Stockpiles

The threat of nuclear destruction has receded in our imaginations
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Few events have had a more profound impact on our world than the development and use of the atomic bomb. Yet nuclear weapons often seem distant and complex. The Day after Trinity tells the story of the development and explosion of the first atomic bomb (at the Trinity test site) through the life of its designer, the physicist, J. Robert Oppenheimer. He was, as one Nobel laureate is quoted in the film, a tremendous intellect. Yet he was also ultimately a man with the frailties of all men, an individual whose last years were marked by defeat as he was excluded from further work on atomic energy during the McCarthy period, in part due to his opposition to the development of the hydrogen bomb. Through his story, nuclear weapons-at once so abstract yet so terribly real in their effects-are made more accessible. Two interesting themes emerged throughout the film. The first is the tension between the delight of scientific discovery  and the social responsibility for its results. The second was the story of how the American government co-opted the scientific brilliance of a generation or progressive-wing scientists to ignite a so-called Cold War with Communist Russia.

A) The task of Stockpiles

Stockpile stewardship refers to the United States program of reliability testing and maintenance of its nuclear weapons without the use of nuclear testing. 

Since the United States has also not tested nuclear weapons since 1992, this leaves the task of it stockpile maintaince resting on the use of simulations (using non-nuclear explosives tests and supercomputers, among other methods) and applications of scientific knowledge about physics and chemistry to the specific problems of weapons aging (the latter method is what is meant when various agencies refer to their work as "science-based"). It also involves the manufacture of additional plutonium "pits" to replace ones of unknown quality, and finding other methods to increase the lifespan of existing warheads and maintain a confident nuclear deterrent. 

Most work for stockpile stewardship is undertaken at United States Department of Energy National Laboratories, mostly at Los Alamos National Laboratory, Sandia National Laboratories, Lawrence Livermore National Laboratory, the Nevada Test Site, and Department of Energy productions facilities, employing around 27,500 personnel for the work and costing billions of dollars per year. 

B) The history of Stockpiles

The Stockpile Stewardship Program was established in response to the Fiscal Year 1994 National Defense Authorization Act (Public Law 103-160), which requires, in the absence of nuclear testing, a program to:

1. Support a focused, multifaceted program to increase the understanding of the enduring stockpile; 

2. Predict, detect, and evaluate potential problems of the aging of the stockpile; 

3. Refurbish and re-manufacture weapons and components, as required; and 

4. Maintain the science and engineering institutions needed to support the nation’s nuclear deterrent, now and in the future. 

As the civilian steward of the nation’s nuclear weapons complex, the U.S. Department of Energy (DOE) National Nuclear Security Administration is responsible for the safety and reliability of the nation’s nuclear arsenal. The U.S. Department of Defense partners with the DOE in setting requirements and establishing production goals against civilian and military surety and safety concerns.

A suite of enhanced capabilities and facilities across the Nuclear Weapons Complex (which includes weapons laboratories, production plants, and the Nevada Test Site) have been developed to fill in the knowledge gaps and to provide data relevant to identified stockpile concerns. Capabilities specific to the Nevada Test Site include: Atlas, the Big Explosives Experimental Facility (BEEF), the Device Assembly Facility (DAF), the Joint Actinide Shock Physics Experimental Research (JASPER) Facility, and the U1a Complex.
C) The present of Stockpiles

Using stockpile stewardship tools and capabilities in place of nuclear tests requires a greater predictive simulation capability than was available in the past to certify changes or modifications to the nuclear weapons stockpile and to develop modified weapon designs. A main goal of the present nuclear weapons program is to manage risk across an aging nuclear weapons stockpile by making informed decisions about nuclear weapon design margins and uncertainties and about ways in which those margins and uncertainties change over time. This goal can be accomplished by continuous surveillance, that is, sampling of weapon components in the nuclear weapons stockpile, evaluating and assessing the condition of those weapon components, and establishing the lifetimes of those components. Decisions to replace weapon components, which sometimes cannot be manufactured exactly like the original components, must be based on the best technical assessment and evaluation of the current weapon design margins and uncertainties and on ways to improve the weapon design margins and reduce their associated uncertainties. 

The technical judgment developed in the old weapon development and testing program, which included management of risks when weapons were certified and tested, does not have an equivalent development of technical judgment in the Stockpile Stewardship Program. That is why managers in the current nuclear weapons program must assume more risk concerning certification than managers had to assume in the past. The new approach to certifying a nuclear weapon is very different from that used in the past and requires new tools and capabilities that are currently under development. Over the next several years, many parts of the nuclear weapons stockpile will be refurbished. That process will require certification of both replacement components manufactured by new methods and modified components. 

