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Attachment B

Interim Storage Report
U. S. Nuclear Waste Technical Review Board

Summary of Conclusions and Recommendations

After reviewing about two-dozen technical and nontechnical issues, the Board
believes that it is possible to find the right balance between disposal and storage. If the
following approach is used, both short- long-term spent fuel storage needs can be
addressed in a way that keeps the goal of repository development or permanent disposal

on track.

First, the Board sees no compelling technical or safety reasons to move spent fuel
to a centralized storage facility for the next few years. The methods now used to store
spent fuel at reactor sites are safe and are likely to remain safe for decades to come.
Despite some recent public opposition to utility efforts to develop additional storage, so
far, utilities have been able to add new storage capacity at their sites when needed.

However, the Board believes that federal storage capacity will be needed in the
future for two reasons. First, when a repository begins operating, a centralized storage
capability will be needed to provide added flexibility to handle the waste. For example,
storage would provide a buffer between the repository and the rest of the waste
management system if waste emplacement rates in the repository are less than spent fuel
acceptance rates. Storage capacity also offers technical advantages, such as allowing
spent fuel to be mixed and matched to optimize the thermal loading of the repository to

improve repository performance.

Second, commercial spent fuel storage needs will change markedly beginning
around 2010. Until then, approximately 15,000 metric tons of new storage capacity will
be needed at reactor sites. But beginning around 2010, large amounts of dry-cask
storage will be required to allow removal of spent fuel from the storage pools of reactors
that are being shut down. It is at this time that a federal storage facility operating at full
scale will be most useful. A centralized facility will relieve utilities of the need to build
new dry-storage capacity at shutdown reactors while accommodating any future
institutional or technical uncertainties associated with the long-term storage of spent fuel.
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Although currently prohibited by law, there is no technical reason why a
centralized storage facility (and supporting transportation infrastructure) cannot be
constructed prior to repository construction. In fact, because of the lead time needed for
planning and development, the Board believes it would be practical to begin planning
now for a federal storage facility(s) that can achieve full-scale operation (i.e., accept
3,000 metric tons/year) by 2010 when reactors begin shutting down in large numbers.

In the past whenever there has been a choice between storage and disposal,
disposal has always been made the primary focus of the federal high-level waste
management program. This is because the storage of commercial spent fuel is not an
acceptable substitute for disposal. Ultimately, spent fuel (commercial and defense) as
well as sizable amounts of high-level radioactive reprocessing waste will have to be
disposed of. The Board believes that the nation needs both sustained progress toward a
repository and a plan to address future spent fuel storage needs. However, efforts now
to refocus the program from disposal to storage, especially at a time when budgets are
tight, could jeopardize site-characterization and repository development efforts in three
ways: (1) by competing with the disposal program for resources, (2) by causing a real or
perceived prejudicing of a future decision about the suitability of the Yucca Mountain
site, and (3) by eroding the impetus and political support for repository development.

Given the current stage of the Yucca Mountain site-characterization program and
the fact that substantial new storage capacity will not be needed until 2010, the Board
has concluded that it makes technical, management, and fiscal sense to await the decision
on the suitability of the Yucca Mountain site for repository development before
beginning development of a full-scale federal centralized storage facility. The Board
believes that the following approach strikes the right balance between maintaining the

national goal of permanent disposal while meeting future storage needs.

. Disposal: The nation has a program for developing a repository for the permanent
disposal of spent fuel. So far, no technical reasons have been found for
abandoning the site being characterized at Yucca Mountain. The Board believes
that if the DOE can maintain the recent pace of underground exploration, testing,
and analysis, sufficient information should be available to determine within five
there is a high probability that the site, along with the appropriate engineered
barriers, can provide long-term waste isolation. Therefore, the Board recommends
that for the next several years the DOE continue to focus its primary efforts on
evaluating the suitability of the Yucca Mountain site for repository development.
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* Storage: The Board recommends that generic planning for a federal storage facility
and for a supporting transportation infrastructure begin now at a funding level
modest enough to avoid competition with the repository program. Development
of a large centralized storage facility should be deferred until after a decision has
been made about the suitability of the Yucca Mountain site for hosting a
repository. Because of the increased advantages of having a storage facility
located at an operating repository site, if Yucca Mountain proves suitable for
repository development, the centralized storage facility should be located there.
With adequate prior planning, activities could begin around 2000 to construct a
storage facility that would be operating at full scale by 2010 — at the repository
site. Operation by this date would largely eliminate the need to store significant

amounts of spent fuel at reactors after they are shut down.

