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March 15, 1990

Ms. Julia Corrado
The Repository Licensing and Quality Assurance

Project Directorate
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

REFERENCE: Contract No. NRC-02-89-012, Mod. No. 2

Dear Ms. Corrado:

I have reviewed the "Draft Final Waste Confidence Decision Review
With Analysis of Public Comments" dated March 12, 1990. My
detailed comments are provided on the enclosed mark-up of the
draft.

The work reported here was conducted under the above-referenced
contract in partial fulfillment of the requirements of Tasks 6
and 7 of the contract (Review and Comment on the Final Decision
and Rule).

I hope you find these comments to be useful. If there are any
questions, I can be reached at (301) 946-8088.'

Sincerely,

C eJup
President

Enclosure: As stated
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10 CFR Part 51

Waste Confidence Decision Review

AGENCY: Nuclear Regulatory Commission

ACTION: Review and Final Revision
of Waste Confidence Decision

SUMMARY:

On August 31, 1984, the Nuclear Regulatory Commission (NRC) issued a final
decision on what has come to be known as Its "Waste Confidence Proceeding."
The purpose of that proceeding was "...to assess generically the degree of
assurance now available that radioactive waste can be safely disposed of, to
determine when such disposal or offsite storage will be available and to
determine whether radioactive waste can be safely stored onsite past the
expiration of existing facility licenses until offsite disposal or storage Is
available." (49 FR 34658). The Commission noted in 1984 that Its Waste
Confidence Decision was unavoidably in the nature of a prediction, and
committed to review its conclusions "...should significant and pertinent
unexpected events occur or at least every five years until a repository is
available." The purpose of this notice is to present the findings of the
Commission's first review of that Decision.

The Commission has reviewed its five findings and the rationale for them in
light of developments since 1984. This revised Waste Confidence Decision
supplements those 1984 findings and the environmental analysis supporting them.
The Commission is revising the second and fourth findings in the Waste
Confidence Decision as follows:

Finding 2: The Commission finds reasonable assurance that at least one mined
geologic repository will be available within the first quarter of the
twenty-first century, and that sufficient repository capacity will be available
within 30 years beyond the licensed life for operation of any reactor to
dispose of the commercial high-level radioactive waste and spent fuel
originating in such reactor and generated up to that time.

Finding 4: The Commission finds reasonable assurance that, if necessary, spent
fuel generated in any reactor can be stored safely and without significant
environmental impacts for at least 30 years beyond the licensed life for
operation (which may include the term of a revised license) of that reactor at
its spent fuel storage basin, or at either onsite or offsite independent spent
fuel storage installations.



The Commission is reaffirming the remaining findings. Each finding, any
revisions, and the reasons for revising or reaffirming them are set forth in
the body of the review below.

The Commission also Issued two companion rulemaking amendments at the time it
issued the 1984 Waste Confidence Decision. The Commission's reactor licensing
rule, 10 CFR Part 50, was amended to require each licensed reactor operator to
submit, no later than five years before expiration of the operating license,
plans for managing spent fuel at the reactor site until the spent fuel is
transferred to the Department of Energy (DOE) for disposal under the Nuclear
Waste Policy Act of 1982 (NWPA). 10 CFR Part 51, the rule defining NRC's
responsibilities under the National Environmental Policy Act (NEPA), was
amended to provide that, In connection with the issuance or amendment of a
reactor operating license or initial license for an independent spent fuel
storage installation, no discussion of any environmental impact of spent fuel
storage is required for the period following expiration of the license or
amendment applied for.

In keeping with the revised Findings 2 and 4, the Commission is providing
elsewhere in this issue of the Federal Register conforming amendments to its 10
CFR Part 51 rule providing procedures for considering in licensing proceedings
the environmental effects of extended onsite storage of spent fuel.

Finally, the Commission is extending the cycle of its Waste Confidence reviews
from every five years to every ten until a repository becomes available. In
its 1984 Decision, the Commission said that because its conclusions were
...unavoidably in the nature of a prediction," it would review them '"...should

significant and unexpected events occur, or at least every five years until a
repository ... is available." As noted below, the Commission now believes that
predictions of repository availability are best expressed In terms of decades
rather than years. To specify a year for the expected availability of a
repository decades hence would misleadingly imply a degree of precision now
unattainable. Accordingly, the Commission Is changing its original commitment
in order to review its Waste Confidence Decision at least every ten years.

t Ihis woul not, however,4the Commission's original commitment to review t
its Decision whenever significant and pertinent unexpected events occur.

FOR FURTHER INFORMATION CONTACT: Julia Corrado, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555, telephone (202)492-0434; or John Roberts, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555, telephone (202)492-0608.
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Analysis of Public Comments on the Proposed Waste Confidence Decision Review

1.0 Introduction

Comments were received from a Federal agency, the public interest sector, the
nuclear industry, and one State as listed below in order of their receipt:

Duke Power Company
Public Citizen
Edison Electric Institute
Malachy Murphy (State of Nevada)
Yankee Atomic Electric Company
Department of Energy
Philadelphia Electric Company
Commonwealth Edison
Virginia Electric and Power Company
Marvin I. Lewis, Registered Professional Engineer
Florida Power & Light Company

The majority of the commenters were supportive of the Commission's proposed
decision and rule. The comments were consolidated into a total of 22 issues to
be +ddre sej. Each Issue is discussed under the von- of the (4ve Commission
fi d ing t which it relates, or if it is more general, is treated under the
hea in" ther Relevant Issues." The "Other Relevant Issues" section includes
consi eration of the petition by the State of Vermont to intervene in the
consideration of the extension of the operating license for Vermont Yankee and
the potential for non-payment of the one-time fee for spent nuclear fuel
generated prior to April 1983 into the Nuclear Waste Fund.

2.0 Analysis of Issues Related to Commission Findings

2.1 The Commission's First Finding

"The Commission finds reasonable assurance that safe disposal of
high-level radioactive waste and spent fuel in a mined geologic repository
is technically feasible."

