What We Should Have Learned 





A. David Rossin


LLNL Workshop


June 2, 1999





Technical Fixes for Political Problems


The threat of proliferation has been with us since the discovery of nuclear energy.  How could it be otherwise?  All five of the major nuclear weapons nations developed nuclear weapons before they had commercial nuclear power.


In every nation, the decision to develop nuclear weapons has been a major political decision.  But in no nation did that decision emerge from open public debate.  Producing HEU or plutonium for weapons involves a long-term and costly national commitment.


Despite articles explaining how cheaply a nuclear device could be made, in every actual case the effort has been massive and the cost has been huge.  In addition, the cost of weaponizing the nuclear explosives and building delivery and guidance systems has been significantly greater than the cost of the nuclear program itself.


Therefore:


Even though made in secret, the decision itself is clearly political.  It reflects a perceived national need of the highest priority.  The means to obtain HEU or plutonium is a necessary condition.  However, it is not a sufficient condition.


A number of alternative ways are available to obtain weapons material.  Cutting off one path may influence a political decision, but if the political decision is made, other ways can be found to obtain nuclear weapons.  Since the Ford-Carter campaign, American nonproliferation policy has had a preoccupation with diversion of material by a government from the civilian nuclear power fuel cycle.


Government Diversion as contrasted with the Terrorist Threat


While the physics of basic nuclear weapons design is no longer so closely held that it cannot be gathered or learned, engineering experience and familiarity with testing experience is not so widely accessible, and that is another necessary condition for a nation.


There is a world of difference between terrorist scenarios (in which the objective may be the possession of one explosive device) and with practical military force requirements.  A nation which makes the serious political decision to obtain nuclear weapons needs a credible arsenal either as a deterrent to defend itself or to destroy an adversary.


These two different types of threats require different thinking and different policy responses.  Both threats can be dealt with appropriately.  Effective strategies that would deal with each appropriately would be less costly and disruptive than a single comprehensive policy that would attempt to cover both types.  However, it was the quest for a comprehensive policy that dominated Jimmy Carter’s thinking.


At that time, arguments for stopping commercial reprocessing came from different directions.  Several members of the Ford-Mitre panel focused on proliferation risks from separation and transportation of plutonium.  Joe Nye presented the case for “timely warning” that Albert Wohlstetter and his colleagues had propounded.


Wohlstetter argued that a nation with a civilian reprocessing plant would be a “latent proliferator.”  By having all remaining components secretly ready, plutonium could be diverted and weapons could be assembled in as little time as a week or two.  This could be insufficient time for diplomatic actions which could defuse a nuclear confrontation.  Therefore if many nations have nuclear power, and if some build reprocessing plants which are practically impossible to safeguard, Nye reasoned, these are the ingredients for the latent proliferator scenario.


John Deutch said he was not impressed by the proliferation argument, but that it was the economics, particularly the higher cost of MOX fuel compared to traditional LEU fuel, that showed there was no urgency to start reprocessing.


Spurgeon Keeny combined this “economics” argument with the increase in proliferation potential to form the key recommendation of the Ford-Mitre report: that commercial reprocessing should be deferred.  Tom Cochran of NRDC knew that if reprocessing did not proceed, the breeder reactor wouldn’t either, and that would limit the future for nuclear power.


To Jimmy Carter, stopping reprocessing became the comprehensive nonproliferation policy he needed in order to deliver on his campaign promises.


INFCE





Both Presidents Ford and Carter spoke of working with other nations to find ways to reduce the threat of nuclear proliferation.  Less than three months after Jimmy Carter became President, he announced his policy, and said that the US would convene an international study to explore less proliferation-prone fuel cycles.  It was called “The International Fuel Cycle Evaluation.”  (I interviewed seven guys who each claimed to have originated the idea of INFCE.)  When preliminary negotiations were held, it was called “Program.”  France refused to participate until “Evaluation” was substituted.


Joe Nye became the spokesman who explained why INFCE was needed:


* To find ways to have the benefits nuclear power without separating plutonium.


* To give the world an opportunity to reconsider the whole nuclear fuel cycle before making an irreversible commitment to reprocessing.


* To get the image of the bomb away from nuclear power so it more easily could win public acceptance.


* There was plenty of uranium in the Earth to support a once-through fuel cycle, therefore the United States did not need to make the commitment to reprocessing and the breeder for many years or even decades.


* We can put nuclear waste in the ground with or without plutonium.


* When (and if) the need for the breeder reactor becomes clear, we can start the technology up again.


INFCE reached its conclusion in three years.  That was the amount of time it bought.  But time is bought at a cost.


INFCE did not find a fuel cycle that would deliver the goal sought by the Carter administration.  It did not influence any other nation to change its nuclear fuel cycle.


“Those who cannot remember the past are condemned to repeat it.”


	- - George Santayana   “The Life of Reason”


Japan changed its reprocessing flowsheet to co-processing, but not because of INFCE.  It was direct US pressure.  (On the other hand, the French tripled the reprocessing capacity they had been planning.)


But over the three years of INFCE, the US industrial momentum to begin reprocessing was lost along with the fast breeder reactor program, and its planning for waste disposal was delayed by a decade (and more later on).  Nuclear power in America was already in serious trouble at the time of the 1976 election.  Only one more plant was ordered (1878) and it was cancelled.  Dozens of nuclear power plants had already been cancelled when demand growth stalled after the Arab oil boycott.  After the Carter policy, plants in which limited cash had been sunk were cancelled.


No nuclear power plant ordered after 1973 was completed.  It became politically correct to believe that the nation can get by without any more nuclear power.  The risks of that belief have rarely been explored.