The Board also recommends developing storage incrementally by limiting the
amount that can be transported to Yucca Mountain until the repository has been
licensed for construction. This will reduce the potential risks associated with
linking storage to the earlier milestone of site suitability, rather than waiting until
the NRC licenses the construction of the repository as required by existing law.

The Board suggests planning now for a limited-capacity backup facility, similar to
the one previously authorized by the Nuclear Waste Policy Act, for emergency
storage to be located at an existing federal nuclear facility. The backup facility
should begin only if a clear need for the facility is established. Its operation
should be phased out once operation of a storage facility at the repository site
commences.

The process of planning, licensing and developing a large federal centralized
storage facility and the transportation infrastructure that goes with it will take time;
estimates range from five to seven years. Even if passed into law now, none of the
proposals before Congress would enable operation of a centralized storage facility to
begin much before 2002 — and then not at full scale. With the spent fuel stockpile
currently at 32,000 metric tons and growing at 2,000 metric tons per year, it will take as
long as 30 years to empty the inventory at all the individual reactor sites. So, developing
a centralized storage facility at Yucca Mountain now would only reduce, but not
eliminate, the need to continue adding spent fuel storage capacity at reactor sites. The
Board’s suggested approach differs from currently proposed strategies only by the time it
will take to determine site suitability — at most five years.
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With respect to storage, 2010 is the key milestone. Being able to accept small
amounts of spent fuel in 1998 or 2002 will address the storage concerns of only a few
utilities. Being able to accept 3,000 metric tons per year for 30 years by 2010 will be
necessary to avoid having substantial amounts of spent fuel sitting at shutdown reactors.

Given current funding projections, it appears that the Nuclear Waste Fund will be
only marginally capable, at best, of supporting the long-term development and operation
of a repository for the permanent disposal of spent fuel. Therefore, the costs of a
limited federal storage facility could be recovered through a new fee assessed on the
users of that facility. The costs of a large storage facility located at a repository site
(which would be used for all spent fuel) could be recovered by increasing the current 1
mill-per-kwh fee going into the Nuclear Waste Fund. This would avoid having future
taxpayers bear the costs of final closure of the repository.

These Board recommendations represent a departure from existing policies. The
Nuclear Waste Policy Act currently links development of a storage facility to the
construction of a repository. The Board recommends that development of a storage
facility at Yucca Mountain be linked to the earlier decision about the suitability of the

Yucca Mountain site as defined above.

This new approach is not free of risk. Given the inherent difficulties associated
with proving safe repository performance over many thousands of years, a site-suitability
decision would not be an iron-clad guarantee that the site could be developed as a
repository. However, the Board believes that the risks of linking storage to a
site-suitability decision, rather than to the NRC licensing decision, can be reduced if the
DOE clearly delineates its site-characterization program and focuses on the timely
completion of the needed scientific design and assessment activities and if it continues to
work closely with the oversight groups (e.g., the NRC) that have been involved thus far
with the program. Working closely with these groups can help ensure that the decision
about the suitability of Yucca Mountain for repository development is technically sound.

Finally, successful development of a system for managing the nation’s spent fuel
and high-level waste will require sound program management and sufficient and
consistent funding. Without adequate funding for both disposal and storage, a significant
amount of spent fuel will remain in storage at reactor sites well after large numbers of

reactors begin shutting down in 2010.
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Summary of Board recommendations

After evaluating various technical and policy-related considerations regarding
federal centralized storage, the Board believes that it is possible to find the right balance
between permanent disposal and temporary storage of commercial spent nuclear fuel.