Issue No. 1: Technical Feasibility of Safe Disposal in a Mined Geologic
Repository

Comment

The commenter representing Public Citizen (PC) stated that there is still not
adequate assurance that permanent, safe disposal of high-level radioactive
waste in a mined geologic repository is technically feasible. In support of
this, the commenter indicated that a number of major scientific panels have
pointed out that there is no technical or scientific basis for knowing for sure
that geologic disposal is possible. As an example, PC stated that President
Carter's Office of Science and Technology Policy found in 1979 a "rather
general concensus" among scientists that a technology base "sufficient to
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permit complete confidence in the safety of any particular repository design or
the suitability of any particular site" was still lacking. PC further stated
that more recently, a WISP panel of the National Academy of Sciences pointed
out many areas of the geologic disposal problem where technical uncertainties
exist, and where "more informatlAois needed." PC also stated that the
technical difficulties pres'entqd by a million-year disposal problem are
unprecedented and enormcbs, arMthat-there have been no major findings since
(the above studies) tha d.*ha' 43sdved the uncertainties to the point at which
it is possible to be assureu-that geologic disposal is technically feasible.

NRC Response

The issue of the technical feasibility of the safe disposal of spent nuclear
fuel and radioactive waste has been addressed at great length in the
Commission's 1989 Proposed Waste Confidence Decision Review (54 FR 39767,
September 28, 1989) as well as in the original 1S84 Waste Confidence Decision
(49 FR 34568, August 31, 1984). While those discussions addressed the issues
raised by the comment, it is useful to providekspecific responses to them. The
allegation that major scientific panels have pointed out that there is no
technical or scientific basis for knowing for sure that geologic disposal is
possible makes reference to President Carter's OSTP statement in 1979.
Contrary to the allegation, the OSTP statement does not support the contention
that there is no technical or scientific basis for knowing for sure that
geologic disposal is possible. Rather, it remarks on the lack of a technology
base sufficient to permit complete confidence in the safety of any particular
repository design or the suitability of any particular site. The information
base necessary to license a repository is still being developed. This includes
information on site characterization, repository design, waste package design,
and the performance assessment of the entire disposal system. The complete
body of such necessary information is ixpected to be in hand only at the
completion of the developmental studies and characterization work being
undertaken by the DOE. It is at this point that the DOE will be in a position
to apply for a license from the NRC and seek NRC's approval of the safety of
its proposed site and repository design.

We would also note that the OSTP statement was made over a decade ago, prior to
the completion of a substantial amount of work which has addressed many of the
issues re ated disposal technology. While it is acknowledged that more
information is needed and that the technical difficulties are challenging,
there is no basis to believe that safe disposal in a repository is Impossible,
or even that it is not likely. No major breakthrough in technology is required
to develop a mined geologic repository. Rather, there is a need to add to the
current extensive body of technical information already available and apply it
to an evaluation of specific sites and engineering designs.

Regarding the commenter's emphasis on the need for resolution of uncertainties
to assure the technical feasibility of geologic disposal, we would respond that
the Commission did not state that the feasibility of a mined geologic
repository was assured, but that it had found reasonable assurance in the
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feasibility of mined geologic disposal on the basis of a thorough review of the
technologies needed to achieve this disposal.

Issue No. 2: Difficulty in Evaluating Compliance with Repository Safety
Standards Over Long Time Periods

Comment

The PC commenter also raised the issue of what he termed the "inability to
predict with a reasonable degree of certainty that, once buried, the waste will
remain contained (in the geologic repository) for the required time period."
The commenter noted uncertainties related to geologic stability, engineered
barriers, rock-waste interactions, and groundwater hydrology which contribute
to the difficulty of evaluating compliance with safety standards over the long
time periods involved in radioactive waste isolation. The commenter concluded
that although these problems may be able to be resolved, there is not a basis
for assurance that this will be the case.

NRC Response

The NRC staff has recognized the difficulty of developing safety assessment
methodologies to predict with a high degree of accuracy the maximum impacts
which a repository would have on human health and the environment, especially
in the very far future. -Th fact_ 4_ t4iiAb t will likely not be possible to
empiricaly test the ability of models to predict long-term repository
per ormance. Ul4ert1'e, t e4-ti-st~ff believes that existing safety assessment
methodologies have the potential to provide a basis for deciding whether
proposed radioactive waste disposal systems are acceptable, and.±M-V t ca
provide a sufficient level of safety for present and future generations..i4ew. /

W .~-4 r cond*the uncertainties
inherent in projecting far into the future n modelifng-complex
heterogeneous natural systems, and b&dlCAqn data on specific
sites._

We woul languag of the original Environmental Protection
Agency's (EPA) Environmental Radiation Standards for Management and Disposal of
Spent Nuclear Fuel, High-Level and Transuranic Wastes (40 CFR Part 191) does
not require complete assurance that containment requirements will be met.
Rather, it recognizes the uncertainties involved in projecting repository
performance far into the future, and states "Instead, what is required is a
reasonable Expectation, on the basis of the record before the implementing
agency, that compliance with Sec.191.13(a) will be achieved."

Issue No. 3: Unanticipated Difficulties in Developing the WIPP Facility

Comment

PC also indicated that the Waste Isolation Pilot Plant (WIPP) has not opened
because of numerous unanticipated difficulties, including leakage of salt water
into the site. PC states that this leakage, which was not anticipated prior to
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the beginning of construction in the early 1980s, shows that even on a scale of
a few years, geologic events in a repository are unpredictable--to say nothing
of events on a time scale of hundreds of thousands of years.

NRC Response

,,he NRC oversi responsbtit or the WIPP project -- 4-Re-4
does monitor DOE progress on WIPP insofar as t may offer valuable Insight into
efforts to license a repository for commercia high-level waste and spent fuel.
For example, DOE must demonstrate compliance ith the EPA standard in order to
operate the WIPP facility. NRC cognizance o DOE efforts to implement the EPA
Standard at WIPP could help provide information and concensus-building in the

, m verientatil- of the EPA Standard for the commercial high-level waste
- / repository.

