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NUCLEAR WASTE DISPOSAL:

CAN THERE BE A RESOLUTION?

Past Problems and Future Solutions

John F. Ahearne

INTRODUCTION

Nuclear waste as a poblem was identified in the early 1950s. According to one government
historian, "in 1949 the commissioners (of the Atomic Energy Commission) and staff struggled for
months to agree on the text of a public report on handling waste materials from the Atomic
Energy Program."[11 Although there had been some dissatisfaction from nuclear critics, public
discussion and congressional reports, nuclear waste as a major problem for the nuclear industry
surfaced with vehemence in California in the mid-1970s.

In 1976 a referendum campaign put Proposition 15 on the ballot in California. Citizens
were to vote in June 1976 on the proposal, which would stop any further building of reactors and
phase out any existing reactors, absent convincing proof of their safety. Major publicity
campaigns were mounted for "Yes on 15" and "No on 15". As was later harshlyCTiticiZed, the
"No on 15' received support from the San Francisco Regional Office of ERDA (Energy Research
and Development Administration). In the midst of the build up towards the referendum, a bill
was introduced into the California legislature by then Assemblyman Charles Warren of Los
Angeles. Warren later went on to be Jimmy Carter's first Chairman of the Council on
Environmental Quality (CEQ). One week before the June referendum, Governor Jerry Brown
signed the bill that put in place a nuclear moratorium in California. As many of you know, this
bill provided that before more nuclear reactors could be built in California, the California
Energy Commission would have to determine "that a demonstrated technology and means for
permanent disposal of high level waste exists and has been approved by a responsible federal
agency." Although many in California at that time viewed this as a moderate alternative to
the Proposition 15, there is strong suspicion (certainly by me) that Charles Warren and his
supporters well understood implications of the bill that they were advocating. Consequently,
although Proposition 15 lost by a two to one margin, in 1978 the California Energy Commission
decided that the Sun Desert reactor project could not proceed.

The Act itself was challenged on the grounds that a state had entered an area of federal
preemption. That issue was taken to the United States Supreme Court. In 1982, the Supreme
Court decided that the California Legislature had passed the law on economic grounds, arguing
that in the absence of a demonstrated permanent disposal site and process the cost of disposal
was too uncertain. Since economic regulation is a state responsibility, the Supreme Court
concluded that it could not go behind the stated intent of the legislature, and allowed the
California act to stand. This essentially shut down future growth in nuclear power in
California.

Jimmy Carter was elected President in November of 1976 and entered office in January of
1977. As one of his first major initiatives, he announced that within three months he would
produce a national energy plan to address what he described as the moral equivalent of war (an
extraordinarily unfortunate phrase, leading to a well-spread joke on the acronym). The Energy
Plan was published on April 29, 1977. As befits having nuclear power described in the Carter
campaign as the "energy of last resort", nuclear power did not have a major place in the Energy
Plan. However, nuclear waste was discussed. The plan noted "the currently projected growth
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rate of nuclear energy is substantially below prior expectations.. .. " The plan listed six
problems of nuclear power; the fifth was "lack of a publicly accepted waste disposal program."
[21 The actual actions described in the plan with respect to nuclear waste were somewhat
ambiguous:

"Finally, the waste generated by nuclear power must be managed SO a t Protect
current and future generations. Improved methods of storing spent fuel will enable most
utilities at least to double their current storage capacity without constructing new
facilities. (This referred to the then beginning Program to rerack pools.) Two actions
have been taken to ensure that long term waste storage facilities are available by
1985. he Energy Research and Development Administration's Waste Management
Program has been expanded to include development of techniques for long term storage
of spent fuel. Prototype technologies, complete designs, and initial environmental
criteria for waste repositories will be developed by 1978. Licensing of the first
repository should be completed by 1981. There will be an opportunity for thorough
public review at each of these stages. (This referred to the conclusion that away-
from-reactor storage was going to be necessary and, in particular, that in order for
nuclear power programs to move on, that the federal government was going to have to
take responsibility for the fuel. It was thought a federal location would have to be
selected and a facility constructed. Obviously these dates were highly optimistic and
were based on little more than wishful thinking, primarily by ERDA.) A task force
under the direction of the Assistant to the President for Energy will review the entire
ERDA Waste Management Prograrn."(31

