
Appendix B

Waste Management System Issues
Resolved in the Nuclear Waste

Policy Act of 1982

Introduction

This appendix discusses the major waste management
system issues that were debated in the 97th Congress
and addressed in the Nuclear Waste Policy Act of 1982
(NWPA). Questions concerning development and oper-
ation of the waste management system authorized by
NWPA are discussed in chapter 6.

When the 97th Congress began its debate of radioac-
tive waste management legislation, no firm agreement
had been reached on whether final isolation of radioac-
tive waste would be accomplished through storage or
disposal, where and when to develop final isolation fa-
cilities, or how to store the waste before final isolation.

Several factors complicated congressional decision-
making about storage and disposal. First, the unavail-
ability of disposal and reprocessing had created the need
for greater and longer term spent fuel storage capacity
than originally envisioned. Because of the delays in de-
veloping both reprocessing and disposal facilities, it ap-
peared likely that most of the spent fuel generated in
this century would still be in interim storage facilities
at the end of the century—even if direct disposal of spent
fuel were to begin on the earliest possible schedule esti-
mated by the Department of Energy (DOE). Further-
more, the possibility that reprocessing might become
economical sometime in the future raised questions
about whether to plan for storage of spent fuel as a po-
tential resource or disposal of spent fuel as a waste—or
both.

Thus, for the next several decades, waste manage-
ment would consist almost entirely of spent fuel stor-
age, and any reprocessing that occurred would simply
convert some of the stored spent fuel into stored wastes
of various types (solidified high-level waste, transuranic
waste) and, perhaps, unrecycled plutonium. Moreover,
it appeared that even after the capacity for disposal were
available, storage might continue to be a major part of
waste management—either because disposal would be
deferred after disposal facilities were available (e. g., to
maintain access to spent fuel for possible reprocessing
or to reduce the heat output of the waste before disposal)
or simply because it would take a long time to elimi-
nate the backlogs of spent fuel built up in storage by
the time disposal began.

The following policy issues address:

1.

2.
3.

4.

the overall Federal strategy for developing a final
isolation system for high-level radioactive waste;
the schedule for developing final isolation facilities;
whether the final isolation system should accept
only high-level waste, spent fuel, or both; and
the Government’s role in interim spent fuel stor-
age until final repositories are available.

These issue discussions were written prior to the pas-
sage of NWPA, and were the basis for OTA’S summary
report published in April 1982 during the debate on the
Act and for extensive OTA testimony and staff analy-
ses provided to Congress during that debate. These issue
discussions are presented in the present tense, as they
were originally written, to give a clear picture of how
the issues and possible options were viewed during the
debate that occurred before final passage of the act. Each
issue discussion is followed by a brief description of the
resolution contained in the NWPA.

ISSUE 1:
What approach should be used for develop-

ing facilities for final isolation of high-level
radioactive waste?

Prior to passage of the NWPA, existing laws and reg-
ulations gave DOE the authority and responsibility to
develop a final isolation system for high-level radioac-
tive waste. While there was broad agreement that the
Federal Government should proceed to develop such a
system, there was less agreement about the kind of isola-
tion needed and the pace of the program for develop-
ing isolation facilities.

In particular, there was disagreement about whether
final isolation should be accomplished through disposal,
which does not depend on continued human mainte-
nance and monitoring to provide isolation, or through
storage, which does. Existing law did not specify which
approach to final isolation would satisfy the obligations
of the Federal Government and did not even clearly dis-
tinguish between the terms ‘‘storage’ and “disposal.
No generally accepted approach for the final isolation

I See app. note.

245



—

246 . Managing the Nation’s Commercial High-Leve/ Radioactive Waste

program had yet emerged from the congressional de-
bates or from the administration’s review of waste man-
agement policy. The history of the waste management
program made it clear that resolution of this issue in
law would be needed to avoid continued shifts of direc-
tion in the waste management program.

OPTION: 1. Develop a disposal system of mined geo-
logic repositories.

2. Defer developing geologic disposal and do
research on many disposal technologies
before selecting one for full-scale devel-
opment.

3. Develop a permanent storage system.

The Debate

The three options differ in the degree of commitment
to the development of a disposal system. Option 1 im-
mediately commits to developing the disposal technol-
ogy that is best understood—the mined geologic repos-
itory. Option 2 assumes that a disposal system must be
developed sooner or later, but defers that action for an
extended period—say, 50 years or more. Option 3, in
contrast to the others, favors developing a permanent
storage system instead of a disposal system, based on
the assumption that such storage would be an accepta-
ble method for final isolation.

Since there is no alternative to continued storage of
spent fuel (or reprocessed waste) until a disposal sys-
tem is available, the options also entail different em-
phases on the development of Federal storage facilities.
Option 1 is compatible with the provision of little, if any,
Federal spent fuel storage capacity (see issue 4), since
the option emphasizes prompt development of geologic
repositories to which utilities could deliver their spent
fuel. With option 2, the immediate focus of the waste
management program would probably be development
of centralized Federal facilities for extended storage of
spent fuel and high-level waste; meanwhile, research and
development (R&D) activities could be conducted on
a number of disposal technologies until a decision were
made to select one and develop it full-scale.

In option 3, like option 2, the immediate focus would
be on development of appropriate storage technology,
location of suitable sites, and construction of facilities.
In fact, since a permanent storage program may involve
use of facilities designed to be replaced periodically, per-
haps every 50 to 100 years, there may be little if any
difference between the storage facilities developed under
options 2 and 3. The following discussion briefly sum-
marizes the principal arguments cited in favor of each
option and compares the options in terms of a range
of criteria.

OPTION 1:
Develop a geologic disposal system.

Some supporters of this option feel that an accept-
able disposal technology, not necessarily the best possi-
ble one, is needed to complete the nuclear fuel cycle and
that there is enough agreement about the potential of
the mined geologic repository to justify its development
as the first-generation nuclear waste disposal system. A
commitment to developing a disposal system of mined
geologic repositories—the most well-defined and exten-
sively studied disposal concept—is justified by the fact
that geologic disposal has survived many intensive re-
views without identification of any insurmountable sci-
entific or technical barriers to its safe implementation.
Moreover, development of geologic disposal provides
continuity with Federal waste management policy of the
last several decades and is consistent with the Environ-
mental Protection Agency’s (EPA’s) proposed general
regulatory criteria, which preclude reliance on institu-
tional control of a repository for longer than several hun-
dred years.

Perhaps the principal argument in its favor is that it
would avoid deferring an ultimate solution of the waste
problem to future generations.z Because disposal, unlike
storage, does not require perpetual human control to
assure continued safe isolation, it avoids burdening
future generations with a problem they did not create,
Moreover, a disposal system provides better assurance
that long-term safety will not be compromised by the
loss or abandonment of adequate institutional control
of the repositories before the emplaced waste has de-
cayed to innocuous levels. Such concerns prompt some
people to view development of a disposal system as a
necessary step for removing the waste problem as a hin-
drance to future use of nuclear power.

OPTION 2:
Defer development of geologic disposal and do re-

search on many disposal technologies before selecting
one for full-scale development.

Those who agree that disposal will ultimately be re-
quired for final isolation of high-level waste disagree
about how quickly a commercial-scale disposal system
should be developed. This disagreement results from
concerns about existing uncertainties associated with
various disposal technologies and from not knowing
when and if spent fuel will ever be reprocessed. Because
the future role of reprocessing is unclear, it is also uncer-

21nteragency  Review Group on Nuclear Waste Management (IRG),  Report
to the President, TIO-29442, March 1979, p. 37; see also U.S. Atomic Energy
Commission, Preliminary Drafi  Environmental Statement: Retrievable Sur-
face Storage Faciiity-Commercia/  High-Level Radioactive Wastes (Richland,
Wash.: Nov. 8, 1974).
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tain when there would be any solidified high-level waste
for disposal and when or if it would be economical to
dispose of spent fuel directly as waste. This considera-
tion leads some to conclude that there is ample time to
explore a number of disposal alternatives before select-
ing one for development.

Completion of R&D on a number of disposal tech-
nologies would allow disposal techniques to be selected
when required. Supporters of this approach argue that
since there appear to be no compelling health and safety
reasons for rapid disposal of high-level radioactive waste,
and since safe and relatively inexpensive extended stor-
age facilities can be developed, there is simply no ur-
gency to choose a specific disposal technology immedi-
ately. In addition, extended storage prior to disposal
would simplify the task of disposal by allowing the waste
to cool longer and would allow easy retrieval of spent
fuel in case reprocessing is begun in that period. Thus,
an extended period of storage would avoid any irrevers-
ible actions while uncertainties about disposal technol-
ogies and the economic value of spent fuel are resolved.

The concept of extended storage was embodied in the
Retrievable Surface Storage Facility (RSSF) that was
proposed by the Atomic Energy Commission in 1974
but was subsequently dropped in favor of an aggressive
pursuit of the development of mined repositories. In-
terest in development of facilities for extended, and per-
haps permanent, storage was renewed in 1979 by a pro-
posal to use existing tunnels at the Nevada Test Site for
this purpose3 and was subsequently embodied in a bill
(S. 2189) approved by the Senate in 1980 that would
have provided for the construction of Monitored Re-
trievable Storage (MRS) facilities.

OPTION 3:
Develop a permanent storage system.

Several principal arguments are made in favor of per-
manent storage over disposal for final isolation. First,
permanent storage avoids the uncertainties about the
long-term performance of geologic barriers that have
been the center of the debate about geologic disposal.
Second, since suitable storage facilities could probably
be available earlier and at less cost than disposal facili-
ties, they could provide an earlier demonstration of long-
term isolation than would be possible with geologic re-
positories.

Third, since isolation in a storage facility does not de-
pend on the properties of the facility site, suitable stor-
age sites closer to the sources of waste generation could
be found more easily and quickly than sites for geologic
disposal facilities. Finally, storage provides ready re-

3Phillip  Hammond, “Nuclear Wastes and Public Acceptance, ” American
Scientist, vol. 67, No. 2, March-April 1979, pp. 146-150.

trieval of spent fuel for later reprocessing or for final
isolation using a better technology, if one is developed
later. It thus preserves options for future generations.