The NRC does not-eo tsider the occurrence of brine pockets at the WIPP site-t4e-
diminish its confidence in the technical feasibility of a mined geologic

M irepos tory.d -gdo--n~ot ceet---t~at site characterization wiiJ-11 peeenedoc ite-A .c e
* KgX uleds he Commission has urged DOE to establish a planning mechanism for

timely development and implementation of contingency plans to address problems
encountered during site characterization as they arise. DOE has announced a
new focus on surface-based testing for the Yucca Mountain site in Its

I - |Reassessment Report to Congress. Under this program, the primary goal of
testing is to identify features of the site which would render it unsuitable
for a repository. If such features are identified, DOE would notify Congress

l and the State of Nevada, and terminate site specific activities. A finding
that the Yucca Mountain site is unsuitable would likely lead to delays in
repository availability while another candidate site is identified and4. A/characterized, however It would not diminish confidence in the technical
feasibility of geologic disposal.

Issue No. 4: Impact of the BEIR V Report on the Commission's Decision

Comment

Marvin Lewis drew attention to the recent findings of the Committee on the
Biological Effects of Ionizing Radiation (BEIR V) in their report on the Health
Effects of Exposure to Low Levels of Ionizing Radiation. The commenter stated
that the BEIR V study indicated that the danger from radioactivity is four or
more times higher than previously known. Marvin Lewis stated that the BEIR V
findings will require that the NRC change many of its radiation protection
guidelines and rules. The commenter also requested that the NRC stop all
action on the Waste Confidence Decision Review until the Commission can
determine the effect of the BEIR V report on the Decision.

NRC Response

Under Section 121(a) of the Nuclear Waste Policy Act (NWPA), NRC is required to
issue technical requirements and criteria that it will apply in approving or
dispproving a re[pustory. Thmese requirements and criteria must be consistent
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"The Commission finds reasonable assurance that at least one mined
geologic repository will be available within the first quarter of the
twenty-first century, and that sufficient repository capacity will be
available within 30 years beyond the licensed life for operation of any
reactor to dispose of the commercial high-level radioactive waste and
spent fuel originating in such reactor and generated up to that time."

Issue No. 5: Expected Date for Repository Availability

Comment

Malachy Murphy (State of Nevada) and Public Citizen expressed a lack of support
for the Commission's proposed second finding. These commenters argue that the
finding should be revised to reflect the 2010 date for repository availability
announced in DOE's November 1989 Reassessment Report to Congress. They believe
that the NRC's "confidence" date of 2025 for repository availability may be
exceeded if the Yucca Mountain site is found to be unsuitable sometime after
the year 2000 because there might not be enough time to locate, characterize,
license and construct a repository at another site by 2025. The commenter from
Public Citizen also finds that even if the Yucca Mountain site were found to be
suitable, a repository there might not be available until after 2025. This
commenter concluded that it would be more conservative to assume that four
candidate sites would be found to be unsuitable during the course of site
characterization and that there is no basis for assurance that a repository
would be available before 2055.

NRC Response

The NRC does not believe it is necessary to change the proposed second finding
to reflect DOE's revised date for repository availability of 2010. NRC
anticipated an extension of several years in DOE's schedule when it issued its
proposed revised second finding. NRC took the position that If the Yucca
Mountain site were found to be unsuitable on or before the year 2000, it was
reasonable to expect that an alternative site could be identified and developed
in time for repository availability by 2025.

NRC continues to believe that it is reasonable to expect that, if DOE
determines that the Yucca Mountain site is unsuitable, it will be able to make
this determination in the coming at.kade. DOE's program is now focused on
surface-based testing designed to identify features of the site which would
render it unsuitable for a repository. The only significant barriers to DOE
proceeding with site characterization at Yucca Mountain are the development of
a quality assurance (QA) program acceptable to NRC, completion of study plans
for site characterization activities they wish to begin, and resolution of the
impasse between DOE and the State of Nevada regarding permits for drilling.
DOE has made significant progress in the development of a QA program for its
site characterization activities. It is possible that this work will be
completed and accepted by late 1990 or early 1991. Regarding the impasse with
the State of Nevada, both DOE and the State of Nevada have filed lawsuits in
Federal Court in an eff and dc, site access.r.esp44*-vo1-y-. While

g/ga4 Cog
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any litigation of this matter has the possibility of an unfavorable outcome for
DOE, the Commission believes that Congress has aggressively demonstrated in
both the Nuclear Waste Policy Act of 1982 and the Nuclear Waste Policy
Amendments Act of 1987 that it is committed to an orderly progression of the
repository program and a resolution of the radioacative waste disposal problem.
Accordingly, NRC believes that it is reasonable to assume that Congress will
not allow the uncertainties related to the start of site characterization to
continue for many more years.

For these reasons, NRC believes that the coming decade will be ample time for
the DOE to determine whether or not Yucca Mountain is unsuitable and to begin
work on an alternate site, if necessary. We believe that Congress is committed
to a resolution of the waste problem and will do whatever is necessary to bring

this sue to a close. geyertheless, we would note that 1w7s commtud -toI
review its Waste Co&Ridence Findings once again in ten years if not sooner. At
that time, NRC will reassess its confidence that at least one repository will 92...
be available by 2025. If progress on determining suitability of the Yucca
Mountain site has not met our current expectations, and work has not begun on
an alternative site (under a negotiated agreement, for example) Finding 2 may
have to be revised further.

We would also point out here that the Court decision that led to the Waste
Confidence Proceeding did not require NRC to determine when a repository would
be available. The Court remanded to NRC the question of "...whether there is
reasonable assurance that an offsite storage solution wilt be available by the
years 2007-2009, the expiration of [Prairie Island and Vermont Yankee's]
operating licenses, and if not, whether there Is reasonable assurance that the
fuel can be safely stored at the reactor sites beyond those dates." NRC chose
as a matter of policy not to confine itself to the storage-related questions in
the Court's remand, but to address the broader issues of whether radioactive
wastes could be safely disposed of, when such dissgial would be available, and
whether such astes can be safely stored unti). they re disposed of. NRC was
not requested to nor has it made a determinafio6ithat a repository must be
available by 202 in order to protect publi c4 .tfit and safety.