The last statement, the commitment to a review, was due to the Schlesinger staff's
conclusion "there was not a [nuclear waste] program we could defend. We thought the entire
program needed re-examining."[41

The study committed by the National Energy Plan was conducted under the lead of Dr.
John Deutch, who was then the Director of Energy Research in the newly established
Department of Energy. The Deutch report concluded that there was too little time for site
selection and licensing to get a repository opened by 1985, the date chosen for accomplishing all
major goals in the National Energy Plan. The Deutch task force also concluded that there was
no reason to insist on reprocessing, that spent fuel could be put directly into the repository, the
once-through fuel cycle. Considerable skepticism met this conclusion, since a fundamental
tenant of the quite vocal environmental members of the Carter administration was that
reprocessing was evil and consequently must be banned. It was in this vein that the President, a
few weeks prior to publication of the Energy Plan, had announced the government would not
support reprocessing, essentially a ban on commercial reprocessing in the United States. The
Deutch report also led to another study, done by the Interagency Review Group on Nuclear
Waste Management. "is interagency group included participation by non-goveTnment entities,
including some strong critics of nuclear power. the Interagency Review Group struggled mightily
and produced a report in March of 1979 laying out a few major conclusions. These included:

(1) There is no fundamental reason why a suitable repository site could not be found.

(2) The once-through fuel cycle made eminent sense.

(3) A system view should be applied, which included exan-tining both the geology of the
site and the engineering of the repository.

(4) The location of the site and the repository licensing process should include "consulta-
tion and concurrence" with the local state. This phrase was, I believe, deliberately
chosen as being sufficiently nebulous that supporters of federal preemption could con-
clude that the federal government could override a state's objection, while, at the
same time, allowing state's rights supporters to believe that, in a final showdown, a
state's veto would take precedence.
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Eventually, after many struggles which almost produced a congressional bill, on January 7,
1983, Public Law 97-425 was passed, the "Nuclear Waste Policy Act of 1982." Any of you
involved with that bill know that it had a very close passage. In the waning hours of the 97th
Congress, a hastily called meeting of the House Rules Committee enabled the bill to squeak
onto the House floor. In theory, this act would lead to the federal government finally having a
program which would meet the California requirement and establish a final resting place for

nuclear waste generated in the United States.

An early judgment on the effectiveness of the bill was made by the Nuclear Regulatory
Commission in May of 1983. The Commission had been under a mandate from the D.C. Court of
Appeals to reach a conclusion as to whether or not they had confidence that the waste problem
could be solved. The NRC issued a preliminary finding of confidence that the waste problem
would be met. However, as a commissioner I abstained from that vote. In my additional views,
I noted that absent the Waste Act, the commission could not have found confidence. However, I
questioned whether the Act could carry so heavy a burden. I was concerned that ambiguities in
the Act could weaken congressional support and that the deadlines were unachievable [5] We
are all aware that the U.S. history of facing up to the nuclear waste problem has not been good -
and that of the rest of the world is not much better.

CURRENT PROBLEMS

Three categories of waste should be thought about in addressing the nuclear waste prob-
lem. For many years, defense waste was the hidden part of the problem. As a combination of
the changes in the world and the problems that the Energy Department has had with its facil-
ities, defense waste is not growing very rapidly. However there is a rapidly growing aware-
ness of the poor condition of much of this waste. The identified, concentrated waste is located
primarily at Hanford, Washington, the Idaho National Engineering Lab, and Savannah River,
South Carolina. Dating from the days of the Energy Research and Development Adminis-
tration, it had been hoped that a substantial amount of some of that waste would by now be
located underground in New Mexico, at the Waste Isolation Pilot Plant WIPP). The problems
at WPP are characteristic of the problems that the nuclear waste program has had in the
United States.