1. Developing a permanent disposal capability should remain the primary national goal
and, for the next several years, determining the suitability of the Yucca Mountain site
should remain the primary objective of the DOE’s waste management program.
Assigning the Office of Civilian Radioactive Waste Management any significant new
activities at this time could compete for funding and other resources with
site-characterization and repository development efforts at the Yucca Mountain site.

2. The Board recommends that during the next several years generic planning for a
centralized storage facility and for a supporting transportation infrastructure begin at a
funding level modest enough to avoid competition with the repository program. From a
technical, operational, and fiscal perspective, 2010 is the key milestone for storage.
Therefore, plans should be made to have this storage facility operating at full capacity
(able to accept 3,000 metric tons/year for 30 years) by about 2010. This will allow the
federal government to remove the backlog of spent fuel from those plants already shut

down and to empty the pools at other plants as shutdowns occur.

3. The construction of a federal centralized storage facility should be deferred until after
a decision has been made about the suitability of the Yucca Mountain site for repository
development. If Yucca Mountain proves suitable, the centralized storage facility should
be located there.

4. The Board recommends developing storage incrementally by limiting the amount that
can be transported to Yucca Mountain until repository construction has been authorized
by the NRC. This will address the potential risks associated with linking storage to the
earlier milestone of site suitability.

5. The Board also recommends reauthorizing limited-capacity backup storage, similar to
the one previously authorized by the Nuclear Waste Policy Act, at an existing federal
nuclear facility. Actual development of the backup facility should begin only if a clear
need for the facility is established. Its operation should be phased out once the

operation of a large centralized storage facility commences.
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6. Because siting a centralized storage facility may be extremely difficult without a viable
disposal program, if the site at Yucca Mountain proves unacceptable for repository
development, the Board recommends that other potential sites for both disposal and
centralized storage be considered.
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Executive Summary

Executive Summary

The Board is encouraged
by recent progress.at
Yucca Mountain, Nevada

The Nuclear Waste Policy Act of 1982, as amended, established a statutory ba
sis for managing the nation’s civilian (or commercially produced) spent nuclear
fuel. The law established a process for siting, developing, licensing, and con-
structing an underground repository for fjegrmanent disposalf that waste.
Utilities were given the primary responsibility for storing spent fuel until it is
accepted by the Department of Energy (DOE) for disposal at a repository —
originally expected to begin operating in 1998. Since then, however, the-reposi
tory operation schedule has been delayed several times, and according to testi-
mony submitted to the U.S. Senate by the Secretary of Energy in December
1995, repository operations may be delayed again, perhaps until 2015. These
delays, along with the absence of a federal centralized storage facility, similarly
delay the prospect of federal acceptance and removal of the spent fuel from
utility sites. As a result, much more commercial spent nuclear fuel will require
temporary storagéor much longer time periods than originally were anticipated.

Recently, as a result of concerns primarily on the part of nuclear utilities and
public utility commissions, several legislative proposals have been introduced
in Congress that would require the DOE to develop a federal centralized stor-
age facility at or near Yucca Mountain, Nevada, that could begin accepting
commercial spent nuclear fuel in 1998 or soon thereafter. In addition, a large
group of state agencies and utilities have sued the DOE in the U.S. Court of
Appeals for the District of Columbia to obtain a judgment that makes the DOE
legally responsible to begin accepting utility spent fuel in 1998. These initia-
tives have placed storage at the forefront of the debate about the ultimate fate
of spent fuel. They also portend a possible change in the nation’s goal of timely
disposal and a redirection in program focus — from permanent disposal to
temporary storage.