NRC does not find a reasonable basis for the argument that even if the Yucca
Mountain site were found to be suitable, it might not be available by the year
2025. Surface-based and In-situ testing are expected to take approximately ten
years. The NWPA provides that NRC's review of DOE's license application is to
be completed in three years (with the possibility of an additional year).
Construction is scheduled to take another six years. Even if each of these
activities were to take several years longer than planned, a repository at
Yucca Mountain could be available well before the year 2025. The limiting
condition appears to be the timing of DOE's access to the site to begin
testing. Inability to begin testing before the year 2000 could impair DOE's
ability to make a repository at that site available by 2025. However, we
believe that it is likely that Congress would intervene to provide DOE access
to the Yucca Mountain site or to direct DOE to characterize another site before
a ten-year deadlock occurred.
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Finally, we do not believe it is realistic to assume for conservatism that four
candidate sites will be found unsuitable before an acceptable site is
characterized, licensed and built. To date, no candidate site for a repository
has been found to be unsuitable for technical reasons. However, if the Yucca
Mountain site is found to be unsuitable, an alternative site would have to
undergo a similar process of site-screening and characterization to determine

3-siouiabillty. -X-e believe it is reasonable to expect that experience gained
in the Yucca Mounta site characterization effort would contribute to

A' ~-~( successful repository development at another site. FurthermoreJ,,^4aybeKve
/-p9ei-ttstz-tio completX*site suitability testing at another sitefat a taster pace
than at Yucca Mount.in given the benefits of 1 s-learned at that site.

>?-hre,-rfxre, it appears that the second site hf ave j...Ye gr eatcer Iffe oL
yis~cgttngb4l _ the Yucca Mountain site. Even if two sites were found

7' ; | unsuitable before a licenseable site were found, we believe it is reasonable *to
assume that this site could be available not long after 2025 \

Issue No. 6: Clarification of the NRC's Role in the Licensing Support System

Comment

The DOE commented that it was not clear what NRC meant by the words
"implementing it" when it stated that "DOE has the responsibility for designing
the LSS and bearing the costs associated with it and NRC will be responsible
for implementing It."

NRC Response

In its Proposed Waste Confidence Decision Review, NRC included a description of
the Licensing Support System (LSS) under its discussion of "Measures for
dealing with Federal-State-Local concerns." The LSS is intended to provide
participants in the repository licensing proceeding early access to documents
relevant to the licensing decision. To eliminate any confusion regarding NRC's
responsibilities for the LSS, the above sentence in the Proposed Decision
Review will be eliminated and the following description will be inserted in its
place: "DOE is responsible for the design, development, procurement and
testing of the LSS. LSS design and development must be consistent with
objectives and requirements of the Commission's LSS rulemaking and must be
carried out in consultation with the LSS Administrator and with the advice of
the Licensing Support System Advisory Review Panel. NRC (LSS Administrator) is
responsible for the management and operation of the LSS after completion of the
DOE design and development process."

issue No. 7: Suggestion for Reducing Licensing Uncertainties Related to Spent
Fuel Transshipments

Comment

Commonwealth Edison commented that in order to enhance the viability of the
option of transferring spent fuel from retired reactors to others under active



-__--Fu~rther, if theCommission were' peeemn ht pn-t fuel pool~~~~e to predetermine that spen 'A uterO h
densification and alternate on-site spent fuel pool storage
methods do not raise any significant hazards considerations, it
would not affect the Commission's Waste Confidence position, arid
il not directly pertinent. to the.Commission's findings In this

management, the NRC should reduce, to the maximum extent possible, licensing
uncertainties related to such fuel transfers. the commenter also stated that
by predetermining that spent fuel pool densification and alternative on-site
spent fuel storage methods do not raise any significant hazards considerations,
the NRC's final decision would be strengthened.

NRC Response

The Commission evaluates applications for modification of spent fuel storage at
licensee's facilities on an individual basis. Such a case-by-case
consideration of the merits of each application ensures that all significant
safety issues are addressed in a thorough manner and provides a conservative
approach for arriving at a decision on the merits of the license application 4
The.. CcmmIII i I -tsv-he~ereeT-eddfees eq-4bX4-mat e+o-g-enerie -ba4s-,-

Issue No. 8: Appropriate Use of Nuclear Waste Fund Monies

Comment

Commonwealth Edison Company (CECo) refers to the NRCVs statement that DOE could
accept responsibility for management of spent fuel until a repository is
available in the event that a licensee becomes insolvent prior to the time a
geologic repository is ready to accept spent fuel. Funds from either the
Nuclear Waste Fund (NWF) or from the utility Itself could be used (54 FR 39767,
at 39786 and 39790). CECo comments that the use of the NWF monies for this
purpose would involve the solvent utilities funding the storage of spent fuel
generated by the bankrupt licensees. CECo believes that it is not clear
whether the Nuclear Waste Policy Act would allow NWF monies to be used for this
purpose and suggests that NRC should seek and analyze comments on this issue.
Until further evaluation and analysis has taken place, CECo believes NRC should
delete this as a basis for confidence.

NRC Response

The CommissIo believes that there are two related issues presented in the
above comment. .- rst is whether DOE can accept responsibility for spent fuel
if a utility is insolvent or otherwise no longer capable of managing it. A
second related issue is, given DOE's acceptance of responsibility for the spent
fuel, where would DOE obtain the funds needed to eay the MAS.-GL1biI

-s-Jbfl~~ity Th~N-R-Ccontinues to have no reason to believe that DOE w6ou
not accept responsibility for spent fuel management In the..van&,. A

tn 1 il5_;nabxleL rail j It .4WD r,"PjonZlhil.ty1 Further, the A
ifiufJ e t 7 tr no reason to believe that DOE would have insufficient NWF--__.__A

resources to carry out any safety-related measures.

Because spent fuel disposal costs are directly related to the amount of
electricity generated, with contributions to the NWF based on a kilowatt-hour
surcharge that must be paid in short-term installments, utilities can be
presumed to be mostly up-to-date with their contributions. It is highly
unlikely that a utility would jeopardize its cont tforsentfuel disposal
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pertinent contracts. The ultimate answer to this question will not affect the
findings of the Waste Confidence Decision.