The second major category is commercial waste. Even if a guillotine approach were taken,
such as that of California's Proposition 15, and all nuclear reactors now operating were shut
down and forever more not allowed to operate, a large amount of commercial waste still would
need disposal. Such a shutdown is not going to happen. Nuclear power is too valuable a pro-
ducer of electricity. In the United States, at the end of last year, 110 nuclear power plants had a
capacity of 98,000 megawatts. Nuclear power represented almost 20% of the U.S. electricity
generation in 1989. However, only four reactors were under construction in the U.S. at the end of
1989. The future development of nuclear power in the United States is at best bleak. Inter-
nationally, at the end of last year, 426 reactors werc in operation with a capacity of 318,000
megawatts. An additional 96, with a capacity of 79,000 megawatts, were under construction.

Consequently, nuclear waste is going to be generated commercially in this country and
around the world and will continue to be generated for the foreseeable future. The problem of
commercial nuclear waste is not going to go away.

The third category of nuclear waste is that as of yet ungenerated by the commercial
operation of the next generation nuclear power plants. I differentiate between categories two
and three, not because of a belief that the waste will be of inherently different character,
although some new designs may provide that, but, rather, to try to differentiate the issue. For
some, objection to a nuclear waste disposal technique appears to be part of the overall opposi-
tion to nuclear power. I recognize that it may be difficult to determine which came first.
Certainly, there are many concerned citizens in the U.S. and elsewhere whose opposition to
nuclear power stems from the lack of resolution of the nuclear waste issue. Seeing the amount of
nuclear waste that is being generated without a solution being identified, hearing about some of
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the problems that temporary storage has had (primarily leaking defense wastes in the United
States), has led some groups of the public to conclude that nuclear power should not be
supported. On the other hand, it has seemed to me in some of the debates that I have been in
over the last ten to fifteen years, that some of the opponents are primarily opposed to nuclear
power for a variety of reasons and have identified the lack of a nuclear waste solution as
possibly the Achilles heel of this technology and therefore have concentrated their arguments
on nuclear waste disposal. Although my observations on the California initiative were distant
in both geography and time, my impressions are that a significant amount of the support for the
legislation that did pass stems from this attitude.

FUTURE SOLUTIONS

I see five potential solutions:

1. The Daniel Farragut Solution. You may recall his quote in the Civil War: "Damn the
torpedoes. Full speed ahead."* At least a whiff of this approach can be seen in the
attitude taken of some federal officials in the past and in the Congressional selection of
Nevada as the'winner' of the nuclear waste lottery.

2. Burn the Actinides. This is the Argonne National Laboratory preferred solution,
originally directly related to the Integral Fast Reactor approach, in which the reactor
would bum up its own waste. Argonne has proposed that this actinide burning approach
could also be used to handle the waste from light water reactors. Although the technique
does not eliminate all waste products, in principal the radioactive material in the
remaining waste would have half-lives of less than 1,000 years. This would make a
significant difference in the proof requirements for the waste repository.

3. Magic-Land Solution. This approach is based on the belief that somewhere there is a
perfect location, where no one lives now or ever will live, and where there is absolutely no
risk involved in bringing material to that location. Although this may appear to be a
facetious description, it nevertheless is an inference that can be drawn from the description
of what would be required for some opponents to agree that solution would be acceptable.

I sympathize with these opponents. They believe that no adequate solution has been
proposed, and suspect that neither the industry nor the government is serious about finding an
environmentally acceptable solution. I must admit they have considerable support in past
history. If you believe this to be the case, then you have to be very skeptical and cautious about
endorsing any proposed solution. Such a solution, if agreed to, would then enable nuclear power
to go forward and would, in the views of the skeptics, end any government and industry search
for a better solution. Consequently, this magic-land approach is described. It might also be
called the "bring me another rock" approach.