Comparison of Options

PUBLIC HEALTH AND SAFETY

The principal objective of waste management is isola-
tion of radioactive waste from the biosphere so that it
poses no significant threat to human health and life. Sev-
eral safety-related factors affect the choice between the
three options under consideration.

All options could involve extended storage before dis-
posal because they either defer availability of a disposal
system for many decades (options 2 and 3) or might con-
tinue storage even after disposal facilities are available
(option 1). Thus, the decision addressed in this issue
is not when to dispose of waste irretrievably, but when
to make available the capacity to do so. However, in
order to highlight the differences between the options,
this discussion of safety questions assumes that under
option 1, disposal would begin as soon as a geologic re-
pository becomes available.

Both the Interagency Review Group (IRG) report
and DOE’s environmental impact statement on high-
level radioactive waste explicitly considered the safety
benefits of early disposal in mined geologic repositories
(Option 1) compared with those of extended storage (up
to 40 years) to allow development and possible use of
alternative disposal technologies (option 2). The reports
concluded that there are no compelling reasons of pub-
lic health and safety for rapid disposal of high-level ra-
dioactive waste, since safe interim storage for such peri-
ods could be accomplished. +

On the other hand, they also concluded that mined
repositories offered the most immediate and sure choice
for development of an adequately safe disposal system
and that there were no clear safety advantages to waiting
for development of a better system, so long as a techni-
cally conservative repository development process were
used.5 In addition, EPA’s proposed general criteria for
radioactive waste disposal implicitly rule out storage as
a permanent solution by excluding reliance on long-term
institutional control as a means of assuring isolation. G

Finally, the IRG agreed that a disposal system should
be developed:

‘IRG,  Subgroup Report on Alternative Technology Strategies for the isola-
tion  of Nuclear Waste, TID-28818,  October 1978, p. 53; U.S. Department
of Energy (DOE), Final  Environmental Impact Statement on Management of
CommerciaJJy  Generated Radioactive Waste (FJHS)  vol. 1, DOE/EIS-0046F,
October 1980, p. 131.

5DOE, op. cit,, pp.  7.39-7,4 I; IRG, Report to the President, ch,  2.

W .S. Environmental Protection Agency, Drdt  Environmental Impact  State-
ment for 40 CFR J91:  Environmental Standards for Management and Dis-
posal of Spent NucJear  Fuel, High -LeveJ  and Transuranic  Radioactive Wastes,
December 1982, p. 123.
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The responsibility for establishing a waste manage-
ment program shall not be deferred to future genera-
tions. Moreover, the system should not depend upon
the long-term stability or operation of social or govern-
mental institutions for the security of waste isolation
after disposal. ’
As noted in chapter 3, the possible ways that radioac-

tive waste might escape from a geologic repository over
periods of a million years or longer have been consid-
ered in great detail by many analysts. In developing re-
lease standards for geologic disposal, EPA evaluated a
wide range of possible release mechanisms, including
inadvertent human intrusion, and concluded that a geo-
logic repository could produce health effects over a
10,000-year period that are small compared with the ef-
fects of background radiation. The expected health ef-
fects would also be within the range of effects that could
be caused by exposure to the bodies of uranium ore
needed to produce the amount of fuel that would be con-
tained in the repository.

No analysis comparable in time horizon or range of
accident conditions now exists of the safety of storage
as a substitute for, rather than simply as a prelude to,
disposal as a means of permanent waste isolation (op-
tion 3). Potential risks of storage over a 10,000-year
period would have to be analyzed in order to allow a
consistent comparison with geologic disposal in terms
of the proposed EPA standards.

Perhaps the basic question in comparing the safety
of permanent storage with geologic disposal is whether
the uncertainties about the reliability of the barrier pro-
vided by continued institutional control and mainte-
nance are greater or less over such a long time period
than those related to the performance of the geologic
barriers they are intended to replace. Some qualitative
insight can be gained by comparing the risks from a per-
manent storage facility with those from a geologic re-
pository under two possible scenarios for institutional
control: 1) the technical capacity and the societal will
to maintain such control continue for the required period
of isolation, and 2) the capacity or the will is lost at some
point during that period.

1. Institutional Control Is Maintained. —Permanent
storage may provide greater assurance than could geo-
logic disposal that radioactive waste will not escape into
the biosphere as long as the storage facility is kept under
adequate control by today’s standards and as long as
repairs and replacements are made, as needed, to en-
sure continued isolation. Moreover, waste leaked from
a storage facility could be easier to detect and clean up
than waste leaked from a geologic repository. It should
be noted that published calculations of the long-term
health effects of geologic disposal, such as those per-

71RG,  Report to the President, p. 16.

formed by EPA, generally assume that the releases from
the repository are undetected and therefore that no ef-
forts are made to mitigate them or to prohibit the use
of contaminated water and food.

In either case, as long as society can and will contin-
ue to monitor a waste repository so that leaks can be
detected, such leaks will not impose an involuntary
health risk on future generations. They would have the
choice of accepting the risks or bearing the financial and
social costs of mitigating the effects of the leaks. While
permanent storage instead of disposal could reduce the
cost of cleanup and mitigation measures in the unlikely
event of significant unanticipated releases from a repos-
itory these potential savings would have to be balanced

against the certain higher financial costs, as well as ra-
diation exposures to workers involved in maintaining
a storage facility and in providing replacement facilities,
as needed, for millennia.

2. Institutional Control Is Lost or Abandoned.—If
there is significant concern that adequate institutional
control will be terminated prematurely, geologic disposal
may appear to be the safest final isolation alternative.
In that event, the risk from a permanent storage repos-
itory would probably be greater than from a geologic
repository since the former would more likely be located
at or near the Earth’s surface and would be designed
to provide long-term isolation only with continued hu-
man care. In contrast, a geologic disposal facility would
be several thousand feet deep at a site carefully selected
to minimize the likelihood of significant releases—on the
assumption that institutional control would not be used
to provide the desired degree of isolation.

Adequate institutional control could cease either be-
cause of loss of social ability to care for the waste
(through war or social regression) or because of care-
lessness or neglect. It can be argued that if something
serious enough to cause society to lose its ability to care
for radioactive materials occurs, then the possibility of
low-level leakage from a waste repository may be one
of the less important problems that society faces. On
the other hand, it can be argued that the acceptability
of the risks imposed on future generations should be in-
dependent of any consideration of unrelated risks they
may be facing.

It can also be argued that the Government can be ex-
pected to act responsibly as long as it has the technical
capacity to do so and that, in any case, this generation
cannot take responsibility for the decisions of future gen-
erations. On the other hand, stored nuclear waste might
be mishandled in the future in the same way that some
toxic chemicals have been mishandled in the past, pos-
ing a risk not only to the generation responsible, but
also to the generations that follow it. In some cases, the
immediate risk to the generation responsible or to its
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immediate descendants might be relatively low, since
the waste canisters should provide a barrier to release
for perhaps a century or longer (depending on the
design).

The risk would be imposed on later generations when
the facility and the waste packages have deteriorated
substantially and the waste has had time to leach into
water and be transported to drinking water or food—a
process that could take centuries. Thus, reliance on con-
tinued institutional control as the principal means of pro-
tecting future generations requires confidence that each
successive generation will have the same ability to man-
age waste and will maintain our degree of concern and
responsibility for the safety of the generations that come
after them. In contrast, permanent disposal in facilities
that do not require continued care and maintenance is
not vulnerable to the possibility that today’s standards
for protection of health and safety of future generations
will not be maintained.

Permanent storage involves one additional safety con-
sideration if spent fuel rather than reprocessed waste
were to be stored—the possibility of theft to recover the
plutonium in the spent fuel for use in nuclear weapons.
As long as the storage facilities are under control, this
risk is low, particularly with spent fuel that is less than
100 years old and therefore too highly radioactive to
handle easily. Older spent fuel could be a more attrac-
tive target for theft—a serious concern in case institu-
tional control of the facility were lost. While spent fuel
that had been disposed of in a geologic repository could
also theoretically be recovered for use in nuclear weap-
ons, this clearly would entail a much more difficult and
time-consuming process than recovery from a surface
storage facility.

STATUS OF TECHNOLOGY AND LICENSING’

Technical reviews have concluded that suitable sites
for a geologic repository could be found, and a reposi-
tory could be developed, licensed, and operating by the
end of the century (perhaps earlier), provided adequate
and stable resources were devoted to the task. The steps
required in the National Environmental Policy Act
(NEPA) for a DOE decision to develop a geologic dis-
posal system have been completed, and the technical
basis for the decision has been published in the required
environmental impact statement. g

The remaining uncertainties about geologic disposal
can only be reduced by proceeding to locate, charac-
terize, and develop candidate repository sites, a proc-
ess now being carried out by DOE. Moreover, the Nu-
clear Regulatory Commission (NRC) has issued final

———. ——
‘See  ch. 3 for a more extended discussion of the status of storage and dis-

posal technology,
‘DOE,  FELS.

regulations for procedures to be used in licensing a
geologic repository and for technical requirements for
such a repository. EPA has developed tentative perform-
ance criteria for geologic repositories, and issued them
for comment. It appears likely that the entire regula-
tory structure for licensing geologic repositories could
be in place within several years.

Little technical doubt appears to remain that storage
facilities suitable for extended periods can be designed
and operated to meet current radiation protection stand-
ards as long as institutional control is maintained. One
of the new dry storage technologies would probably be
used for this purpose. 10

NRC has issued regulations (10 CFR 72) for facili-
ties designed for interim spent fuel storage for periods
of up to 20 years, renewable at the discretion of NRC.
Analysis by DOE suggests that a facility to meet these
regulations could be designed, constructed, and licensed
in about 10 years. However, it is not certain that these
regulations would apply without modification to a fa-
cility explicitly designed for extended storage, as con-
templated in option 2.

This regulatory uncertainty is even greater for a per-
manent storage facility (option 3). If the 10,000-year re-
lease criteria now under development by EPA for geo-
logic repositories would also apply to a permanent
storage facility, additional design requirements (e. g.,
a more complex and long-lasting waste package design)
might be needed to protect against loss of institutional
control during that period. It might also be necessary
for NRC to develop a special set of technical regula-
tions for permanent or extended storage facilities an-
alagous to those proposed for geologic repositories.

