energy more broadly, as funds and public trust are both fleeting. 
 

Indeed, these developments begin to become increasingly evident in DOE publications. 

“Coming clean with our past and opening many of our files to the public,” then-Secretary of Energy Hazel R. O’Leary wrote in 1994 in the introduction to Closing the Circle on the Splitting of the Atom, will “earn public trust and foster informed public participation in Government decision making,...putting a human face on the work being done to close the circle on the splitting of the atom.”
 The glossy booklet, filled with photographs and facts and figures of the nuclear weapons production sites, sets out to do just that. Interestingly, the booklet appropriates the photographic critiques of Robert del Tredici, whose presentations of radioactively contaminated Cold War sites represent one of the earliest and most successful members of the Nuclear Photographers Guild. His menacing and often claustrophobic photographs lend an eerie quality to the booklet’s ostensible straightforward educational purposes. In addition, the booklet appropriates the metaphor of the clock that the Union of Concerned Scientists, the institution started by nuclear physicists and other scientists critical of the secret and militaristic ways that nuclear research took at the end of World War II, had so successfully used in gaining public attention to the perils of nuclear weapons.

Speaking about this task, Assistant Secretary for Environmental Management for the DOE Thomas Grumbly writes: 

In the grand scheme of things we are a little more than halfway through the cycle of splitting the atom for weapons purposes. If we visualize this historic cycle as the full sweep of a clock face, at zero hour we would find the first nuclear chain reaction by Enrico Fermi, followed immediately by the Manhattan Project and the explosion of the first atomic bombs. From two o’clock until five, the United States built and ran a massive industrial complex that produced tens of thousands of nuclear weapons. At half past, the Cold War ended, and the United States shut down most of its nuclear weapons factories. The second half of this cycle involves dealing with the waste and contamination from nuclear weapons production - a task that had, for the most part, been postponed into the indefinite future. That future is now upon us.

The American nuclear state has been active for 50 years, and according to Grumbly’s calculations, we have another 50 years to go in cleaning it up at cost upwards of hundreds of billions of dollars. The DOE booklet uses words, graphs and charts, and photographs to detail the environmental, health and safety problems that exist in the vast nuclear weapons complex. Describing how the new mission at the end of the Cold War revolves around the environmental management of these problems, the booklet sets forth four major activities: managing the urgent and high-risk nuclear materials and facilities; managing a large amount and variety of wastes; restoring the environment of these contaminated sites; and developing new technologies which can address the activities described above.
 Summing up this project, the booklet suggests that 

The Cold War is over, but its legacy remains. Solving the waste management and contamination problems of this legacy will take many decades and hundreds of billions of dollars.... these problems cannot be solved by science alone. In the midst of the complexities and uncertainties, one thing is clear: the challenges before us will require a similar -if not greater- level of commitment, intelligence, and ingenuity than was required by the Manhattan Project.


And so, the booklet seeks to bring the public back to square one and conceive of the task of cleaning up the sites as tantamount to a new Manhattan Project. Cleaning up the waste is presented as possible but only with massive influx of money and public interest. But once again, this was not to be the case.

STAGE III: How Do We Keep Our Garbage From Harming Our Generation? 

While the DOE proceeded to consolidate and clean up nuclear wastes at productions sites across the country
, it quickly became clear that the 50 year plan for re-mediating the environmental contamination at the sprawling nuclear weapons complex was overly optimistic. Environmentalists had long been skeptical of DOE’s ability to clean up the many contaminated sites across the country, and many had discussed this in terms of “national sacrifice zones” where radioactive contamination would persist in perpetuity.
 In the mid-1990s, a group of 39 environmental groups headed by the National Resources Defense Council successfully sued the DOE to make more-broadly public the character of radioactive contamination at all DOE sites, create an Internet database detailing that information, study the problem of long term stewardship of sites that may not be cleaned up, and create a $6.25 million fund for assessing the technical and scientific studies that DOE produced.
 In addition, Resources for the Future (RFF) convene discussions of experts and citizens with the express intent to ease DOE into a more frank assessment of long-term stewardship of contaminated waste sites in which the people living near them would have significant input into what decisions would be ultimately made.
 DOE proceeded to commission the National Academy of Sciences to undertake a study designed to assess the DOE plans and recommend further action. This report was released on August 7, 2000. Articulating the uneasy parameters of nuclear challenges, it states that 

Nearly 150 sites around the country are contaminated, a nagging reminder of the nuclear arms race. DOE has concluded that even after planned remediation activities are completed –or found to be infeasible- at these so-called “legacy” waste sites, 109 of them will never be clean enough for unrestricted use… Because the long-term behavior of contaminants in the environment is unpredictable and physical barriers may break down at some point, the committee urged DOE to develop its stewardship plans under the assumption that contaminant isolation eventually will fail.

The NAS report proceeds to sketch out a framework for assessing what not being able to clean up these sites contaminated with various forms of radioactive waste might mean. It explores the limits of cleanup as well as the technical and institutional limits of ensuring the continued containment of the wastes. This sober assessment brings us back to what we began this article with: the US will be peppered with environmental monuments to the Cold War in the form of radioactive former-nuclear weapons production sites. These sites will necessarily remain off-limits to the public, for now and the indefinite future, but precisely how this will take shape is yet to be determined. 

Conclusion

Throughout Cold War nuclear materials were a highly limited commodity whose circulation was closely guarded by national security state; on the other hand, while these materials provided security from putative enemies of the state abroad, a “war at home” was being waged on domestic populations who came into contact with these materials with far less than full public knowledge of their existence and impact. The institutional matrix that gave rise to the vast nuclear complex is both obsolete and partially dismantled, yet the materials themselves remain forever as far and human time frame are concerned. In these wastes we have created a new (anti)commons, the ‘management’ of which will present an ongoing experiment in whatever social worlds arise in the future. Indeed, these sites will remain the most enduring material culture of the American Century. The task of taking responsibility for them is monumental, most pressingly for today, but enduringly as well.
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