4. The Technological Solution. Advocates of this approach believe there must be a signifi-
cantly improved technological fix to our current problem. In particular, they seek a
method that ]ends itself to a risk assessment, a standard engineering criterion, which geo-
logical disposal does not meet 6]. Several that have been suggested in the past, and not
accepted, include sending the material by means of rockets to the sun, where the waste
could safely burn up in its entirety, and deep sea bed disposal, where the waste would be
located in areas where no one lives or is likely to live. Inherent in the actinide solution is
another technological fix: burning up 100% of the waste in some self devouring approach.
Unfortunately, none of these have proven to be economic or publicly acceptable.

Actually, the quotation is not clear, appropriate for a nuclear waste solution. The above is
given by the Oxford Dictionary of Quotations, 3rd ed. Bartlett's Familiar Quotations gives the
second sentence as "Go Ahead!" Mencken's A New Dictionary of Quotations gives even more:
'Damn the torpedoes. Captain Dayton, go ahead. Jowett, full speed." All agree it was in 1864
at the Battle of Mobile Bay.
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5. Wait. In this approach some interim solution would be required such as storing waste at
reactor sites, perhaps in dry storage located in above ground casks, or taking such casks and
moving them to a few central locations, probably run by the federal government. This wait
approach is the default which has been used for the last thirty some years for commercial
waste in the United States and elsewhere. From an analytic viewpoint, unfortunately,
this solution had not been deliberately chosen but, rather, resulted from not choosing As
Harvey Cox said, "not to decide is to decide."

MYTHS

In addressing public policy issues, at least in the United States, I find it useful to begin
from first principles. This often uncovers some basic assumptions which should be questioned. I
characterize these as myths when the questioning leads to substantial doubt as to the accuracy
of these assumptions. The following are principal myths I see associated with the U.S.
Nuclear Waste Program.

Myth 1. Without a Geologic Repository, Nuclear Power's Growth is Dead.

This position is well founded, if the California approach is taken. But the California
approach need not be followed. I believe that it will not be, given four conditions:

(1) There is a need for nuclear power in the United States. This would be based upon an
increasing demand for electricity. Absent a substantial demand for electricity, why
should there be introduction of new large base load capacity plants? In other words,
why should there be nuclear power?

(2) Demonstration that nuclear power is cost effective. Hidden in some of the pro-nuclear
arguments, that seem to be focused upon countering public opposition to reactor
radiation releases or the hazards of reactor operations, is the basic fact that no utility
is going to order a nuclear power plant as long as the management group concludes that
nuclear Power plants do not come on line on schedule, have a high probability of
costing significantly more than estimated, and, once on line, may not run very well.

(3) Demonstration that nuclear plants operate safely. Although I do not believe that poor
safety is the primary obstacle nuclear power faces in this country, safety certainly is
one obstacle. Federal and state regulatory agencies look with great skepticism upon an
industry in which operators fall asleep, major facilities are built in a slipshod fashion,
and regulations are willfully not followed.

(4) Finally, a convincing case made that an alternative to a repository will not be
environmentally harmful.

A geologic repository would be nice to have, but it is not necessary. What is necessary is to
find safe locations to store the waste. For the near term, the lifetime of plants, pool and dry
cask storage on site are acceptable. After a plant is closed, casks can be shipped to a federal
surface Storage site or sites. The casks can be kept there until the development of a final
solution, including possible new technologies.

The future life of nuclear power is not tied inextricably to an immediate solution to the
high level waste problem. If electricity demand and environmental concerns lead to serious re-
examination of nuclear power, and existing plants are running well, that is good reliability and
cost control, and there are no major accidents, then the high level waste repository will not be
necessary. Even California may change. However, if these conditions are not met, and nuclear
power is not strongly needed, then the waste issue is a big problem and California is an obstacle.
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Myth 2 If Open Discussions Were Used, the Public Would Accept a Site.

One view is that the AEC/ERDA/DOE approach has been to choose a state or locale
without local involvement, and, hence, local opposition results. In other words, this view
implies the opposition stems from a faulty process. Another view is that the federal weakness
has been in not speaking clearly, and using too much technical jargon.