COST

A detailed comparison of the costs of the three op-
tions must await both clarification of the regulatory re-
quirements for storage and disposal facilities and devel-
opment and analysis of alternative system designs that
are comparable in total capacity and annual handling
rates. Available studies indicate, however, that for sev-
eral reasons it will be less expensive to develop storage
facilities than disposal facilities.

First, the less stringent technical requirements for
storage sites should reduce the initial costs of system de-
velopment. Determining the suitability of potential sites
for geologic repositories requires extensive and expen-
sive tests at the proposed repository depth—estimated
to cost more than $100 million per site. Such testing is
not required for siting surface storage facilities. In ad-
dition, it may be necessary to incur these high costs at

IIJD, E, Rasmussen,  Comparison of Cask and Drywell Storage Concepts for
a Monitored Retrievable Storage/Interim Storage System, Battelle  Memorial
Institute, Pacific Northwest Laboratory, PNL-4450, December 1982.
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a number of sites in order to find one that survives the
entire evaluation process.

Second, the construction costs would probably be
lower for a storage facility located at or near the Earth’s
surface than for a geologic repository mined at a depth
of several thousand feet. The initial capital costs of a
geologic repository are likely to exceed $3 billion ,ll com-
pared with initial capital costs of perhaps $500 million
for a long-term surface dry storage facility using casks
or drywells. 12 Even if mined tunnels (as proposed in one
design) were used for storage, such a facility should in-
volve less mining than a geologic repository for a given
amount of waste because the continued ventilation in
an open storage facility would allow more waste to be
emplaced in a given area while maintaining tempera-
tures at acceptable levels.

In addition, the acceptable temperatures might be
higher in a storage facility than in a geologic repository.
With a storage system there is less concern about the
long-term effects of heat on the characteristics of the site,
and any adverse effects on the facility or the waste can-
isters could be repaired. Higher acceptable temperatures
could further reduce the comparative cost of a storage
facility.

It is difficult to compare long-term costs because stor-
age involves a perpetual stream of payment for main-
tenance, repair, and replacement of facilities, while
geologic disposal involves, at most, the continued cost
of monitoring once the facility has been filled and sealed.
Disposal thus concentrates costs nearest the time the
waste is generated, while storage spreads the costs out
over many generations. Therefore, the costs of perma-
nent storage over the entire period of monitoring and
maintenance could exceed the costs of disposal, which
can be fairly well defined and bounded because they are
limited to a relatively short period of time.13

If storage were intended only for an extended period
(say 50 to 100 years) prior to development of a disposal
system (option 2), then the costs of storage would be
an addition to, not a substitute for, the costs of the pro-
spective disposal system. However, extended storage
might reduce the direct costs of disposal somewhat be-
cause the cooling of the waste over that period could
allow greater loading of waste in a geologic repository.
(It should be noted that if the intention is to increase
the long-term safety of the repository or the predicta-
bility of its long-term performance by cooling the waste
before it is emplaced in the repository, thereby lower-
ing repository temperature, it may not be possible to

f I DOE, RePfl  on Fin~cing  the Disposal of Commemial  Spt?rIt  Nucfear  Fu~

and Processed High-LeveI  Radioactive Waste, DOEIS-0020,  June 1983, table
3.4, p. 13.

iZRa~mu~~en,  op.  cit., tables A.27 and A.28, PP. A.28-A.29.

I$DOE,  The Monitored Retrievable Storage Concept, DOE/NE-0019, De-

cember 1981, p. 2-35.

increase significantly the amount of waste emplaced
without losing this advantage. )

Any discussion of long-term costs must take account
of discounting, a procedure that gives more weight to
early expenditures than to later ones in order to reflect
the time value of money. Discounting is used to calcu-
late the present value of a future expenditure by deter-
mining what amount of money would have to be in-
vested in the present at the assumed discount rate (or
interest rate) to yield an amount equal to the future ex-
penditure by the time that expenditure is incurred. For
example, since $1 invested at 10 percent would yield
$1. 10a year from now, the present value of an expend-
iture of $1.10 a year from now, using a 10 percent dis-
count rate, is $1. At a 3 percent annual discount rate,
$1 spent 100 years from now would have a discounted
present value of 5 cents.

The discounted total cost of permanent storage could
be less than the total cost of disposal, since the dis-
counted cost would be determined primarily by the costs
of construction and maintenance of the initial storage
facilities, which should be less than the same costs for
disposal facilities. The cost of replacing storage facilities,
which might be necessary after the first 100 years or so,
would have little effect on the discounted total cost. For
the same reason, the discounted cost of interim storage
followed by disposal (option 2) could be less than the
cost of early disposal, simply because deferral of disposal
costs reduces the contribution of disposal to the present
value of total waste management costs. 14

There is no consensus about whether it is appropri-
ate to use discounting when considering costs and ben-
efits that affect many generations, because discounting
strongly favors present benefits over future costs. To
avoid shifting the costs of maintaining a storage system
to future generations, the present generation would have
to collect the discounted present value of those costs now
and invest them at a rate of return sufficient to earn the
discount rate assumed in calculating the present value,
over and above the rate needed to keep pace with infla-
tion. No analysis has been done of possible financial
mechanisms that could be used to assure that the costs
of perpetual care of radioactive waste would be borne
primarily by the generation that created the waste.

FLEXIBILITY

All three options for final isolation offer some flexi-
bility for taking advantage of more desirable alterna-
tives in the future or for maintaining access to radioac-
tive waste; even option 1 allows the choice to continue

‘+ Ibid.
l~see, for exampk,  Robert E. Goodin, “Uncertainty as an Excuse for Cheat-

ing our Children: The Case of Nuclear Wastes, Policy  Sciences, 10, 1978,
pp. 25-43.
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storage even after disposal facilities are available. Thus,
a decision to develop a disposal system is not the same
as a decision to dispose of anything irretrievably on any
particular schedule in the future; indeed, it is difficult
to imagine how a decision could be made that would
effectively force future decisionmakers to dispose of
waste irretrievably on any fixed schedule if it appeared
unsafe or unwise at that future time to do so.

The capacity for surface storage could be provided
at mined repository sites for a relatively small incremen-
tal cost, since a mined repository would have a waste
receiving and packaging facility that could package
waste for emplacement either in a surface storage sys-
tem or in the repository.

16 In fact, a mined repository

may require surface storage capacity to handle surges
in deliveries to the repository, to continue receiving
waste if loading of the repository were temporarily
halted, or to allow the repository to be unloaded ex-
peditiously if that became necessary. Thus, the higher
cost of developing a system of mined repositories would
provide the technical capacity and the sites for both stor-
age and disposal.

From this perspective, the difference between option
1, on the one hand, and options 2 and 3, on the other,
is not whether Federal facilities for long-term storage
would ever be built, but where they would be built—at
sites that are suitable for untended disposal or at sites
that are only suitable for monitored and maintained
storage.

Option 3, and the initial phase of option 2, would pro-
vide the option only of storage. A later decision that a
disposal system was needed would entail the expendi-
ture of additional billions of dollars by future genera-
tions to find and develop suitable disposal sites and to
construct additional handling and packaging facilities
at those sites. Thus, a decision to store waste for an ex-
tended period would be more reversible if the storage
were done at a mined repository site than at a site suit-
able only for storage, since the capacity for disposal
would be immediately available onsite (if the repository
were already built and money were available) and the
costs of moving the waste from storage into the disposal
facility would be minimal. In addition, the extended
storage period at the repository site could be used to con-
tinue analysis of the suitability of the site for permanent
geologic disposal, thus providing a larger body of data
on which to base a decision about irretrievable disposal.

A decision to develop long-term, easily expandable
Federal storage facilities instead of or before disposal
facilities would probably create strong budgetary pres-
sures to continue to expand the storage capacity and to
defer raising and spending the additional funds needed

16Ra~mu~sen,  Op. cit., pp. 1.5-1  6“

to develop a disposal system. Availability of Federal stor-
age facilities would remove a major source of pressure
for developing a disposal system by providing an effec-
tive solution to the waste problem for utilities. In addi-
tion, expansion of storage facilities using modular dry
storage technologies would be easier and cheaper than
developing a disposal system. These advantages lead
some to conclude that the decision in option 2 to defer
commitment to development of disposal facilities could
be, by default, a decision to store waste permanently.

If approval of permanent storage for final isolation
(option 3) satisfied State laws linking continued licens-
ing of reactors to the existence of an approved final isola-
tion method, it might imply that no other system need
be developed as a precondition for continued genera-
tion of waste. Moreover, if permanent storage were ap-
proved, it might be difficult to justify charging nuclear
utilities and their ratepayers any more than is required
to cover the costs of a Federal storage system. In that
event, a waste management trust fund financed by di-
rect fees on the users of nuclear electricity would be ade-
quate only to assure continued maintenance and re-
placement of storage facilities as needed. The longer the
period of storage, the more difficult it could be to raise
the additional billions of dollars needed for disposal from
future utility ratepayers or Federal taxpayers who did
not contribute to the generation of the waste or to deci-
sions about how waste would be managed.

Thus, development of a stand-alone storage system,
required for options 2 and 3, may be less reversible than
development of a geologic disposal system, which pro-
vides a relatively easy choice between continued stor-
age or disposal. In fact, there maybe little practical dif-
ference in reversibility between options 2 and 3, even
though the storage facilities required in option 2 are only
intended to be used as an interim step prior to final
disposal.

PUBLIC ACCEPTABILITY

There appears to be little disagreement that devel-
oping a disposal system that meets appropriate safety
standards would satisfy public concerns about the obli-
gation to protect the health and safety of this and future
generations. However, there is disagreement about
whether it is necesszuy to develop a disposal system now,
or whether development of a Federal storage system
would be sufficient to allow the continued generation
of waste. The history of strong and successful opposi-
tion to Federal efforts to develop storage facilities (first
the retrievable surface storage facilities, later an away-
from-reactor facility) demonstrates that some feel strong-
ly that storage is not an acceptable alternative to dispo-
sal. Moreover, they fear that the availability of Federal
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storage facilities might lead to continued deferral of de-
velopment of disposal technology. 17

Supporters of options 2 or 3 argue that storage for
the foreseeable future might be more acceptable because
it avoids the technical uncertainties in geologic disposal
that result from reliance on predictions of very long-term
performance of natural and manmade barriers. They
are concerned that an exclusive focus on development
of a geologic disposal system would make the demon-
stration of a satisfactory solution of the waste problem
dependent on resolution of many complex technical de-
bates about the performance of a geologic repository,
a process that may take decades. They contend that an
adequately safe storage system could be demonstrated
more quickly and with greater confidence.

