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1. INTRODUCTION

It is very difficult to predict development in the LLRW scene for the
coming decade because of the unsettled climate at present. However, it is
becoming increasingly clear that storage will play an important role in the
LLRW management equation. It is a vital and integral component of meeting the
intent of the federal LLW Acts and all states and compacts, as well as
individual generators, should be factoring it into their management
strategies. The reason is that the mandated milestones are not going to be
met. Very few states or compacts will comply with either th'e 1993 or 1996
deadlines. New York provides a good example of how a dedicated, conscientious
and well-funded effort to locate a site for disposal facility was thwarted by
public pressure, and progress in New York will be greatly delayed. Storage is
an inevitable requirement.

As will be shown, the technology for LLRW storage is not complicated.
There are proven, safe and cost efficient methods available. However, they
must be implemented with care and political, licensing and public interaction
processes must be included. This all requires time. It is important that
storage plans be developed early and in parallel with disposal plans and
receive the same degree of intellectual effort and commitment.

In this presentation I would like to describe some of the storage
technologies that are being successfully used today. Then I will discuss some
of the alternative methods by which these technologies might be implemented.
Next, I will review the storage strategies that are being used by some of the
states in the northeast.
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2. STORAGE TECHNOLOGIES

The technologies in use at four different facilities will be reviewed:
University of Vermont, Vermont Yankee Nuclear Power Plant, West Valley
Demonstration Project and Ontario Hydro's Bruce Nuclear site. These
technologies cover a wide spectrum, ranging from very complex and costly
methods to ones that are relatively simple to implement.

The State of Vermont has been out of compliance with federal law and has
been denied access to the disposal facilities of the sited states since
January, 1989. For this reason, temporary storage is particularly critical in
Vermont and I would like to review how two generators are dealing with this
problem. In both cases, it was recognized early that such a situation could
arise and appropriate steps were taken.

University of Vermont - The University uses a 3,500 sq ft building
located on campus to store their waste. Storage space is provided for waste
that will ultimately go to disposal and for short-lived waste that is being
held for decay. In addition, space is required for empty barrels and other
supplies. There is about 2.5 to 3.5 years of storage capacity. Although a
fairly simple structure, it is equipped with flood, fire and intrusion alarms
and has been designed to be flood proof.

Although fairly simple technology, it is important to recognize that the
lead time for this structure was approximately four years. Two years were
required for obtaining funding and space from the university authorities and
one year for receiving the municipal, state and federal approvals. This stage
involved public interaction and was not without the inevitable newspaper
headlines. Another year was necessary for design and construction. Thus,
although a contingency plan for on-site storage was developed in 1984, the
building was not completed until 1988 and did not come into functional use
until January 1, 1989.

Vermont Yankee Nuclear Power Plant - The next slide shows modular,
rectangular concrete storage containers in use at the site of Vermont Yankee
nuclear station, a 504 MW boiling water reactor. Planning began in 1985 and a
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number of waste treatment as well as storage options were evaluated
(Fuller, 1990). Modular concrete rectangular boxes were selected as the
storage method of choice. These contain both boxes of dry active waste and
condensate resin in cylindrical high integrity containers. The modules are
arranged in a more or less rectangular array, in two layers, with the more
radioactive resin modules in the center. The base is made of crushed stone
and the site is surrounded by a chain-link fence. A total of 150 modules are
planned and will allow five years of storage capacity. The facility, which is
located adjacent to their protected area, began operation in May 1989.
Further information on modular concrete storage containers is provided by
Dufrane (1990).

West Valley Demonstration Project - A number of methods are being used
to store LLRW at West Valley, however, only one is discussed here. This
involves the use of Sprung structures, or tents. A typical tent in use at
West Valley is about 82 ft wide and about 275 ft long and has a design life of
10 years. The tents are quite robust and are made of fire-retardant material.
This particular tent has been in use for five years and the intention is to
continue its use for an additional three to five years. This example is
included to illustrate that simple solutions are available and under
appropriate circumstances can meet performance requirements.

Ontario Hydro - Ontario Hydro has a policy that all LLRW generated at
its 17 operating nuclear power plants will not be disposed, but rather will be
stored until such time that appropriate disposal facilities are in place.
Thus their centralized facility as Bruce site in Ontario has a design life of
50 years and a much longer operational period is expected. It has currently
been in operation for approximately 19 years, providing a strong demonstration
of the fact that safe storage can be provided over long periods of time.

The waste is received and inspected at a waste treatment facility which
houses an incinerator and a compactor/baler, where the treated waste can be
repackaged as necessary. A number of structures are used for the long-term
storage of the LLRW; storage buildings are used for the low-level waste,
cylindrical concrete holes and concrete trenches are used for low and
intermediate level wastes such as resins. These are shown in the next few
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slides. Approximately 280,000 cu ft of waste are currently stored per year.
All waste is retrievable.

By apply'nq a systems approach with constant review, considerable
evolutionary development has occurred over the past 15 years in both
operational procedures and design of structures (Carter and Rao, 1985).
Perhaps the most significant is the move toward larger diameter, augured
holes. These are concrete lined with an internal steel liner and monitoring
system in the annul us.