As a result of its technical review, the Board found the connection between
storage and disposal to be key to any discussion about where to store commer-
cial spent fuel. Although the DOE'’s disposal program has been subjected to
much past criticism, the Board is encouraged by recent progress in site-charac-
terization and repository development efforts at Yucca Mountain, the only site
being characterized for potential repository development. The tunnel-boring
machine excavated to the level of the proposed repository in November 1995.
Key repository-level exploration and testing activities are being initiated. In ad-
dition, the DOE is making progress developing a clear and coherent waste isola
tion strategy, which should permit an improved delineation of priorities and a
more efficient allocation of funds among the activities being conducted at
Yucca Mountain. The Board believes that if the DOE can maintain the recent
pace of underground exploration, testing, and analysis, sufficient information
should be available to determine within five years if Yucca Mountain is suit-
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able for repository development. Ironically, the changes being proposed in Con-
gress to refocus program efforts on storage are coming at a time when previous
investments in site characterization and repository development finally-are be
ginning to pay off.

Debates during the past two decades about the storage of commercial spent fue
reflect the complexity of the issues, the diversity of perspectives, and the
strongly held views of different stakeholders. Up to now, a broad consensus on
this issue has eluded the nation. Ultimately, because of the controversy in
volved, any attempt to reach a decision about how to store commercial spent
fuel over the long term will require making a series of value judgments.

Board conclusions and recommendations

After reviewing about two-dozen technical and nontechnical issues, the Board
believes thatt is possible to find the right balantetween disposal and stor-

age. Long-term spent fuel storage needs can be addressed in a way that keeps
the goal of repository development on track.

Is there an urgent technical need for centralized storage of commercial spent
fuel?

The Board sees no compellitechnicalor safety reason to move spent fuel to

a centralized storage facilifgr the next few year3he methods now used to

store spent fuel at reactor sites are safe and are likely to remain safe for decade
to come. Despite some recent public opposition to utility efforts to develop ad-
ditional storage, so far, utilities have been able to add new storage capacity at
their sites when needed.

Will federal storage be needed in the future?

The Board believes that federal storage capadgltybe neededh the futurefor

two reasons. First, when a repository begins operating, a centralized sterage ca
pability will be needed to provide added flexibility to handle the waste. For ex-
ample, storage would provide a buffer between the repository and the rest of
the waste management system if waste emplacement rates in the repository are
less than spent fuel acceptance rates. Storage capacity also offers technical ad-
vantages, such as allowing spent fuel to be mixed and matched to optimize the
thermal loading of the repository to improve repository performance.



Executive Summary

The nation needs both a
repository development
program and a plan to ad-
dress future spent fuel
storage needs

Second, commercial spent fuel storage needs will change markedly beginning
around 2010. Until then, approximately 15,000 metric tons of new storage ca
pacity will be needed at reactor sites. But beginning around 2010, large
amounts of dry-cask storage will be required to allow removal of spent fuel
from the storage pools of reactors that are being shut dowrat lths time

that a federal storage facility operating at full scale will be most useful. A cen-
tralized facility will relieve utilities of the need to build new dry-storage capac-
ity at shutdown reactors while accommodating any future institutional or
technical uncertainties associated with the long-term storage of spent fuel.

Although currently prohibited by law, there is zhnicalreason why a cen-
tralized storage facility (and supporting transportation infrastructure) cannot be
constructed prior to repository construction. In fact, because of the lead time
needed for planning and development, the Board believes it would be practical
to beginplanningnow for a federal storage facility(s) that can achieve full-

scale operation (i.e., accept 3,000 metric tons/year) by 2010 when reactors be-
gin shutting down in large numbers.

Can the right balance be found between meeting future spent fuel storage needs
and continuing to pursue permanent disposal?

In the past whenever there has been a choice between storage and disposal, di
posal has always been made the primary focus of the federal high-level waste
management program. This is because the storage of commercial spent fuel is
not an acceptable substitute for disposal. Ultimately, spent fuel (commercial
and defense) as well as sizable amounts of high-level radioactive defense wast:
will have to be disposed of. The Board believes that the nation bhetts re-
pository development program and a plan to address future spent fuel storage
needs. However, efforts now to refocus the program from disposal to storage,
especially at a time when budgets are tight, could jeopardize site-charac
terization and repository development efforts in three ways: (1) by competing
with the disposal program for resources, (2) by causing a real or perceived
prejudicing of a future decision about the suitability of the Yucca Mountain

site, and (3) by eroding the impetus and political support for repository develop-
ment.