On the other hand, a shift in focus from disposal back
to storage could create the impression that the Federal
Government has serious doubts that technical uncertain-
ties can be dealt with at all—an impression that could
heighten, rather than reduce, public concerns about the
waste problem.

Some argue that storage simply changes the nature
of the uncertainties about safety from technical (associ-
ated with performance of geologic and manmade bar-
riers) to social (associated with the dependability of con-
tinued institutional control). No hard evidence suggests
that the public would be significantly less concerned
about social uncertainties than about technical ones.
From this perspective, demonstrating that waste can be
safely stored as long as institutional control is maintained
would simply not address the unavoidable long-term in-
stitutional uncertainties of final waste isolation.

The history of resistance to any deferral of the devel-
opment of a disposal system suggests that if the Federal
Government decided to construct a storage system (as
either an interim or a permanent measure), concerns
about the lack of progress on disposal could in the future
become a major encumbrance on the use of nuclear
power; for example, if there were efforts to expand the
nuclear power system substantially before a disposal sys-
tem were developed.

EASE OF SITING FACILITIES

Storage facilities may be technically easier to site than
geologic repositories. Since the storage site would not
be the major barrier to release of the contents of the fa-
cility, the technical requirements of the site would be
less stringent, and the long-term performance of the site
would not have to be demonstrated in the licensing proc-
ess. (This advantage might be offset considerably in the
case of permanent storage [option 3] if assurance of con-

I TDOE,  The Monitored Retrievable Storage Concept, p. 2-37.

tinued institutional control for a period of millennia
must be demonstrated in the licensing process. )

It should be noted that various storage technologies
may differ significantly in ease of siting. A preliminary
screening by DOE indicates that about 20 percent of
the area of the United States would be favorable for sur-
face storage facilities (e.g., surface drywells), while only
about 2 percent of the United States would be favorable
for tunnel facilities (e. g., the tunnel rack system).la

The less demanding siting requirements for surface
or near-surface storage compared to geologic disposal
may not translate directly into substantially greater ease
and speed in siting facilities. An underlying not-in-my-
backyard sentiment may be a major obstacle to siting,
regardless of the type of facility being sited. 19 Although
the greater number of potential storage sites should
make it easier to find some States willing to accept a
storage facility, site selection on that basis may limit the
flexibility to locate facilities near the site of waste gen-
eration— one of the potential advantages of storage fa-
cilities compared with geologic repositories.

In practice, the relative flexibility of siting for stor-
age facilities may increase their vulnerability to not-in-
my-backyard sentiments precisely because the techni-
cal reasons for choosing any particular site would be
much less strong than would be the case with a geologic
repository. State and local resistance to a waste facility
may be stronger if there is no compelling safety-related
reason why it could not be located somewhere else just
as easily. In addition, if a storage facility were proposed
as a way to deal with delays in a disposal program re-
sulting from political resistance to siting a geologic re-
pository, it might not be unreasonable to expect the
same sort of resistance to siting the storage facility.

INSTITUTIONAL IMPLICATIONS

It maybe more difficult for the Federal Government
to adopt and implement a commitment to the more ex-
pensive and complicated goal of developing a disposal
system than to the less expensive and more incremental
option of constructing storage facilities. The normal
Federal policymaking and budgeting process tends to
favor incremental actions for the most pressing prob-
lems, to defer decisions about issues that seem to re-
quire no immediate action to avoid serious conse-
quences, and to avoid irreversible actions wherever
possible—particularly when there is substantial uncer-
tainty about the outcome of those actions.

‘ sIbid., p. 3-17.
19A DOE study  Ccmc]uded  that the mitigating measures needed to deal with

State and local concerns would be very similar, if not identical, for either geologic
repositories or long-term storage facilities. DOE, The Monitored Retrievable
Storage Concept, p. 2-38.
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For several reasons, this Federal decisionmaking proc-
ess appears to be more compatible with the implemen-
tation of options 2 and 3 than with option 1. For in-
stance, development of a Federal storage system would
deal with what some see as the most pressing waste man-
agement problem—the utilities’ need for some way to
end their open-ended liability for growing inventories
of spent fuel—while allowing the problems of siting geo-
logic disposal facilities to be deferred. In addition, the
annual Federal budget process may tend to favor stor-
age over disposal, since it will be less expensive in the
short run to construct a new storage facility or expand
an existing one than to build a disposal facility.

The near-term cost advantage of storage would be in-
creased by use of the dry storage technologies, now
under development, that allow easy incremental expan-
sion of storage capacity. While the continuing costs of
maintaining storage facilities may make the total bud-
get outlays for storage much greater than for disposal
in the long run,

20 the near term cost advantages could
tend to dominate decisions.

Substantial changes in the institutional approach to
waste management may be needed to give high credi-
bility to a commitment to option 1 (see ch. 7), whereas
no such changes would be necessary for options 2 or 3.
The very flexibility and high degree of annual oversight
and control normal in Federal programs opens the pos-
sibility that an option 1 policy would be changed in the
future and storage facilities built as a way to buy time
if problems arose in the disposal program or if the Fed-
eral budget were particularly tight when large appro-
priations for construction of a full-scale geologic repos-
itory were required.

The Resolution

In adopting the NWPA, Congress in effect chose op-
tion 1 by making an explicit commitment to develop-
ment of mined geologic repositories, thus embodying
in law the policy that had earlier been adopted by DOE.
With regard to long-term storage of spent fuel or high-
level waste, the Act recognizes that such storage is a po-
tentially useful waste management option and requires
DOE to submit an analysis of the need for MRS facili-
ties and site-specific designs for the first such facility.
However, the Act requires that disposal in geologic re-
positories should proceed regardless of whether an MRS
facility is built. Development of a plan for long-term
storage facilities would thus provide a backup option in
case serious problems arise in the geologic repository
program.

The remaining issues in this chapter discuss primar-
ily those decisions that logically followed the selection

tO1bid. , table 2-5, p. 2-25.

of option 1 of issue 1. The question of the role of MRS
facilities in the waste management program is consid-
ered at greater length in the discussion of the radioac-
tive waste Mission Plan in chapter 6.

ISSUE 2:
What kind of schedule should be adopted for de-

veloping mined repositories?

One principal obstacle to development of a widely ac-
cepted waste disposal policy has been disagreement
about the appropriate pace for developing geologic re-
positories. People who believe that the current base of
knowledge will permit an acceptably safe system to be
developed and implemented fairly quickly recommend
rapid action to allay public concerns about waste dis-
posal. Others believe that pressures for hasty action
could lead to premature commitment to a repository site
that is inadequate or, at the very least, to actions that
would jeopardize the credibility of the Federal waste dis-
posal program.

OPTION: 1. Accelerated schedule.
2. Conservative schedule.

The Debate

OPTION 1:
Accelerated schedule.

An accelerated schedule for developing a repository
would involve evaluating the minimum number of pos-
sible sites (three) and geologic media (two) —required
by NRC for selecting the candidate site for the first
geologic disposal repository-so that submission of a
license application for a repository would not be delayed
while a broader range of alternatives was examined.
Proponents of the accelerated schedule believe that a
geologic disposal repository can be developed rapidly
with little risk of failure and that any further delay would
be interpreted by the general public as a lack of Feder-
al commitment to complete the task and, perhaps, even
as evidence that the job cannot be done at all. If suc-
cessful, this approach could lead to a licensed reposi-
tory in the late 1990’s.

An accelerated schedule carries several potential risks.
First, such a schedule could raise fears that safety might
be compromised, in turn leading to continued efforts
to delay or change the schedule yet again, as well as to
criticisms of the program that could increase the doubts
of the general public. Second, accelerating the schedule
of development of a technology and licensing process
for which there is no previous experience increases the
risk of real or perceived failures to find or license sites.
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Such failures could reduce public confidence in the Fed-
eral waste management program.

A basic problem in establishing a schedule for devel-
opment of a geologic repository is the first-of-a-kind
nature of the process in terms of both the technical and
institutional steps involved. Concerning this point, an
official of the U.S. Geological Survey (USGS) stated:

The types of information needed for site characteriza-
tion and performance evaluation for licensing are fairly
well understood by the interested agencies; however,
the time required to perform the tests to obtain this in-
formation is uncertain . . . The site characterization
phases will be a learn-as-we-go procedure in which we
cannot accurately predict schedules, To complicate the
scheduling, sociopolitical aspects of State and public par-
ticipation can also impose unplanned delays in obtain-
ing technical information. z’

Adoption of an accelerated schedule in the face of un-
certainties about siting poses three major risks. First,
it may lead to premature selection of candidate sites on
the basis of inadequate data, which could increase the
chances that the first site recommended to NRC would
not be approved. Considering the great political impor-
tance attached to the first repository, the negative ef-
fects on public confidence of rejection of the first site
could be severe, especially if the selection were accom-
panied by considerable optimism about the ease of de-
veloping a repository. Second, slippages in the schedule,
more likely to occur in an accelerated schedule, could
weaken the credibility of the entire schedule, particu-
larly if they occurred in the early stages of the process.

Third, to the extent that the feasibility of an acceler-
ated schedule is questioned by the technical community
and the involved agencies, the responsibility for real or
perceived failures resulting from the schedule will be
shifted to some extent from the involved executive
branch agencies to Congress. This shift could reduce
the extent to which the agencies could be held account-
able for progress. Agency accountability will be greater
if the agencies themselves develop and certify the feasi-
bility of the schedule they are to meet.

OPTION 2:
A conservative schedule.