By indefinitely postponing plans for disposal and instead implementing
long-term storage, Ontario Hydro has very neatly avoided the political turmoil
associated with LLRW in this country. Their centralized, long-term storage
strategy could well provide a model for what we may have to move toward in the
remainder of this decade.
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3. IMPLEMENTATION OPTIONS

The technological options must be placed into a political context.
Storage will be required for at least a few years and, depending on the state
or compact, possibly for much longer periods. As shown by Ontario Hydro,
long-term storage is feasible and the possibility of storing for periods of up
to 25 years should be investigated.

The simplest approach would be for the states to require generators to
store their own waste. Technologies such as those implemented at University
of Vermont, Vermont Yankee and possibly West Valley would be appropriate.
However, a number of smaller generators, particularly hospitals would have
considerable difficulty as their space and resources are already under stress.
There is also some question about the legality of forcing the individual
generators to provide storage after January 1, 1996.

An alternative option would be for the state to provide a central
facility for non-utility waste and utilities to provide their own on-site
storage. This option is fairly attractive as the utilities are the major
generators and generally have the resources, staff and land available to
provide such storage. Licensing for the utility storage appears to be
relatively straight forward as evidenced by the many facilities that have been
established. The non-utility central storage will be more problematic, not
only because of the public opposition that will arise, but also because of the
licensing uncertainties.

In theory, perhaps the most logical option would be for the
compacts/states to provide centralized interim storage capability for all
their generators, as it is part of their mandate to do so. A systems approach
should be applied which would incorporate all facets of managing LLRW and
would seek to minimize the risks due to transportation, handling, storage and
also ultimate disposal. However, in practice this option is faced with
several hurdles due to the difficulties that would be encountered in siting
the facility and the licensing uncertainties. For example, agreement states
may not have regulations for licensing a storage facility (i.e., New York).
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Currently the NRC estimates that it would require a minimum of two years for
reviewing a license application for a central state storage facility.

An interesting approach would be to establish regional facilities or
possibly a national storage facility. As it is highly unlikely that this
would be initiated by government, it wound probably need to be a private,
commercial operation. Politically this might be attractive to some states who
would accept a storage site as a trade off against having to accept a disposal
facility. In turn, guarantees and substantial bonds would probably need to be
posted by users of the facility to assure the state and local community that
the waste would be removed from the site. Such an approach should be
encouraged by both the DOE and NRC as it provides a workable and face-saving
solution to the LLRW impasse which is rapidly developing. The NRC could be
quite influential, in particular, if they would reverse their stance of not
favoring long-term storage and instead moved to placing greater priority on
this area and worked to promote, encourage and assist it.
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4. STORAGE POLICIES AND DEVELOPMENTS

I would like to briefly review the policies and developments with regard
to storage in a few of the northeastern states. Perhaps in no other part of
the USA is storage such a vital issue as in the NE, due to the lack of
progress in forming compacts and in making progress in developing state
disposal facilities.

New York - It is now well established that New York will not meet the
federal milestones. Although it has been recognized for some time that
storage must be provided, very little progress has been made. Originally it
was thought that a central site might be made available for all generators.
This plan has now been discarded and the intention is to have each generator
provide their own interim storage. This will place considerable stress on
some generators, particularly smaller establishments such as hospitals and
universities which are already generally short of space and resources. The
New York State Energy Research and Development authority has been given a
mandate and budget to develop a strategy for storage. They are establishing a
panel to evaluate the ability of generators to store their own waste on site
for extended periods and to evaluate the feasibility of developing a
centralized facility for waste from academic and medical institutions.

Maine - As a result of their numerous legislated approvals needed to get
a disposal site, Maine recognized several years ago that they would not be
able to meet the 1996 milestone. As a result the Maine legislature passed
law LD1266 in 1989 requiring generators to store their LLRW between 1996 and
2001. This will undoubtedly be challenged in the courts as being in variance
with the 1986 Amendments Act. The law also provides the option for the Maine
LLRW Authority to construct a centralized storage facility if it is determined
that it is necessary. At this time no decision has been made as to which
storage option will be undertaken by the Authority.

Vermont - Although currently not in compliance and barred from disposal
facilities, Vermont enacted a law in early 1990 with the objective of
fulfilling the requirements of the federal LLRW law. However, Vermont is
considerably behind schedule at this point in time and will have difficulty in
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meeting the 1993 and 1996 milestones. This is compounded by the fact that
Vermont is taking a unique approach in seeking to separate long-lived waste
from the shorter-lived constituents with the intent of disposing of the latter
in an out-of-state facility. In the meantime, each generator is responsible
for storing LLRW at its own facility. No contingency plans for storage are
currently being developed and it is not clear what will happen on January 1,
1996, when the state must take possession of the waste.
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5. SUMMARY

As has been discussed, the need for LLRW storage is rapidly growing
since it appears that the majority of states and compacts will not meet either
the 1993 or 1996 milestones. It is necessary for generators and state
agencies to recognize this need and to commence early planning so as to
minimize the impacts on the states and generators. Ideally, a systems
approach should be taken which factors storage in as an equal factor with
transportation, disposal, and processing which will optimize the overall
system.

In many ways regional storage facilities make a lot of sense and we
should seek ways to encourage such a development. These facilities might well
operate for periods reaching 25 years, if necessary.

It is important that the federal departments, in particular the Nuclear
Regulatory Commission, reverse their policy and support the storage concept.

In conclusion, storage should be viewed very positively as a means by
which the unrealistic schedules of the LLW Amendment Act can be avoided but
otherwise allowing the intent of the legislation to be met, namely giving the
states time to shoulder their responsibility for disposal and to make further
progress with compact consolidation.
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