However, siting high level waste sites is not different than siting low level waste sites or
hazardous waste sites. The issues may be complicated by technical language and federal un-
willingness to discuss with affected populations. However, the underlying dispute may well be
about values, not facts 7]. Open discussion, starting dialogue early, is desirable - but may not
remove local opposition. In fact, it may solidify opposition. People do not see why they should
accept something no one else wants, and which results from a technology from which they do
not benefit.

Myth 3 Rational Analysis Can Determine Where a Site Should Be Located and What is the
Appropriate Cost to Be Paid.

This belief is part of the two cultures problem. It was recently criticized in a report by the
Board on Radioactive Waste Management: "The Board believes that this use of geological
information and analytical tools to pretend to be able to make very accurate predictions of long-
term site behavior is scientifically unsound.181 There is an inherent belief of technologists
that analysis can be used to resolve the high level waste siting problem. However, the high
level waste problem is a combination of a hard technical problem and a volatile political
problem. In the United States a major reason for being so hard a technical problem is the
criteria the solution has to meet.

Myth4. TeUnitedStatesProgramisinTroub]eBecauseoftheConnectiontoDefensePrograms.

In the United States there are the three previously mentioned high level waste problems.
Although they are often lumped together, there are important differences, some technical,
some temporal. As I mentioned earlier, the three categories are defense waste, existing
commercial waste, and future commercial waste. I have not included future defense waste
because I believe any new future defense waste will be minimal. I agree with former Energy
Secretary Herrington, who said that the DOE is awash in plutonium. Consequently, the United
States will not be running any reactors to generate new plutonium. Any high level waste from
the defense operation already exists, with the possible exception of that from new production
of tritium. The actual counted volume of defense high level waste will continue to increase as
old facilities are decommissioned and weapons scrapped.

Two distinctions between the defense and commercial high level waste are plutonium
content and physical form. The plutonium content of defense waste can be much higher in the
residuals at Rocky Flats, and in the reactor fuel. The second difference is that most of the
defense high level waste comes from reprocessed fuel and is now in sludge, cake, or liquid form.
The commercial high level waste is primarily spent fuel from commercial nuclear power plants.

The existence of the defense and commercial high level waste significantly influences the
debate for new nuclear power plants. This waste is with us. Solutions must be found. Once
found, these solutions also may permit new plants to pass through the waste barrier.

Myth 5. Reprocessing is Necessary to Resolve the High Level Waste Problem.

This had been the strong belief in the United States. In 1970 an AEC policy statement
identified reprocessing as essential. The AEC program had three essential elements:

(1) Spent fuel would be reprocessed in commercial plants and the waste solidified for
shipment to a federal repository.
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(2) The AEC would build a federal repository in embedded salt for a permanent
irretrievable storage.

(3) However waste from defense programs would be disposed on site [91.

PROBLEMS

A 1987 OECD nuclear energy agency study concluded that "there ae no unsurmountable
economic or institutional reasons for not considering an IWR (international waste repository)
system. .. " The study notes that safety would be improved by ocating waste at one site versus
many, and that the host could receive substantial economic benefits. All countries should
benefit from the economies in scale and "few disadvantages seem to weigh against the
establishment of an WR."110) This does sound very much like the arguments for locating the
U.S. site in Nevada. However, the Nuclear Energy Agency Radioactive Waste Management
Committee concluded "the concept of a disposal site opened to a few countries at a time,
possibly on a regional basis, was, in principal, sound and potentially attractive, but the
political situation, including public opinion considerations, was not sufficiently ripe yet to push
itfurtherforthetimebeing.1111 And"whetherornotaninternationalrepositorywilleverbe
located obviously depends on at least one country finding sufficient incentives to be the first to
receive foreign waste.1121 This last is an iportant point. Translated into the domestic
consideration, although the nuclear waste policy act gives a federal override, it is obvious that
the United States program would be far further along were a state to conclude that a high level
waste site is a positive benefit.

Morris Udall in the 1970s identified this as a key ingredient to any solution. In Udall's
typical humorous fashion, he said that perhaps the best solution to finding a site for a high
level waste repository would be to put it out for bids. Each community would be invited to say
how much money they would require. The community that would require the least amount of
money from the federal government for accepting the high level waste repository would get it.
Udall went on to say that the winning community could also put up a sign saying 'This is the
town that glows in the dark."