Advocates of a more conservative schedule for repos-
itory development —one that allows for unforeseen de-
lays and provides ample time to review more sites and
media and to resolve the remaining technical uncertain-
ties—argue that a conservative approach is needed to
build public confidence that the job is being done safely
and that no corners are being cut in haste. (This ap-
proach is typified by the IRG recommendation of a cau-

21 Te~timony  ~fjmes F. Devine,  Assistant Director of Engineering Geology

of the USGS, before the Committees on Energy and Natural Resources and
on Environment and Public Works, of the U.S. Senate, Oct. 6, 1981.

tious repository development process involving review
of four to five sites in two to three geologic media before
selecting a site for development. )

A conservative schedule poses risks of its own. In the
first place, it maybe no more capable of gaining broad
public support than an accelerated schedule. While a
conservative schedule deals with the concerns of those
who fear that haste could compromise safety, it may not
be responsive to concerns of those who believe that a
rapid demonstration by the Federal Government of both
the will and the technical capacity to dispose of radioac-
tive waste is needed. In fact, strong dissatisfaction with
the schedule implied by the Carter administration poli-
cy, which envisioned a repository perhaps not available
until 2007, was a major reason for congressional efforts
to accelerate the schedule and for the decision by the
Reagan administration to speed up the process by exami-
ning only three sites in two media, the minimum re-
quired by NRC, before selecting a site for development.

Such a distant target date could generate a relaxed
attitude towards the program schedule by those respon-
sible for implementing it and may increase the risk of
planning being minimal, of milestones being missed
with few apparent consequences, and of the goal con-
tinuing to recede into the future.

Moreover, the further away the target date for a re-
pository, the more strongly the utilities could argue that
the Federal Government has a responsibility to take
some earlier action to relieve them of the storage prob-
lem created by the slow Federal approach to repository
development. If this action involved construction of a
new Federal storage facility, such a facility would prob-
ably use one of the easily expandable dry storage tech-
nologies, such as the surface drywell, thus further re-
ducing pressures for development of a repository and
creating a relatively easy and economical way to con-
tinue to defer the costs of the disposal system.

Selection of the pace for repository development re-
quires balancing the concerns that too fast a pace would
not be consistent with safety against the concerns that
too leisurely a pace would not allay public fears about
waste disposal in a timely manner and would not ade-
quately address utilities’ concerns about an open-ended
liability for storing growing inventories of spent fuel.

Agreement about an appropriate schedule maybe fa-
cilitated by shifting the focus of the argument from the
speed of the. schedule to its certainty and commitment.
Analysis performed by OTA suggests that what is most
important in securing and sustaining public confidence,
and in providing utilities with a solution to their spent
fuel storage problem, is not how quickly a repository
can be made available, but whether it will be available
according to a firm schedule, backed by a firm Federal
commitment, and accepted widely (by utilities, environ-
mentalists, and all other interested parties) as feasible
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and reasonable in view of the remaining technical and
institutional uncertainties about siting.

A firm Federal commitment to accept waste at a re-
pository on a fixed but relatively cautious date would
represent a strengthening of Federal determination and
could provide the most complete and credible solution
to the waste disposal problem for both the public and
the nuclear utilities. Such commitment to a date might
greatly ease the utilities’ job of providing interim stor-
age until that date by removing one of the major sources
of objection to expanded at-reactor storage: the concern
that such storage would become de facto final isolation.

A major concern with this approach is that the credi-
bility of any future Federal schedules may be very low
because schedules for the availability of a geologic re-
pository have slipped drastically from 1985, as estimated
in 1976, to 2006—at the latest—according to 1982 DOE
estimates. 22 The problem is compounded by the signif-
icant institutional and technical uncertainties affecting
progress in waste disposal.

A credible commitment to a firm date would require
both a realistic target date and a conservative technical
program for meeting it. The target date must strike a
balance between speed and certainty. On the one hand,
locating sites as early as possible would limit the buildup
of spent fuel in interim storage facilities. On the other
hand, too optimistic a date runs the risk of failure, which
could have significant political impacts and could create
difficulties for utilities that have made storage plans
based on that date. To the extent that utilities need a
firm schedule for their own planning, the reliability of
the schedule may be more important than the speed.

A conservative target date for operation of the first
repository would allow ample time for a second candi-
date site to be identified and carried through the licens-
ing process independently of the first-thus increasing
the confidence that a firm commitment to the target date
could be met even if the first site were rejected by NRC.
Such a possibility must be considered because of the lack
of technical consensus about the likelihood of a site that
appears acceptable after characterization ultimately re-
ceiving an operating license. If the first site proves to
be acceptable to NRC, a repository could be available
earlier than promised.

Recent DOE analysis concludes that a site in a me-
dium (granite) not now under consideration for the first
repository could be licensed by early 1999.29 This sug-
gests that a full-scale repository could be in operation
by 2008 even if none of the sites under consideration

ZZDOE  Natlon~ plan  for Siting High-Level Radioactive Waste  Repositories

and Environmental Assessment—Public Dr&t,  DOE/NWTS-4,  February 1982,
p. 112.

Zj~E &flssion  P],wI for the  Civilian Radioactive Waste Management pro-

gram, DOE RW-0005 Draft, April 1984,  vol. I, p. 3-A-44.

at the time NWPA was being debated proved accept-
able, provided that a backup siting program is pursued.

An acceleration and expansion of ongoing DOE activ-
ities may be needed to give high confidence that a com-
mitment to a firm schedule—even a conservative one—
can be kept in spite of technical and institutional uncer-
tainties. In particular, the technical program would re-
quire enough backups to each component of the disposal
technology and to each site to ensure that at least one
acceptable combination would be available by the tar-
get date, even though more or less predictable difficulties
and failures occur. 24

There is now no technical consensus about the likeli-
hood that any particular site that appears suitable for
licensing at the end of site characterization will, in fact,
survive the entire licensing process. For this reason,
commitment to a schedule for the activities involved in
identifying a first candidate repository site and taking
it through the licensing process is not equivalent to a
commitment to a schedule for availability of a licensed
repository site.

The relevant agencies could meet every deadline in
a schedule for the first candidate site and still wind up
at the end of the licensing process with a rejection from
NRC and thus no operating repository. While another
site could be submitted if the first were rejected, the re-
pository availability date would slip significantly, a fact
which the public might well perceive as a major failure
in the waste management program.

The most straightforward way to reduce the risk of
licensing rejection is to provide the time and resources
necessary to carry more sites than necessary through the
site characterization process and into the licensing proc-
ess so that backups are immediately available if the first
site considered cannot be licensed. This redundant ap-
proach might increase the initial costs of developing the
repository system. However, it appears certain that
more than one site will eventually be needed anyway,
so the effect on total management costs in the long run
may be less significant.

Commitment to a fixed schedule will thus be more
expensive, if the probability of failures is minimized,
than commitment to a more flexible target date because
of the greater redundancy needed to assure success on
schedule. A detailed analysis of the additional cost would
require development of a more detailed program plan
than has been available to date.

In any case, the additional cost should have no sig-
nificant effect on the economic competitiveness of nu-
clear power. For example, a program that was 160 per-
cent more expensive than DOE’s proposed program
would add only about O. 1 cent per kilowatt-hour to the

t+Redu~danCy  is a standard design procedure in the development  of highly

reliable systems, and is routinely used in the U. S, space program.
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disposal of spent fuel. A spent fuel disposal package and
the equipment and facilities for packaging and emplac-
ing spent fuel in a repository would not be developed,
and sites with geochemical conditions suited for spent
fuel disposal would not be sought. Second, provisions
would probably have to be made for extended and in-
definite storage of spent fuel because of the uncertainty
about when reprocessing would be economical. This is
quite compatible with a decision to provide a disposal
system on a fixed schedule (issue 1). Once disposal sites
were licensed, construction of full-scale disposal facili-
ties could be deferred, if desired, and extended storage
facilities could be constructed at the sites instead.

This option allows continued access to the unused
uranium and plutonium in spent fuel and greater flexi-
bility in the choice of a disposal systetn. Geologic dis-
posal of reprocessed waste, and not spent fuel, permits
tailoring the waste form to the characteristics of a par-
ticular repository and would allow separation and sep-
arate disposal of the heat-producing, but relatively short-
Iived fission products from the cool, but very long-lived
transuranic elements in the waste. This option might
also allow use of disposal systems such as space disposal
that are not practical with spent fuel.

On the other hand, it now appears possible, if not
likely, that even if the demand for electricity increases
sharply enough to warrant large-scale use of breeder
reactors, only part of the spent fuel expected to be gen-
erated by light-water reactors might have to be reproc-
essed to provide enough plutonium to start up the breed-
ers. If breeder reactors are not used, there may be little
commercial incentive to recycle uranium and plutonium
for use in light-water reactors. Even if some recycling
occurs, there could be an economic incentive to dispose
of spent fuel containing plutonium that had been re-
cycled several times previously.

Furthermore, a requirement that only reprocessed
waste be disposed of could increase the cost of waste dis-
posal by requiring reprocessing of spent fuel in some
cases in which the cost of reprocessing could not be off-
set by sale of the recovered uranium and plutonium.
Since this situation would probably require expenditure
of billions of dollars for construction and operation of
federally owned reprocessing plants, and since existing
and proposed regulations would allow direct disposal
of spent fuel without reprocessing, it seems likely that
the choice would be made to continue to store spent fuel
while developing the capacity to dispose of it directly.
Thus, a decision not to provide the capability to dis-
pose of spent fuel may lead to additional disposal costs
in the future, either for uneconomic reprocessing of
some spent fuel or for additional storage of that spent
fuel while the capacity to dispose of it is developed,
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OPTION 2:
Design the disposal system assuming that no spent

fuel will be reprocessed.

Developing the disposal system for spent fuel alone
would involve planning for the use of disposal capacity
as soon as it is available. The policy of the Carter admin-
istration appeared in many respects to be similar to this
option, Reprocessing was deferred, work on waste forms
was limited to the military program, and most studies
of disposal policy published by the administration
showed spent fuel being directly disposed of as rapidly
as repositories could be made operational; however, the
policy’s stated purpose was to develop a disposal sys-
tem that did not preclude future decisions to reprocess.