Issue No. 10: Clarification of Discussion of Period of Safe Spent Fuel Storage
at Dresden 1

Comment

Commonwealth Edison Company (CECo) comments that the discussion In the Proposed
Decisi6n Review of the possible extended storage of spent fuel from Dresden 1
is not clear and should be clarified. On the basis of assumptions discussed in
the Proposed Decision Review, CECo concludes that three different dates could
be derived to indicate the maximum time for onsite spent fuel storage. For
Dresden 1, which was licensed to operate in 1959 and permanently shut down in
1978, 30 years after shutdown would yield a maximum date of 2008; 30 years
after a full 40-year license term yields a maximum date of 2029; and 30 years
after a full 40-year license term plus a 30-year extension of the operating
license would yield a date of 2059.

NRC Response

The NRC believes that CECo has misinterpreted the discussion pertaining to the
maximum term of onsite spent fuel storage in the Waste Confidence Decision and
the bases and assumptions underlying that discussion as they pertain to the
specific circumstances of Dresden 1. The generic discussion of the derivation
of the maximum safe storage term for the purposes of the Waste Confidence
Decision is contained in pp.39785-90 and pp.39783-96. The Commission concluded

47o generic basis that "spent fuel generated in any reactor can be stored safely
* and without significant environmental impacts in reactor facility storage pools
or independent spent fuel storage installations located at-reactor or

_ away-from-reactor sites for at least 30 years beyond the licensed life for
operation which ma include the term of a revised license) of that reactor at
a- its spent uel storage or at either onsite or offsite Independent spent

fuel storage installat ons (proposed 10 CFR 51.23(a) at p.39968 (Finding 4)
(emphasis added)). The discussion and findings were based on technical and
institutional considerations that, for the sake of completeness, considered
situations like those at Dresden 1 that differ from those with most reactors
that are expected to operate to full term plus a possible extended license
term. For Dresden 1, based on proposed 51.23(a), the applicable storage
period would be 30 years beyond the licensed life of operation, or until 2029.

3.1 The Commission's Third Finding

"The Commission finds reasonable assurance that high-level radioactive
waste and spent fuel will be managed in a safe manner until sufficient
repository capacity is available to assure the safe disposal of all
high-level waste and spent fuel."

Issue No. 11: Resolution of Contractual Conflicts Between DOE and Licensees
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Comment

Commonwealth Edison Company (CECo) comments that the NRC has unnecessarily
interjected itself into issues involved in the contracts between the DOE and
licensees by NRC's statement that it would have more confidence if the DOE and
licensees could resolve any uncertainties by reaching an early and amicable
resolution as to how and when the DOE will accept responsibility for spent
fuel. CECo believes that the implication in this statement is that licensees
should amend their contracts with DOE to allow DOE additional time to perform
under the contracts or that licensees should refrain taking action against DOE
if it defaults under the contracts. CECo notes that NRC has stated that its
confidence in safe storage is unaffected by potential contractual disputes
between DOE and the spent fuel owners (54 FR 39792), therefore CECo believes
that it would be appropriate for NRC to strike the statement and express no
opinion regarding possible future disputes between DOE and licensees. -

NRC Response 4,AA.t i

The Commission did not Intend the implication that CECo perceives regarding any
particular preferred outcome or suggested resolution of future potential
contract disputes between DOE and contract holders. The Commission has stated
that its confidence In safe storage is unaffected by any potential contractual
dispute between DOE and spent fuel generators and owners as to responsibility
for spent fuel storage. The Commission's further statement that it would be
helpful If any future potential contract disputes could be resolved amicably ._
merely expressed a wish-et-'-4rpefhar One waste ian-igment-sy'ifidmight operate
smoothly and efficiently. The statement did not imply any additional impact on
or repercussion from the Waste Confidence Decision upon the resolution of
future potential contract disputes between DOE and contract holders.

The Commission believes that it has made its position clear that its confidence
is not diminished by any potential contractual disputes between DOE and spent
fuel owners. However, in order to avoid any further misunderstanding in this
regard, the Commission has decided to delete the following from its discussion
in 54 FR 39792 from its Final Waste Confidence Decision Review:

"To resolve any continuing uncertainties, however, it would be helpful if
DOE and utilities and other spent fuel generators and owners could reach
an early and amicable resolution to the question of how and when DOE will
accept responsibility for spent fuel. This would facilitate cooperative
action to provide for a smoothly operating system for the ultimate
disposition of spent fuel."

Issue No. 12: NRC Responsibility to Identify Need for Utilities to Provide
Interim Storage and to Notify Congress of This Requirement

Comment

Malachy Murphy (State of Nevada) comments that, In light of DOE's Reassessment
Report to Congress, the NRC should explicitly state that utilities will need to
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reactor at its spent fuel storage basiy, or at either onsite or offsite
independent spent fuel storage installations."

Issue No. 13: Consideration of the Cumulative Impacts on Waste Management in
the NRC's NEPA Documentation

Comment

DOF commented that the cumulative impacts on waste management of potential
reactor operating license extension: should be considered in the NRC's National
Environmental Policy Act (NEPA) documentation for license renewals.

NRC Response

DOE has observed that renewal of operating licenses would increase the total
amount of spent fuel requiring disposal or Interim storage which would be taken
into account in DOE program planning and should be considered in NRC's NEPA
documentation for license renewals. This Is generally consistent with the
discussion In the Commission's proposed decision, especially page 39795 (third
column). it -+ foundthat the greater amount of spent fuel which must be
stored as a result of license renewal does not affect the Commission's findings
of a lack of environmental impacts overall. In addition, each relicensing
action would be subject to a NEPA review covering storage of spent fuel during
the period of the renewal license.

Issue No. 14: Need for NRC to Facilitate ISFSI License Extensions to Reflect ' A X
c-.ti-u~v@^) Revlsed Fourth Finding

Comment

The Virginia Electric & Power Company (VEPCo) states that the current license
on the Independent Spent Fuel Storage Installation (ISFSI) for its Surry
nuclear power plant expires on July 31, 2006. VEPCo states that the NRC should
initiate actions to facilitate ISFSI license extensions to reflect the proposed
revised Fourth Finding that spent fuel generated in any reactor can be safely
stored for at least 30 years beyond the licensed life for operation of that
reactor either onsite or offsite.