The OECD does list cost. As a result of the Swedish radioactive waste management plan,
the Swedish government in 1982 fixed the contribution for high level waste management and
decommissioning at approximately 23 mills per kilowatt. A 1982 Congressional Budget Office
mid-range estimate was about I mill /kWh for waste management, not including decommission-
ing, and a 1982 DOE study put it at a bit less 131. The Nuclear Energy Agency concluded
11 available estimates suggest that the cost of radioactive waste management is no more than a
small percentage of the total cost of producing nuclear electricity."[141 However, in a prescient
comment, the study noted ".. the comparison with the cost of electricity production is only
really meaningful if there is reasonable assurance that part of the income produced will in fact
be used to finance radioactive waste management."[151 As you know, there is now considerable
anger arising in the U.S. utility community over the 2.4 billion of the nuclear waste fund
already spent.

According to the OECD, in 1989 in Canada there was approximately 14,100 million grams
of uranium in used fuel in storage. This is all at power stations. In 1978 Canada began a
program to put waste 500-1,000 meters underground. Acceptability of the concept is scheduled to
be decided, based upon a review, by 1993. If accepted, the earliest a site could be in operation
would be 2020 to 2025 1161. The Canadian plan is to have one site, which could be used to store
the waste from I 0 years of production 11 71. The plan is to expect approximately 37,000 million
grams by the year 2OW in both wet and dry storage 1181. The egulatory requirement is to have a
10-6 cancer risk to the most exposed group per year over the next 10,000 years 191. The Canadian
program does have a laboratory in place 440 meters underground in a granite formation. The
Canadian approach is to have a container whose design lifetime is 500 years 201. It is
interesting to note that Canada produces more electric tons of heavy metal than does France or
Japan 211. This is undoubtedly due to the unenriched uranium fuel cycle used by the Canadians.
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No country has a well developed program for a high level waste repository. In 1987, the
OECD Nuclear Energy Agency study listed the development of the program as of that time.
The following provides a clear picture of the rate of progress. This is a summary of the
estimated date of operation of high level waste repositories.

Belgium - no date.
Canada - no date.
Finland - name a site by the year 2000, submit designs by 201 0.
France if early examination turns out well, "in the 2010s."
West Germany - planning on using Gorleben by the year 2000.
Japan - start construction by the year 2000.
Netherlands - no date.
Spain - after 2015.
Sweden - 2020.
Switzerland - approximately 2020.
United Kingdom - no date: "development of repository and siting studies for high level

waste will be commenced when the need arises."[221
United States - no date.

In France, fierce opposition that has arisen since the OECD reported a decision in March of
this year to halt the drilling for one year in order to hold discussions with the local popula-
tion. France had identified four sites. There was only one at which there was no opposition.
Parliament set up a special committee to discuss the issues with the local people and to explain
the problems. Some French observers believe that this parliamentary committee has had some
success. Their report is due in November and a debate in the National Assembly will follow
probably in December to January.

Major problems facing high level waste resolution in the United States, in no particular
order of priority, are the following:

Weakness of Nuclear Power

High level waste is one of many problems. But the weakness of nuclear power drives good
people away from Working on nuclear power issues. As many of you know, nuclear engineering
departments have been closing in the United States. This is due to a combination of lack of
funds being provided for research and a lack of interest on the part of the students. The future
does look bleak. In the absence of research monies for professors or students interested in
working in the field, talent is not going to be applied to any of the nuclear energy problems
including high level waste disposal.