Developing the capacity to dispose of spent fuel di-
rectly would enable an earlier large-scale demonstration
of waste disposal than would occur if the disposal sys-
tem were designed only for reprocessed waste. Signifi-
cant quantities of spent fuel could be disposed of as soon
as a repository was available. A demonstration of dis-
posal at commercial scale—which could involve em-
placement of perhaps a thousand tonnes of spent fuel
or more over a period of years—could answer questions
about ability to license and operate a full-scale disposal
system more completely than could a small-scale unli-
censed technical demonstration .28 1t would also permit
observation of repository performance under a signifi-
cant heat load for an extended period.

One cost of the demonstration would be loss of the
potential resource value of the spent fuel used. How-
ever, since existing reactors and those with construc-
tion permits alone would generate over 100,000 tonnes
of spent fuel during their lifetimes, disposal of even
10,000 tonnes would represent less than 10 percent of
the total and would lead to only a small increase in total
uranium requirements if recycling and an expansion of
nuclear power ultimately occurred. 29 The benefit of an
early, tangible demonstration of commercial-scale waste
disposal could offset the lost resource potential.

There are several disadvantages to designing reposi-
tories for spent fuel only. First, since practically all mil-
itary high-level waste is reprocessed waste, designing
a commercial system to manage only spent fuel would
limit the range of options for dealing with military
wastes. Second, the burden of developing the capacity

— — — — —
ZS~Ong these ]ine~, one nuclear indust~ group recommended that some spent

fuel should be placed in terminal waste disposal repositories for near-term dem-
onstration purposes, although they did not recommend that spent fuel be rou-
tinely disposed of in repositories, “Spent Fuel and Nuclear Waste, ’ a state-
ment by the Atomic Industrial Forum’s Study Group on Waste Management,
Oct. 18, 1978.

Zgone  study has concIuded  that a policy of disposing of spent fuel  when it

is 20 years old would not significantly limit the ability to develop breeder re-
actors. Brian G, Chow and Gregory S. Jones, Nonproliferation and  Spent Fuel
Disposa/  Policy,  a report prepared for the Council on Environmental Quality
(Marina Del Rey, Cafif.:  Pan Heuristics, October 1980).

to dispose of reprocessed waste may shift to the future
if it turns out to be more economic to reprocess spent
fuel than to dispose of it directly. Modifying the initial
spent fuel disposal system design later to handle reproc-
essed waste could increase disposal costs.

OPTION 3:
Design the disposal system to accommodate both

spent fuel and reprocessed waste.

The major advantage of this option is that it gives
future decisionmakers the greatest range of choices and
leaves open the option to reprocess spent fuel. This neu-
trality aboul reprocessing may be seen as a disadvan-
tage by those who favor or oppose reprocessing for rea-
sons not related to waste management. As discussed
above, it is not clear that either option 1 or 2 can do
more than inconvenience future decisionmakers, who
can always use extended storage if reprocessing or di-
rect disposal of spent fuel do not appear advisable.

As noted in chapter 3, recent major studies of the sub-
ject have concluded that mined repositories could be de-
signed for both spent fuel and reprocessed waste with-
out compromising safety. Of course, a system designed
to handle both forms may be somewhat more expen-
sive over the short term than a system optimized for one
or the other, although no data are available to support
an estimate of the additional cost. However, such a sys-
tem may be less expensive in the long run since it avoids
the possible costs of extended storage and system rede-
sign necessary for conversion from a single-waste form
system to a multiwaste-form system.

The Resolution

The NWPA provides that geologic repositories shall
be capable of receiving either spent fuel or reprocessed
high-level waste.

ISSUE 4:
What responsibility should the Federal Govern-

ment assume for interim spent fuel storage before a
permanent repository is available?

The delays in availability of both reprocessing and
a Federal waste repository have presented utilities with
two related problems. First, the existing spent fuel stor-
age basins at reactors are filling up. Even if the capac-
ity of existing basins is expanded by reracking to the
maximum extent possible, and if utilities are allowed
to transship fuel from reactors whose basins are filled
to unfilled basins at other reactors, some face the risk
of forced reactor shutdowns by the 1990’s unless addi-
tional storage space is made available on a timely basis .30

SODOE, spent Fud Storage Requirements, DOE/RL-83-  1, January 1983,

table 4, p, 17.
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Many utilities have expressed concern about whether
they would be able to provide the needed additional stor-
age capacity quickly enough to prevent reactor
shutdowns.

Second, even if utilities were certain that they could
provide additional storage when needed, the uncertainty
about when spent fuel could be shipped to a reprocess-
ing plant or a Federal waste repository leaves the utili-
ties with an open-ended liability for growing inventories
of spent fuel and no clear basis for planning their long-
term storage needs. There is an important linkage be-
tween this long-term problem and the near-term prob-
lem of providing additional storage quickly enough to
prevent reactor shutdowns. As noted in chapter 4, there
has been growing opposition to efforts to provide addi-
tional spent fuel storage capacity because of fear that
availability of interim storage would reduce pressures
for developing long-term solutions, thus turning interim
storage facilities into de facto permanent waste reposi-
tories.

The effectiveness of a storage policy in preventing
reactor shutdowns may be the greatest determinant of
its potential economic impact. As noted in chapter 3,
the cost of replacement power for a l-GWe reactor for
1 year could exceed the total discounted cost of perman-
ent storage in a new water basin for all the spent fuel
the reactor would generate during its operating lifetime.
The ability to ensure timely availability of additional
interim storage capacity is therefore a primary criterion
for evaluating interim storage options. However, be-
cause the uncertainties about the long-term fate of spent
fuel may constitute a serious obstacle to gaining the nec-
essary approvals for interim storage facilities, it may be
difficult to resolve the near-term storage problem in a
timely manner without at the same time addressing the
long-term question.

At present, it appears unlikely that the development
of large-scale commercial reprocessing could provide a
very timely or predictable way to ease the spent fuel stor-
age problem at reactors. The private sector appears to
have no interest in constructing and operating reproc-
essing facilities now, since reprocessing may not become
economical until sometime in the next decade, at the
earliest.

Even if the Allied General Nuclear Services (AGNS)
reprocessing plant at Barnwell, S. C., began reprocess-
ing operations at its projected full capacity of 1,500
tonnes per year in the early 1990’s, it would at most
be able to handle only the expected overflow of spent
fuel from existing basins. It could not handle the total
annual discharges from reactors expected to be in oper-
ation at that time. It would take one such plant over
25 years to eliminate the backlog of spent fuel that would
have accumulated in reactor basins by that time. Be-

cause of the high cost of such plants and the very uncer-
tain market for the uranium and plutonium recovered
from spent fuel, it appears unlikely that the plants will
be constructed on a reliable schedule by either the pri-
vate sector or the Federal Government.

While a Federal waste repository would provide util-
ities with a way to get rid of spent fuel, a licensed, full-
scale geologic repository could probably not be avail-
able before the late 1990’s, leaving a need for additional
spent fuel storage capacity for the interim period. DOE
estimates that by 1998 over 60 reactors will need stor-
age capacity beyond that available in their existing
pools. s~ The interim period could be considerably ex-
tended if a very conservative schedule for availability
of a repository were adopted (issue 2). Thus, the choice
of a Federal interim spent fuel storage policy may de-
pend significantly on the final isolation policy that is
selected.

The Carter administration raised the possibility of a
direct Federal role in interim spent fuel storage when
it advocated that the Federal Government acquire an
away-from-reactor (AFR) storage facility and offer to
accept commercial spent fuel for storage until perma-
nent disposal facilities were available. The 96th Con-
gress did not authorize acquisition of an AFR facility,
and the Reagan administration concentrated its efforts
instead on helping the utilities provide their own stor-
age capacity. The question of the appropriate Federal
role in interim spent fuel storage was debated again in
the 97th Congress. The following discussion evaluates
the principal options considered in that debate, in light
of the proposed options for providing a final isolation
system considered in the preceding issues.

As background for this discussion, it is useful to un-
derstand the relationship between the two distinct stor-
age issues considered in the 97th Congress: 1) the
“AFR” issue, i.e., the question of the Federal role in
interim spent fuel storage, and 2) the “MRS’ issue,
i.e., the question of whether the Federal Government
should construct MRS facilities designed to store spent
fuel and high-level waste for a long and perhaps indefi-
nite period.

The distinction between these two concepts is not
clear. An MRS has generally been thought of as being
located away from reactor sites, and thus could be con-
sidered an AFR. Similarly, any storage facility, even
if intended only for interim storage, as contemplated
for AFRs, would be monitored and retrievable, and thus
could be considered an MRS. Furthermore, it is possi-
ble that the same type of storage technology—metal
casks or drywells—would be used in either case. 32

~llbid.,  table C-3, pp. 73-76.
WSee Ra~mu93en,  op. cit., which evaluates casks and d~wclls  for both  in-

terim storage and monitored retrievable storage.
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Finally, there is some overlap in intended function in
that proponents of a Federal AFR argued that it would
provide some flexibility in the event of slippages of the
geologic repository schedule—one of the arguments for
a Federal MRS facility.

The principal difference is that the AFR debate has
tended to focus on the question of providing additional
storage capacity until a geologic repository is available,
with emphasis on the near-term problem of providing
such storage in time to prevent reactor shutdowns. In
contrast, the MRS debate has focused on the longer-
terrn questions of whether to provide Federal storage
facilities either as an alternative to rapid development
of geologic repositories (considered in issue 1) or as a
backup in case of slippage in the repository program
(discussed in the chapter 6). Since a full-scale MRS fa-
cility could probably not be designed, sited, licensed,
and constructed before 1994 or 1995,33 such a facility
would not address the immediate problems of the utili-
ties which will exhaust the capacity of their reactor
basins before then—the more immediate focus of the
AFR debate.

The following discussion will concentrate on the in-
terim storage questions raised in the AFR debate, while
the question of the role of MRS facilities as a backup
in case of slippages in the repository program is dis-
cussed in chapter 6.

OPTION: 1. No Federal role in interim storage; com-
plete responsibility of private industry.

2. Federal assistance to private storage ef-
forts by reducing legal obstacles; speeding
the iicensingprocess;  and accelerating re-
search, development, and demonstration
of new storage technologies.