NRC Response

The Commission's Waste Confidence finding on the duration of safe storage of
spent fuel is generic in nature. Site-specific licensing procedures remain
effective. Pursuant to 72.42, an ISFSI license is issued for a period of 20
years but may be renewed upon application by the licensee. Part 72 in no way
precludes licensees from requesting additional extensions of license terms for
ISFSIs. The licensee thus has the option of requesting sufficient ISFSI
license renewals to coincide with whatever operating term and post-operation
spent fuel storage period is in effect for a particular reactor. For example,
a single renewal could extend the Surry ISFSI license expiration date to the
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year 2026. The NRC does not thaft ev'e further revisions to 72.42 to
facilitate these license ext imons are warranted at this time.

Issue No. 15: Insufficient Assurance on Duration of Safe Storage

Comment

Public Citizen stated that there is not adequate assurance that spent fuel will
be stored safely at reactor sites for up to 30 years beyond the expiration of
reactor operating licenses. This is even more the case if license extensions
of up to 30 years are included. Public Citizen further stated that the (Waste
Confidence) "policy statement" fails to recognize that spent fuel buildup at
reactor sites poses a growing safety hazard. The pools are not 5trtudr;~
from the environment and have leaked in the past. In December 1986 at the
Hatch nuclear power plant, 141,000 gallons of radioactiave water leaked out of
the plant's spent fuel pool. More than 80,000 gallons of the water drained
into a swamp and from there Into the Altamaha River. The commenter added that
more recently, on August 16, 1988, a seal on a fuel pool pump failed at the
Turkey Point nuclear power plant, causing some 3,000 gallons of radloactiave
water to leak into a nearby storm sewer. The shoes and clothing of
approximately 15 workers were contaminated.

NRC Response

Commercial nuclear power reactor spent fuel pools are designed and operated in
accordance with NRC regulations, in particular 10 CFR Part 50. The Commission
has addressed the safety of spent fuel storage at considerable length in the
d, ;cussion of its proposed revised Fourth Finding. The 70-year-plus safe
storage estimate in the Commission's 1984 Waste Confidence Decision was
supported by both oral and written testimony from the nuclear industry that
spent fuel could be stored for an indefinite period. (See Transcript of
Commission Meeting "In the Matter of: Meeting on Waste Confidence Proceeding,"
January 11, 1982, Washington, DC, pp.148-160; also "The Capability for the
Safe Interim Storage of Spent Fuel" (Document 4 of 4), Utility Nuclear Waste
Management Group and Edison Electric Institute, July 1980.) The Commission
pointed out in its discussion of its 1983 proposed decision that "degradation
rates of spent fuel in storage are slow enough that it is hard to distinguish
by degradation alone between spent fuel stored for less than a decade and spent
fuel stored for several decades." Further, the NRC's safety reviews of dry
storage system designs, and the NRC's promulgation of the 10 CFR Part 72
amendment for the Monitored Retrievable Storage Facility have significantly
increased the Commission's understanding and confidence in the safety of dry
storage. Also, NUREG 1353 has also examined the risk and consequences of a
spent fuel pool accident which, in its analysis, appear to meet the public
health and safety objectives outlined in the Commission's "Safety Goal Policy
Statement" (51 FR 28044) which states that the risk from an accident at a
nuclear power plant shall be 0.1 percent of that normally encountered by the
public.



The Commission would also point out that any extension of a reactor's operating
license beyond the original 40-year term would necessarily involve the NRC's
evaluation of the continuing safety of the spent fuel pool operation. The
safety criteria for operation of a fuel storage facility for the extended
license period would be just as stringent as for the earlier period. !
The occurrence of operational incidents cited in Public Citizen's comment have
been addressed by the NRC staff at the plants fIsted. The staff his taken
inspection and enforcement actions to p edtde(such operational occurrences in
the future.

Issue No. 16: Consideration of a Loss of Cooling Water and the Risk of a Fire
at a Spent Fuel Pool

Comment

Public Citizen stated that the danger posed by an accident in which enough pool
water escaped to uncover the irradiated fuel assemblies would be greater tha. __ -'
the operational incidents described above under Issue No.,4-rd-A~ccorafng to the
commenter, If a leak or pump failure caused the water level in a spent fuel
pool to drop to a level which exposed the fuel assemblies, the remaining water
might be insufficient to provide adequate cooling. The pool water could then
heat to the boiling point, producing steam and causing more water to boil away.
The danger then is that heat could continue to build up even further until the
cladding which encloses the irradiated fuel pellets catches fire. The
commenter continued saying that the NRC itself, in the time since the original
Waste Confidence Oecision, has studied the issue of storage in reracked spent
fuel pools and concluded in a 1987 report that the consequence of such a
cladding fire could be a "significant" radiation release. The NRC report
found:

(1) the natural air flow permitted by high-density storage racks is so
restricted that potential for self-sustaining cladding fire exists; and

(2) with high-density racks providing "severely restricted air flow" the
oxidation (burning) would be "very vigorous" and "failure of both the fuel
rods and the fuel rod racks is expected."

Public Citizen states that nowhere in the Proposed Waste Confidence Decision
Review does the NRC take into account the findings of this report, which should
have been included.

NRC Response

The NRC staff has444.-raly spentlyears studyinq in detail catastrophic loss of
reactor spent fuel pool water possibly resultin, in a fuel fire in a dry pooli
and recently participated in litigation over this issue relative to Vermont
Yankee. The 1917 report, "Severe Accidents in Spent Fuel Pools in Support of
Generic Safety Issue 82" (NUREG/CR-4982), referred to in Public Citizen's
comment represents dn early part of the NRC's study. Subsequent study of the
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consequences and risks due to a loss of coolant water from spent fuel pools was
conducted by the NRC, and the results were published in NUREG/CR-5176, "Seismic
Failure and Cask Drop Analysis of the Spent Fuel Pools at Two Representative
Nuclear Power Plants," January 1989, and NUREG-1353, "Regulatory Analysis for
the Resolution of Generic Issue 82, 'Beyond Design Basis Accidents in Spent
Fuel Pools,'" April 1989. These reports were cited in the Commission's
Proposed Waste Confidence Decision Review (54 FR 39767-39797, at p.39795,
September 28, 1989). Also issued in 1989, as part of the NRC staff's study,
was "Value/Impact Analyses of Accident Preventive and Mitigative Options for
Spent Fufl Pools" (NUREG/CR-5281). The Commission's decisions in this area
were also litigated in the case of Vermont Yankee with full public
participation relative to the pool design basis.