Unrealistic Expectation

These expectations are exemplified in the EPA regulations. In the early 1980s, when the
NRC was addressing the waste confidence issue and discussing what requirements should be
placed upon repository, one of the senior attorneys argued strongly in a position endorsed by
several of the commissioners, that zero release to the atmosphere was the only possible re-
quirement. The supporters of this position came from two camps: first, the legal argument.
This was that courts do not like ambiguity. If one were to say "a very small amount' or "an
amount that would not be hazardous" or 'limits within acceptable levels' or "limits to guaran-
tee no more than x release over y years" courts would be very uneasy. Saying zero release was
nice, clear, and easily understood by the court system. Hal Lewis has written: "Scientists are
not troubled by the idea that a question may simply not have an answer, but judges and lawyers
are.123) The second group were those who argued that any release could then be multiplied by
worldwide populations and the length of time that radioactive materials remain radioactive
to lead to an unacceptably large number Of fatalities. Consequently zero release would be the
only acceptable number. The Nuclear Regulatory Commission staff, the Advisory Committee on
Nuclear Facility Safety of the Energy, the National Research Council Board on Radioactive
Waste Management, and I all believe that the EPA standard is unrealistic. I think I am also
correct in stating that the EPA scientific advisory board gave similar advice to the EPA.
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It is a Vg1y Tough Poblem

Finding a solution to the high level waste must be seen as a very difficult problem. And it
is for this reason that, worldwide, there is no obvious easy solution.

Cultures do not necessarily cross boundaries, yet neither France nor Japan, usually touted as

having efficient, well-developed, and successfully ongoing programs, has found a solution to

the high level waste site.

The National Academy board has noted, "There is a strong worldwide consensus that the

best, safest long-term option for dealing with HLW is geological isolation."[241 However, the
program is not working - anywhere. At least one alternative should be considered: the consen-

sus may be wrong 251, or it may not be timely. Therefore, I conclude with some comments based
upon me emarks made by a historian in looking at the first two decades of the nuclear waste

problem. He wrote after listing the questions that he saw in 1978: 'The fact that questions such

as these have persisted over more than two decades suggest three possibilities. One is that the

questions have no definite answers and must be continually reexan-dned as circumstances change.

A second possibility is that federal officials have come up with the wrong answers. Finally, it

is even possible that they have been asking the wrong questions.1261

Why does the igh level waste problem have to be solved now? 'Mere are perhaps three
answer t that question.

First, to have a recovery of nuclear power. But a lack of resolution of the high level waste

problem is not the principal reason that nuclear power has foundered and, consequently, solving
it will not automatically revive nuclear power. However, if the nuclear industry is adamantly

convinced that this is the key to reviving nuclear power, then the nuclear industry should

demonstrate its conviction by putting much greater effort into resolving the high level waste

problem technically, not through public relations. For example, a substantial effort on the

actinide burning approach might demonstrate, in the old American phrase, "putting your money

where your mouth is."

Second, the high level waste problem must be solved now because it is a devil's brew.

However, chemical wastes last longer, as we all know, than do the radioactive wastes. As one

expert has noted: "There is real risk in nuclear power, just as there is real risk in coal
power.... For some of [these risks], like the greenhouse effect, the potential damage is

devastating. While for others, like nuclear accidents, the risk is limited, but imaginations are

not. For still others, like the risk posed by a high-level waste repository, there is essentially

nothing outside the imagination of the gullible.127] Furthermore, any technical solution or

any solution to a risky problem requires one to think carefully. It is often better to do it right

than quickly.

A third reason fr requiring it to be solved right now is that HLW disposal is a major

technical problem blocking a potentially valuable energy source. But we need a new solution.

The current solutions are not working.

I believe that we ought to recognize the failure of the geologic repository approach. I
believe the federal government should identify, with industry's assistance, the best techniques

for surface storage. Some federal locations should be selected for shipping casks from reactors

at end of lifetime. The locations of these sites should be chosen using the technique suggested by

Mr. Udall, that is, recognize these are unwanted products and consequently any locale taking

them must receive a fee for service. And this fee for service should be chosen on the basis of

whoever is willing to make the lowest bid. We then would adopt the wait solution. Wait for

either a new technological solution or for te general public to agree with Prof. Lewis.

I recognize this may lead to requiring large payments and perhaps may not lead to a

revival of the nuclear option. But what I am addressing here today is a possible solution to the

nuclear waste problem, not revival of the nuclear option.
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