3. Federzdprovision  ofa limited amount of
storage capacity for emergency use only.

4. FederaJ  storage capacity as an alternative
to construction of new storage facilities by
utilities.

The Debate

OPTION 1:
No Federal role in interim storage; complete re-

sponsibility of private industry.

In 1982, DOE analysis of utility-provided data
showed that conventional reracking could meet all util-
ity storage needs until 1986 or 1987 if transshipment
were aUowed.34 The need for additional storage could

“Ibid., p. 6.2.
~~~E, s~nt Fuel  Storage Requirements, DOE/RL-82-  1, June 1982. An

update of that analysis in 1983 reached the same conclusion, although it iden-
tified one reactor that might need 13 tonnes of additional storage in 1984—
DOE, Spent Fuel Storage Requirements, 1983, op. cit.

be deferred several more years if reactors did not main-
tain full core reserve—the amount of space needed to
discharge the entire reactor core—although this would
involve some risk of extended shutdown if the core had
to be removed for maintenance or repairs. Moreover,
it appears that new water basins or other new storage
technologies could be constructed at reactors by 1988,
perhaps sooner, if begun in 1981 or 1982 (when the AFR
issue was being debated) .35

Thus, it appears theoretically possible that even with
no Federal action, no reactor would have to shut down
for lack of spent fuel storage capacity. There are, how-
ever, two important cautions in this conclusion. First,
although several of the new storage technologies, espe-
cially casks, have the potential for faster implementa-
tion than conventional water basins, they will not be
realistic alternatives for most utilities facing immediate
storage decisions until their technical feasibility and their
ability to be licensed have been demonstrated.

Second, it is not known whether the private sector
will receive timely permission for constructing and oper-
ating any new spent fuel storage facilities, or even for
reracking or transshipment. The primary potential
sources of delays are complications in the licensing proc-
ess and State and local laws and regulations that limit
the quantity of fuel that can be stored at a reactor. Pre-
viously, such factors have not adversely affected reactor
operations, although there appears to be considerable
concern among utilities that this could be a serious prob-
lem in the future, particularly with new technologies for
which there is no licensing experience. This concern
underlies the utilities’ desire for a Federal AFR facil-
ity, since many believe that the Federal Government
will be better able to provide additional storage capac-
ity in the face of opposition than utilities could.

One drawback is the concern that interim storage
might become de facto permanent storage because of
the uncertain status of spent fuel. Thus, adoption of a
very conservative or open-ended schedule for availability
of a Federal waste repository may make it more diffi-
cult for utilities to provide additional interim storage ca-
pacity on their own than would a program that included
a fixed schedule for a repository.

OPTION 2:
Federal assistance to private storage efforts by re-

ducing legal obstacles; speeding the licensing proc-
ess; and accelerating research, development, and dem-
onstration of new storage technologies.

Several Federal actions could help utilities provide
adequate spent fuel storage capacity in time to prevent

35)3. R. Johnson AssWiates, Inc. , A Preliminary Assessment of Alternative
Dry Storage Methods for the Storage of Commercial Spent Nuclear Fuel, JAI-
180 (DOE/ET/47929-l),  November 1981, table 7-1, p. 7-3.
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reactor shutdowns. One would be Federal support of
an accelerated program for rapidly developing new dry
storage technologies and demonstrating their ability to
be licensed for use at reactor sites. Many utilities may
prefer to stick with proven technology-water basins
with conventional reracking—for providing new stor-
age capacity, even though the likelihood that at least
some of the new technologies will prove acceptable ap-
pears high. However, one large utility, the Tennessee
Valley Authority (TVA), is already planning to dem-
onstrate some of the new technologies-rod compaction
and dry storage—in the next few years before it com-
mits to the construction of new interim storage facilities.

The availability of these technologies for general use
by utilities might be significantly accelerated by an ag-
gressive Federal research, development, and demonstra-
tion program to resolve remaining technical and eco-
nomic questions and to share some of the costs of
licensed demonstrations.

Approval of interim storage capacity might be has-
tened by an explicit statement of congressional intent
about interim storage in existing or new storage facili-
ties. Such a statement might speed the resolution of
questions of Federal preeminence over State and local
restrictions on spent fuel storage.

Adoption of a firm, credible schedule for the availa-
bility of a final isolation facility could reduce both the
opposition to utilities’ efforts to provide their own in-
terim storage facilities and the financial risks created by
the uncertainty about how long such facilities would be
needed. Potential problems might be further lessened
by a favorable resolution of NRC’s ongoing generic con-
fidence proceeding about the timely ultimate disposal
of spent fuel and about the safety of continued storage
until disposal is available. The proceeding was initiated
precisely because of objections to provision of indefinite
interim storage.36

OPTION 3:
Federal provision of a limited amount of storage

capacity for emergency use only.
Although it is possible that utilities will be able to pro-

vide all their own interim storage capacity, it is not cer-
tain that all would be able to do so before their existing
storage capacity is exhausted. Thus an argument can
be made for providing some Federal storage capacity
as a last-resort backup to prevent unavoidable reactor
shutdowns while utilities construct their own new stor-

$cIn AuWst 1984, NRC issued a final  rule embodying the resuhs  of the waste

confidence proceeding, in which it stated that ‘‘there is reasonable assurance
that one or more mined geologic repositories for commercial high-level radio-
active waste and spent fuel will be available by the years 2007-2009, and that
in any case, spent fuel could safety be stored at either reactor sites or offsite
for up to 30 years after the expiration of the reactor’s operating license. Fed-
eral Register, vol. 49, No. 171, Aug. 31, 1984, p. 34659-34660.

age capacity. The need for such capacity depends on
the importance attached to avoiding the risk of shut-
downs and the associated economic costs of providing
replacement power.

The amount of Federal storage needed as a last re-
sort backup to utilities’ storage programs could be much
smaller than would be needed if Federal storage were
intended to handle all spent fuel storage in excess of the
capacity of existing basins. The major source of demand
for emergency capacity would probably occur in the late
1980’s and early 1990’s as a result of possible delays in
bringing new storage facilities online. Only 1,000 tonnes
of storage, approximately the lifetime capacity needed
for a l-GWe reactor, would be required to give every
one of the 24 reactors projected to need new storage ca-
pacity before 1990 an additional 2 years to provide that
capacity themselves. 37

However, if Federal storage were used as a substi-
tute for additional utility storage, rather than a backup
in case of delays in utilities’ efforts, about 5,000 tonnes
of Federal storage would be needed to handle the needs
of those same 24 reactors until 1998, the target date for
operation of a geologic repository established by
NWPA.38 Of course, provision of limited Federal stor-
age capacity for emergency use only would not deal with
the utilities’ long-term problem of liability for growing
inventories of spent fuel, and thus might be more com-
patible with a fixed schedule for a Federal waste repos-
itory, which would solve that problem, than with a flex-
ible or indefinite schedule.

A clear decision to provide Federal storage facilities
for use only in emergency cases would demonstrate to
utilities that they must immediately begin planning to
provide their own facilities. Any possibility that the Fed-
eral Government might later provide an alternative to
construction of new facilities by utilities could encourage
them to defer action and could also discourage private
efforts to develop new storage technologies.

To prevent Federal emergency storage capacity from
dampening utility efforts to provide storage, several ac-
tions could be taken. First, utilities could be required
to show that they have made their best effort to provide
their own storage. Second, existence of State or local
prohibitions on increased storage could be disallowed
as a justification for use of the Federal storage option,
thereby facing the affected communities with the choice
of shutting down a reactor or allowing increased storage.

Several options for providing Federal storage capac-
ity may be available in the next decade. The most
readily available appears to be use of modular dry stor-
age (casks or drywells) at existing Federal facilities on

~~E,  spent  Fuel  Storage Requirements, 1983, table C-1,  p. 65.
381 bjd.,  table  C-3, pp. 73-76.
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Federal reservations. Availability of space in Federal fa-
cilities could enable deferral of acquisition of other fa-
cilities for several years, allowing questions about the
availability of new storage technologies for utility use
to be resolved and permitting a more accurate estimate
of the needs for Federal storage. While these facilities
would probably not be licensed, they could be available
quickly.

Federal acquisition of existing private facilities with
storage basins has also been considered .39

OPTION 4:
Federal storage capacity as an alternative to con-

struction of new storage facilities by utilities.

An offer to accept spent fuel at a Federal AFR facili-
ty would be an effective alternative for reducing the utili-
ties’ open-ended liability for spent fuel if the availabil-
ity of final isolation facilities remains uncertain. How-
ever, several objections have been made to providing
such a facility for this purpose. Some argue that the Gov-
ernment should not subsidize nuclear power by remov-
ing the burden of uncertainty about interim storage from
the generators and users of nuclear electricity, which
is a commercial responsibility. In addition, some ob-
ject that a Federal AFR facility could take the pressure
off Government and industry to decide whether and
when to develop disposal capacity.

In support of this option, it can be argued that since
the Federal Government has the responsibility to pro-
vide for permanent isolation of high-level radioactive
waste and is itself directly responsible for the delays and
uncertainties about providing this service, it has an obli-
gation to the users of nuclear power to share the bur-
den of spent fuel storage created by its own inaction.

Provision of an open-ended Federal interim storage
capacity is the storage option most compatible with con-
tinued flexibility about the date of availability of a per-
manent repository. However, the amount of spent fuel
moved to Federal interim facilities could increase rapidly
if the availability of final isolation sites is deferred much
beyond the turn of the century. Thus, providing Fed-
eral spent fuel storage capacity as an alternative to con-
structing new facilities by utilities may lead to an in-
creasing amount of spent fuel being stored at AFR
interim sites, since it appears that utilities, left to their
own devices, may have an economic incentive to pro-
vide additional capacity at reactor sites, if possible .40
There would be several effects of this action.
. -  — — - —

3Whese  include the General Electric facility at Morris, Ill., which is already
storing some commercial spent fuel, and the AGNS facility at Barnwell,  S. C.,