The primary concern regarding accidents in spent fuel pools is the loss of
water and its capability to cool the radioactive fuel. Without sufficient
water cooling, some performance assessment models suggest that the fuel's
zircaloy cladding may initiate and sustain rapid oxidation (fire) that may
spread to adjacent fuel assemblies, with the potential of releasing large
amounts of radioactivity.

The analyses reported in these NUREGs indicate that the dominant accident
sequence which contributes to risk in a spent fuel pool is gross structural
failure of the pool due to seismic events. Risks due to other accident
scenarios (such as pneumatic seal failures, inadvertent drainage, loss of
cooling or make-up water, and structural failures due to missiles, aircraft
crashes and heavy load drops) are at least an order of magnitude smaller. For
this study, older nuclear power plants were selected, since the older plants
are more vulnerable to seismic-induced failures. The selected plants included
the Vermont Yankee and the H.B. Robinson plants.

NUREG/CR-5176 reported that the median acceleration capacity for withstanding
seismic events was 1.4g and 2.Og at the Vermont Yankee and H.B. Robinson spent
fuel pools, respectively. The High Confidence of Low Probability of Failure
capacity (5 percent chance of failure with 95 percent confidence) was O.50g and
0.65g, respectively. Since the Safe Shutdown Earthquake at each plant is 0.14g
and 0.20g respectively, it can be seen that there is a large safety margin i
inherent in each pool design. The mean annual frequency of failure was

calculated as 6.7 x 1Q-6 for Vermont Yankee and 1.8 x 10 6 for H.B. Robinson.

These risks were compared to the objectives and guidance of the NRC's Safety

Goal Policy Statement. The estimated frequency, 2.0 x 1O 6 per reactor year,
of a spent fuel pool accident, resulting in spent fuel damage meets a target

objective of the frequency (104 to 10-) for overall reactor core damage. In
meeting the societal risk objective of 0.1 percent of the normally occurring

risk to the public (given the release frequency of 2.0 x 10i6 per reactor
year), the latent cancer fatality rate from spent fuel pool accidents is
e-timated to be less than 3 percent of the target value for the operation of a
nuclear power plant. Accordingly, the risk and consequences of a spent fuel
pool accident appear to meet the Commission's Safety Goal Policy Statement
objectives.
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Although these studies conclude that most of the spent fuel pool risk is
derived from beyond design basis earthquakes, this risk is no greater than the
risk from core damage accidents due to seismic events beyond the safe-shutdown
earthquake. Because of the large inherent safety margins in the design and
construction of the spent fuel pool analyzed, it was determined that no action
was justified to further reduce the risk (NUREG-1353). As stated in the
Preface to NUREG-1353:

"This report presents the regulatory analysis, including decision
rationale, for the resolution of Generic Issue 82, 'Beyond Design Basis
Accidents in Spent Fuel Pools.' The object of this regulatory analysis is
to determine whether the use of high density storage racks for the storage
of spent fuel poses an unacceptable risk to the health and safety of the
public. As part of this effort, the seismic hazards for two older spent
fuel pools were evaluated. The risk change estimates, value/impact and
cost-benefit analyses, and other insights gained during this effort, have
shown that no new regulatory requirements are warranted In relation to
this generic issue."

Issue No. !': Need for NRC Requirement for Dry Cask Storage Instead of
storage In Spent Fuel Pools

Comment

Public Citizen states that the use of dry cask storage for spent fuel would
help address some of the concerns described above in Issues 12 and 13, but that
NRC has no plans to require dry cask storage instead of storage in spent fuel
pools. The commenter notes that NRC has explicitly stated in Its Proposed
Decision Review that storage in a reactor's "spent fuel storage basin" Is
considered safe.

NRC Response

The record of operational experience with r ctor s~en fuel storage pools, as
discussed in the Commission's Proposed Dec ion Review, and in response to the
first two points of this comment, pqrtteh concluston that reactor
spent fuel pool storage, which has continued for decades, is X safe. -Rether \. -;
the NRC has reached the conclusion that past experience and available / 2
information amply support the safety of spent fuel storage, both in pools and
dry storage casks, for at least 30 years past the expiration of reactor
operating licenses (including the term of a revised license).

Issue No. 18: Suggestion to Revise Proposed Fourth Finding to Reflect
Reasonable Assurance That Spent Fuel Can Be Safely Stored in Dry
Casks at Reactor Sites for Up to One Hundred Years

Comment

Malachy Murphy (State of Nevada) commented that NRC's Proposed Revised Fourth
Finding did not go far enough with respect to the duration of safe storage in
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institutional controlt over disposal sites should be maintained for as long a
period of time as is Pacticable after disposal; however performance
assessments that asset isolation of the wastes from the accessible environment
shall not consider any contributions from active institutional controls for
more than 100 years after disposal" (40 CFR 191.14(a)). The finding that
repositor) licensing performance assessments can take credit for active
institutional controls for 100 years is not one of the issues involved In the
judicial action which vacated the EPA standard, and It is not expected that
this sect1on will be disturbed when the standard is reissued. It should also
be noted that this language does not suggest that active institutional controls
are unlikely for a period greater than 100 years. In the summary of the Final
Rule (50 FR 38066, September 19, 1985), EPA noted that many commenters on the
Proposed Rile felt that "a few hundred years" which was the proposed period for
reliance on active institutional controls was too long. EPA agreed to limit
the period to 100 years, noting that "this was the time period (EPA] considered
in criteria for radioactive waste disposal that were proposed for public
comment In 1978 (43 FR 53262), a period that was generally supported by the
commenters on that proposal" (50 FR 38066, at p.38080). 2 )
NRC would add that there are abundant exampleeff nisititutions in human society
which have maintained a continuity in inst),tutional controls fat exceeding 100
years. The government of the United Stac6s, which is relatively young, is over
2u0 years old. The governments ofma*-fyFuropean countries have been In
existence for time periods between 700 to 1000 years. While invading armies
and civil wars have been disruptive, archival information of interest to the
safety of the population can be expected to be preserved. In the United States
today, real estate contracts are commonly executed to cover a period of 100
years, or a significant fraction thereof. One hundred-year land-lease
agreements are common. Major civil construction projects such as harbors,
bridges, flood control systems, and dams are often planned and executed--and
investments made in them--with the view of recovering the benefits over a
period of 100 years or more.