Even though the lessons of INFCE were different than what its American planners anticipated, they are extremely important.


The most important lesson will not be found stated explicitly in its text: It is hard to find a technological fix for a political problem.


By defining proliferation risk as the existence of separated plutonium, practical fuel cycles and workable material safeguards were excluded, leaving no new options that proved to be attractive on a commercial scale.  


It is absolutely vital to recognize similarities and differences between governmental diversion from the civil fuel cycle, clandestine national weapons programs, and terrorist actions that could become nuclear threats.  And INFCE revealed that it is necessary to:


* Recognize the political nature of arguments and positions, and differentiate them from technological realities.


* Recognize that science and technology do not remain static.  Problems will be identified and solutions can be developed.


For example, systems and safeguards can be made more proliferation resistant when designed to meet realistic needs.  The experience of ‘How safe is safe enough?’ needs to be applied, rather than trying to do everything that anyone can think of.  It also means weighing the benefits of a technology change for proliferation resistance against the benefits that could be lost if the change were made.


That means setting priorities, and finding a valid basis for setting priorities.  The simplistic “How many steps to build a bomb?” (or “How much time to build a bomb?”) as the sole criterion for weighing proliferation risk has been dangerously misleading and has led to serious misunderstandings by Congress and the public.


Safeguards methods to counter terrorist scenarios involve physical security, material control and accounting with quality assurance, personnel control and management responsibility for guarding against insider threats, and proper handling of sensitive information.


In terms of material security, significant advances have been made in safeguards technology since the 1970’s.  Here is an area where technology, experience and the scientific knowledge possessed by the weapons laboratories has made major contributions and can continue to do so.


An even bigger challenge involves more than technology.  It is vitally important that the meaning of technological improvements be effectively communicated to the public, and particularly to legislators and policymakers.  This will require skills that the Laboratories may have to add to their current strengths.


Can?  Would?  Will?  Why?


“If you build it, they will come!” - - Ray Kinsolving   “Field of Dreams”


With access to plutonium, it is possible to build nuclear explosives.  There are people who can figure out how to do it.  But will anybody build it?  That question is much harder to answer, because it is a matter of political, personal and power.  That is why the existence of a reprocessing plant is not equivalent to the decision to build a nuclear weapons arsenal.


The goal of minimizing proliferation risks from the nuclear fuel cycle has been under study since 1946.  Contrary to the claims that were flying back and forth at the time of the Ford-Carter campaign, the subject was not new, and did not just enter the public arena at that time.  In fact, by then, the NPT was almost a decade old!


History may never answer the question of whether any decisions were because of the Carter policy or in spite of it.  Of the nations referred to in newspaper columns of that day as candidates to “go nuclear” only Pakistan and South Africa actually did.  Interestingly, North Korea and Iraq were rarely listed at all!  And there was not one path, but many.


Why did INFCE’s three years of work end up on dusty shelves?  If a less proliferation-prone concept is possible and one is designed, will anybody build it?


The dilemma is not the same as the bomb, but the logic parallel is worth attention.  It takes vision, investment, technology, courage and time, let alone the ability to comply with regulations and obtain political acceptance, to build a single nuclear plant.  Lead times are long.  It takes even more time, money and vision to embark on any new fuel cycle, and it won’t happen without confidence that it will be allowed to proceed and be economically viable.


But having a concept, even a dream, does not ensure that you can build it, or even start it.  We know (and knew of) many concepts for nuclear power that did not include reprocessing.  But is there a combination that will lead to building real systems?  The nuclear power industry realized that such prospects were virtually zero at the time of the Carter policy, but failed to communicate it to the public and to Congress.  It lost the political battle.


We know how to dispose of nuclear waste.  Have we explained it well enough?  No, and neither the industry, the scientific community nor far-sighted political leaders have been able to do it.  And we certainly still have the waste!


We understand material safeguards.  We can implement new and better systems as they are developed, to the level they are needed.  But we would not be prudent to respond to every safeguards whim, some of which may be aimed less at stopping proliferation than at stopping nuclear power.


Like making atomic bombs, there are things that nations and people can do but do not do!


What can we do and how do we do it?


In this case, one could argue that the National Environmental Policy Act says that we should evaluate the tradeoff for losing whatever you must give up for marginal reduction in the threat of proliferation.  This is hard to quantify.  It could not easily be reduced to a simple proportionality and put into a report.  But the debate needs to be joined.


We need to unlink, as Pief Panofsky says about excess plutonium disposition, the civil from the military.  But how to do it?  The link is not the desire of the power industry nor the weapons experts.  Just as with the excess plutonium, the link is the product of a political agenda, not a technological requirement.  The original concept of the NPT was to build a wall around civil nuclear power so that it would not be the source for weapons material.  


In the U. S. we should be able to reach an agreement to allow closed civil nuclear fuel cycles if they are transparent and safeguarded.  This is the obvious reality in France, Belgium and the U. K.  There are ways to provide the information necessary to meet transparency requirements as well as to protect trade secrets and financial information from competitors.  And if a nation needs energy enough to have nuclear power, they will have no case for avoiding safeguards on it throughout its fuel cycle.


Finally, we have to go beyond the simplistic thinking that says the existence of Pu equals a weapon.


Nuclear Power – The Baby that Went Out with the Bath Water


Is there any point in having nuclear power in the future?


If there is, its societal impact should be evaluated on real criteria.  If the nuclear power fuel cycle can be adequately safeguarded, one of the major obstacles to its future can be overcome.  If the fuel cycle in use today and the increased role that it could achieve in the future can be shown to meet realistic criteria to keep its materials from becoming nuclear weapons threats, the United States government can and should confirm it clearly and publicly.
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