which has an unused storage basin that could be reracked to provide 1,750
tonnes of capacity. DOE, Spent Fuel  Storage Fact Book, DOE/NE-0005, Aprif
1980, table 4, p. 24.

*OA~ noted  in ~h, 3, the new modular dry storage technologies may be less

expensive to implement at reactor sites, which already have handling facilities,
than at a centralized site which would require new facilities.

SAFETY

NRC has concluded that spent fuel can be safely
stored either at reactor sites or at AFRs.41 The addi-
tional handling and transportation involved in AFR
storage could lead to some increase in worker and pub-
lic radiation exposure compared to onsite storage.

TRANSPORTATION

DOE estimates that by 1998, over 7,000 tonnes of
spent fuel will require storage outside the basins of the
reactors in which they were produced .42 Interim stor-
age of that spent fuel at sites other than those at which
they were generated will increase the total amount of
handling and transportation of spent fuel, and could in-
crease the total number of communities affected by ra-
dioactive waste management activities.

Movement of significant amounts of spent fuel to in-
terim storage facilities away from the site of generation
may occur before a repository is available even if the
Federal Government plays no role in interim storage,
because transshipment is more economically attractive
than is construction of new facilities. In fact, DOE esti-
mates that about 2,100 tonnes of the storage needed by
1998 could be met in this way.43 (This amount could
be reduced if rod consolidation—not considered in
DOE’s estimates of the maximum capacity of existing
basins—proves to be usable at many reactors.)

However, provision of Federal AFR storage as an al-
ternative to utility efforts once existing basins are full
could more than triple the amount of spent fuel moved
to interim storage before 1998.44 In addition to increas-
ing transportation impacts, use of a Federal AFR facil-
ity for this purpose could increase the likelihood of con-
frontations between the Federal Government and
affected States or localities over transportation issues.

COST

Various DOE analyses of the costs of storage have
concluded that federally owned facilities would be less
costly to utilities than would privately owned facilities.
To some extent, this is a result of the economies of scale
involved in a large Federal AFR facility, an advantage
that may be offset by transportation costs or the avail-
ability of less-expensive dry storage technologies for at-
reactor use. To a significant extent, it is simply the re-
sult of the economics of Federal ownership. For exam-
ple, DOE analyses indicate that the cost of privately
owned facilities could be up to 100 percent higher than

“U.S. Nuclear Regulatory Commission, Firsaf  Generic Environmental im-
pact Statement on Handling and Storage of Spent Light Water Power Reactor
Fuel,  August 1979, NUREG-0575, vol. 1, p. S-3.

4ZDOE S%n[ Fue~ Storage Rquimments,  1983, table 3, p. 16.
+jIbid.  ‘Derived from table  3.

*+ Ibid.



—

262 ● Managing the Nation’s Commercial High-Level Radioactive Waste

identical federally owned facilities because of the lower
cost of capital for the Federal Government and because
of the Government’s immunity to Federal, State, and
local taxes.45

There has been no systematic comparison of the costs
of at-reactor and AFR interim storage that includes the
cost of transportation, that considers use of the new
modular dry storage technologies both at reactors and
at independent AFR facilities, and that uses a consist-
ent set of financial assumptions for ail facilities, regard-
less of ownership. However, available studies suggest
that at-reactor storage using modular dry storage tech-
nologies could be less expensive than AFR storage, even
without considering the additional cost of transporta-
tion to an AFR facility.46

Nonetheless, any conclusions about the relative costs
of at-reactor and AFR storage must remain tentative
until a fully consistent comparison of at-reactor and
AFR options is made. Since the modular dry storage
technologies may have significant cost advantages com-
pared with water basins, whether used at reactors or
away from reactors, accelerated development and li-
censed demonstrations of those technologies could be
very useful for determining their actual costs more pre-
cisely.

EQUITY CONSIDERATIONS

There may be significant differences among spent fuel
storage systems in the distribution of their impacts
among the private sector, the Federal Government, and
various regions of the country. For example, with an
at-reactor storage system, the health and safety risks and
social impacts of storage are distributed among com-
munities that have presumably benefited directly from
the electricity generated by the spent fuel. These same
communities would have to bear the costs of reactor
shutdowns if additional storage space were not provided.

With an AFR system, the risks and impacts of stor-
age are localized to those few communities in the vicinity
of the AFR facility, which may or may not have bene-
fited from the electricity generated by the spent fuel.
Many additional communities would be affected by in-
creased spent fuel transportation to the AFR facility.
As a result of such distributional effects, provision by
the Federal Government of a significant amount of AFR
storage capacity as an alternative to utility provision of

+~~E ~~no]W  for CommemjaJ  Radioactive Waste  Management,

DOE/ET~O028,  May 1979, vol. 3, p. 5.7.55.
*6E R Johnmn A~~iates op. cit. , estimated that the cost Of at-reaCtOr  9t0r-

. . ,
age using surface drywells  could be as low as $117 per kilogram of spent fuel.
DOE, The Monitored Retrievable Storage Concept, p. 2-6, concluded that stor-
age in a centralized privately financed 10,000-tonne drywell  facility could cost
from $100 to $170 per kilogram, with $160 per kilogram as the estimated fee
based on the set of assumptions judged most likely to be accepted. Transporta-
tion from the reactor to an AFR could add around $16  per kilogram to this
amount (table 2-4, p. 2-22). See also chapter note 1 in ch. 6.

new storage facilities raises more equity considerations
than do the options for Federal involvement which have
less direct effect on the location of storage. As noted in
chapter 4, such considerations have played an impor-
tant role in debates about radioactive waste manage-
ment issues.

ASSURANCE OF STORAGE CAPACITY

Reliance of utilities on the Federal Government for
provision of a significant portion of their interim stor-
age needs could increase the vulnerability of the stor-
age system to failures. Analysis by DOE shows that by
1998, over 60 of the currently operating reactors could
be relying on a Federal AFR facility for storage.47 In
this situation, any licensing delays, failures in acquir-
ing additional AFR capacity, shutdowns of an AFR fa-
cility because of accidents or sabotage, or serious trans-
portation problems could make many reactors vulner-
able to potential shutdowns simultaneously. In contrast,
a storage system in which utilities provide lifetime in-
terim storage onsite, which would be encouraged by lim-
iting Federal storage to backup use only, would com-
pletely insulate the utility and its ratepayers from any
bottlenecks or failures elsewhere in the spent fuel stor-
age and waste management system.

The Resolution

The NWPA incorporated a combination of options
2 and 3. Utilities are given the primary responsibility
for providing the additional spent fuel storage needed
until a Federal repository is available. To assist utili-
ties in this effort, the Act provides for an accelerated
program for licensed demonstrations of new storage
technologies and encourages generic licensing of such
technologies when possible. At the same time, the Act
provides for a limited amount (1 ,900 tonnes) of last-re-
sort Federal storage in existing Federal facilities, with
NRC to make the determination about which utilities
are entitled to use that storage. Federal acquisition of
existing private facilities for spent fuel storage was not
authorized.

Appendix Note

The original Atomic Energy Act made no reference
to either radioactive waste or to waste disposal. The first
formal regulations on the subject were promulgated by
the Atomic Energy Commission in 1970 (Appendix F
to Part 50 of Title 10 of the Code of Federal Regula-
tions). These regulations required liquid high-level waste
produced by reprocessing of spent fuel to be solidified

47~E, Swnt Fuel  stora~  Requirements, 1983, table C-3, pp. 73 -74.
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and delivered to a Federal repository within 10 years
of reprocessing, at which time the industry would pay
a fee calculated to cover the costs of ‘disposal and per-
petual surveillance. While the regulations distinguish
between temporary storage, which can take place on pri-
vately owned property, and disposal, which can take
place only on federally owned and controlled land, there
is no clear definition of either term, and the reference
to perpetual surveillance suggests that “disposal” could
be interpreted to mean permanent storage.

It should be noted, however, that the Atomic Energy
Commission, in proposing the Retrievable Surface Stor-
age Facility, did distinguish between storage and dis-
posal in terms of the continued human control and
maintenance that is required for storage but not for per-
manent disposal.48

The Energy Reorganization Act of 1974 (Public Law
93-438), which split the functions of the Atomic Energy
Commission between the Nuclear Regulatory Commis-
sion and the Energy Research and Development Admin-
istration (ERDA), gave the new NRC the licensing and
regulatory authority over ERDA facilities used primarily
for the receipt and storage of high-level radioactive
wastes resulting from activities licensed under the act
[Sec. 202(3)] and over Retrievable Surface Storage Fa-
cilities and other facilities authorized explicitly for subse-
quent long-term storage of high-level radioactive waste
generated by ERDA, which are not used for or part of
research and development activities [Sec. 202(4)]. These
sections, which form the basis for NRC licensing au-
thority, make no references to disposal facilities and do
not define storage.

40U,S,  Atomic Ener~ Commission, op. cit., pp. 1.2-11,12; and p. 2.3-21.

NRC has interpreted storage to include disposal,
which it takes to mean emplacement of waste with no
intention to retrieve. However, this definition is silent
on the acceptability of a requirement for continued in-
stitutional control, since emplacement with no intention
to retrieve could be effected in a storage facility that
nonetheless required control to ensure safety. NRC has
so far applied the term disposal only to geologic disposal
facilities and has developed regulations only for such fa-
cilities.

Finally, the Department of Energy Organization Act
(Public Law 95-91, August 1977,91 Stat. 565) explicitly
gave the new DOE responsibilities for “the establish-
ment of temporary and permanent facilities for storage,
management, and ultimate disposal of nuclear wastes’
[Title 42, Ch. 84, Sec. 7133. (8)(C)], and “establish-
ment of programs for the treatment, management, stor-
age, and disposal of nuclear wastes” [Sec. 7133 (8)(E)].
However, once again no definitions were given for stor-
age and disposal, and the statement in (8)(C) can be
read as allowing for permanent storage facilities. In ad-
dition, section 7133 (8)(F) gives DOE authority to estab-
lish fees or user charges only for nuclear waste treat-
ment or storage facilities and makes no mention of
disposal facilities, thus perpetuating the confusion be-
tween the two concepts.

The Nuclear Waste Policy Act of 1982 (Public Law
97-425) clarified the distinction by defining disposal as
emplacement of waste in a repository with no foreseeable
intent of recovery, and also defining a repository as a
system for permanent deep geologic disposal. Since deep
geologic repositories are designed not to rely on long-
term institutional control and maintenance, this defi-
nition implicitly incorporates the idea that disposal does
not require such continued care.