Given the stage of the current site-characterization program and the fact that
substantial new storage capacity will not be needed until 2010, the Board has
concluded that it makes technical, management, and fiscal sense to await the d
cision on the suitability of the Yucca Mountain site for repository development
before beginning development of a federal centralized storage facility. The
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Development of the stor-
age facility should be

deferred until after a

decision has been made
about the suitability of

Yucca Mountain for host-
ing a repository

Board believes that the following approattikes the right balancketween
maintaining the national goal of permanent disposal while meeting future stor-
age needs.

» Disposal: The nation has a program for developing a repository for the

permanent disposal of spent fuel. So far, no technical reasons have bee
found for abandoning the site being characterized at Yucca Mountain. The
Board believeshat if the DOE can maintathe recent pace of underground
exploration, testing, and analysis, sufficient information should be available
to determine within five years if the Yucca Mountain site is suitable. By
suitablethe Board means th#tere isa high probabilitythatthe site, along

with the appropriatengineered barriers, can provide long-term waste isola-
tion. Thereforethe Board recommends that for the next several years the
DOE continue to focus its efforts on evaluating the suitability of the Yucca
Mountain site for repository development

StorageThe Board recommends that generic planning for a federal storage
facility and fora supporting transportation infrastructure begin now at a
funding level modest enough to avoid competition with the repository pro-
gram. Development of the storage facility should be deferred until after a
decision has been made about the suitability of the Yucca Mountaiorsite
hosting a repository. Because of the increased advantages of having a storag
facility located at an operating repository sifeyucca Mountain proves
suitable forrepository development, the centralized storage facility should
be located thereActivities could begin around 2000 to construct a storage
facility thatwould be operating at full scale by 2010 — at the repository site.
Operation by this date would largely eliminate the need to store significant
amounts of spent fuel at reactors after they are shut down.

The Board also recommends developing storage incrementally by limiting
the amount that can be transported to Yucca Mountain until the repository
has been licensed for construction. This will address the potential risks
associated with linking storage to the earlier milestone of site suitability,
rather than waiting until the NRC licenses the construction of the repository
as required by existing law.

The Board suggests planning now for a limited-capacity backup facility,
similar to the one previously authorized by the Nuclear Waste Policy Act,
for emergency storage to be located at an existing federal nuclear facility.
Development of the backup facility should begin only if a clear need for the
facility is establishedlts operation should be phased out once operation of
a large storage facility at the repository site commences.
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To avoid having substan-
tial amounts of spent fuel
sitting at shutdown reac-
tors...2010 is the key
milestone

The process of licensing and developing a large federal centralized sterage fa
cility and the transportation infrastructure that goes with it will take time; esti
mates range from five to seven years. Even if passed into law now, none of the
proposals before Congress would enable operation of a centralized storage faci
ity to begin much before 2002 — and then not at full scale. With the spent fuel
stockpile currently at 32,000 metric tons and growing at 2,000 metric tons per
year, it will take as long as 30 years to empty the inventory at all the individual
reactor sites. So, developing a centralized storage facility at Yucca Mountain
now would onlyreduce but not eliminate, the need to continue adding spent
fuel storage capacity at reactor sites. The Board’s suggested approach differs
from currently proposed strategies only by the time it will take to determine

site suitability — at most five years.

With respect to storage, 2010 is the key milestone. Being able to accept small
amounts of spent fuel in 1998 or 2002 will address the storage concerns of only
a few utilities. Being able to accept 3,000 metric tons per year for 30 years be-
ginning in 2010 will be necessary to avoid having substantial amounts of spent
fuel sitting at shutdown reactors.

How should the costs of federal storage be paid?

Given current funding projections, it appears that the Nuclear Waste Fund will
be only marginally capable, at best, of supporting the long-term development
and operation of a repository for the permanent disposal of spent fuel: There
fore, the costs of a limited federal storage facility could be recovered through a
new fee assessed on the users of that facility. The costs of a large storage facil-
ity located at a repository site (which would be used for all spent fuel) could be
recovered by increasing the current 1 mill-per-kwh fee going into the Nuclear
Waste Fund. This would avoid having the taxpayer bear the costs of final clo-
sure of the repository.

What would it take to implement these recommendations?

These Board recommendations represent a departure from existing policies.
The Nuclear Waste Policy Act currently links development of a storage facility
to the construction of a repositofjhe Board recommends that development of
a storage facility at Yucca Mountain be linked to the earlier decision about the
suitability of the Yucca Mountain site as defined above
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Successful development
of a [waste management]
system for the nation
will require sound pro-
gram management and
sufficient and consistent
funding

This new approach is not free of risk. Given the inherent difficulties associated
with proving safe repository performance over many thousands of years, a site-
suitability decision would not be an iron-clad guarantee that the site could be
developed as a repository. However, the Board believes that the risks of linking
storage to a site-suitability decision, rather than to the NRC licensing decision,
can be minimized if the DOE clearly delineates its site-characterization pro-
gram and focuses on the timely completion of the needed scientific activities
andif it continues to work closely with the oversight groups (e.g., the NRC)

that have been involved thus far with the program. Working closely with these
groups can help ensure that the decision about the suitability of Yucca Moun-
tain for repository development is technically sound.

Finally, successful development of a system for managing the nation’s spent
fuel and high-level waste will require sound program management and suffi-
cient and consistent funding. Without adequate funding for dispogator-

age, a significant amount of spent fuel will remain in storage at reactor sites

well after large numbers of reactors begin shutting down in 2010.

Summary of Board recommendations

Xii

After evaluating various technical and policy-related considerations regarding
federal centralized storage, the Board believes that it is possifihel the

right balancebetween permanent disposal and temporary storage of commer-
cial spent nuclear fuel.

1. Developing a permanent disposal capability should remain the primary na-
tional goal and, for the next several years, determining the suitability of the
Yucca Mountain site should remain the primary objective of the DOE’s waste
management program. Assigning the Office of Civilian Radioactive Waste
Management any significant new activities at this time could compete for fund-
ing and other resources with site-characterization and repository development
efforts at the Yucca Mountain site.

2. The Board recommends that during the next several geaesicplanning

for a centralized storage facility and for a supporting transportation infrastruc-
ture begin at a funding level modest enough to avoid competition with the re-
pository program. From a technical, operational, and fiscal perspective, 2010 is
the key milestone for storage. Therefore, plans should be made to have this
storage facility operating at full capacity (able to accept 3,000 metric tons/year
for 30 years) by about 2010. This will allow the federal government to remove
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the backlog of spent fuel from those plants already shut down and to empty the
pools at other plants as shutdowns occur.

3. Theconstructionof a federal centralized storage facility should be deferred
until after a decision has been made about the suitability of the Yucca Moun-
tain site for repository development. If Yucca Mountain proves suitable, the
centralized storage facility should be located there.

4. The Board recommends developing stoiageementallyby limiting the
amount that can be transported to Yucca Mountain until repository construction
has been authorized by the NRC. This will address the potential risks associ-
ated with linking storage to the earlier milestone of site suitability.

5. The Board also recommends reauthorizing limited-capacity backup stor-
age, similar to the one previously authorized by the Nuclear Waste Policy Act,
at an existing federal nuclear faciliyctual developmertf the backup facility
should begin only if a clear need for the facility is established. Its operation
should be phased out once the operation of a large centralized storage facility
commences.

6. Because siting a centralized storage facility may be extremely difficult
without a viable disposal program, if the site at Yucca Mountain proves unac-
ceptable for repository development, the Board recommends that other poten-
tial sites forbothdisposal and centralized storage be considered.
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