To summarize, the Commission believes there is an adequate basis from the
record of Federal regulations, historical experience and current practice to
support the Commission's finding regarding institutional controls over spent
fuel storage activities.

2.5 The Commission's Fifth Finding

"The Commission finds reasonable assurance that safe independent onsite or
offsite spent fuel storage will be made available if such storage capacity
is needed."

Issue too. 20: Impact of Extension of Time for Repository Availability on the
Increased Generation of Low-Level Radioactive Waste

Comment

Al. V& P A r ,
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It is now apparent that the extension of Vermont Yankee's operating license
expiration date will be dependent on the outcome of this contested hearing.
There is the possibility that a shorter extension or that no extension will be
granted. In view of the uncertain outcome, the Commission will delete all
discussion of a possible revised date for the Vermont Yankee operating license
expiration and the revised date for expiration of the Prairie Island operating
license. This deletion, however, does not affect the Commission's Proposed
Revised Second Finding in its Waste Confidence Decision Review. Assuming that
no extension or a lesser extension is granted and Vermont Yankee's operating
liconse expires In 2007, the basis for the Commission's finding that a
repository will be available within the first quarter of the twenty-first
century and that sufficient repository capacity will be available within 30
years beyond the licensed life for operation of any reactor, would be
unaffected.

Issue No. 22: Pr*.ential Need for Additional Financial Security for the
Nuclear Waste Fund

The NRC staff has been informed by DOE's Office of Civilian Radioactive Waste
Management that a pending final report from DOE's Inspector General has
indicated a potential problem for certain nuclear utility licensees to pay the
one-time i- Into the Nuclear Waste Fund (NWF) for spent fuel generated prior
to April 1983. This issue arises because several utilities elected to defer
payment into the fund and, Instead, themselves hold the money that was
collected from ratepayers for the one-time fee. DOE's Inspector General
believes that some of those utilities may not be able to make their payments
when due.

The NRC staff met with DOE's Office of Civilian Radioactive Waste Management
(OCRWM) on December 13, 1989 to discuss this issue and determine the potential
Impact on both NRC's Decommissioning Rulemaking and on the Waste Confidence
Decision, and, more generally, on protection of public health and safety. In
addition, NRC disuce.ed at that meeting and In follow-up telephone
conversations potential actions that DOE might take. These actions could
include modifying "E's spent fuel contracts with electric utilities, seeking
legislative amendmt .s, and working with the National Association of Regulatory
Utility Commissioners to increase assurance of one-time contributions into the
NWF. The NRC believes that, until these actions are attempted and DOE formally
seeks amendment of NRC's regulations concerning these contributions, it would
be premature for NRC to act.

The NRC understands from OCRWM staff that, if a nuclear utility licensee were
to default on its one-time contribution to the NWF, DOE is not precluded from
accepting for disposal all spent fuel from that utility. Thus, the NRC does
not view this Issue as affecting its confidence that the spent fuel will be
disposed of. Rather, the issue is one of equity--that is, will a utility and
its customers and investors or U.S. taxpayers and/or other utilities ultimately
pay for disposal of spent fuel generated prior to April _ 9a"'As-sfuchF, the NRC I
(plans to continue to monitor DOE efforts to resolve this matter satisfactorily._,-,~
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No major breakthrough in technology is required to develop a mined geologic
repository. NRC will not be able to license a repository at a particular site,
however, until there is sufficient information available for that site. The
information needed to license a site includes site characterization data, data
on repository design, anu waste package design sufficient for performance
assessment of the entire waste disposal system. Further, the Commission
recognizes the challenge posed by the need to predict impacts of a repository
on human health and the environment over very long periods of time. It will
not be possible to test the accuracy of long-term repository performance
assessment models in an absolute sense. The NRC does believe that existing
performance assessment models have the potential to provide a basis for
deciding whether a system for geologic disposal of high-level waste is
acceptable, and can provide a sufficient level of safety for present and future
generations-S+er tain e odS A . Teecatmr-fede*4iin

Overall, fro its reexamination of issues related to the technical feasibility
of geologic isposal, the Commission concludes that there is reasonable
assurance th t safe disposal of high-level waste and spent fuel in a mined
geologic rep sitory is technically feasible.

Ai d ) / o''~~~~~~~~~''s~~
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program .o single-site characterization (or, if necessary, sequential site
characterization if the Yucca Mountain site is found to be unsuitable) will
permit DOE to concentrate its efforts and resources on information gathering at
a single site, as opposed to spreading out its efforts over a range of sites.
The possible schedular benefits to single-site characterization, however, must
be weighed for the purposes of this Finding against the potential for
additional delays in repository availability if the Yucca Mountain site is
found to be unsuitable. By focusing DOE site characterization activities on
Yucca Mountain, the NWFAA has essentially made it necessary for that site to be
found suitable if the 2007-2009 timeframe for repository availability in the
Commission s 1984 Decision is to be met. Clearly, the Commission cannot be
certain at this time that the Yucca Mountain site will be acceptable.

Although the Commission has no reason to believe that another technically
acceptable site can not be found if the Yucca Mountain site proves unsuitable,
several factors raise reasonable doubts as to the availability of even one
repository by 20G7-2009. These include: (1) the current reliance on a single
site with no concurrently available alternatives; (2) the probability that site
characterization activities will not proceed entirely without problems; and (3)
the history of schedular slippages since passage of the NWPA. For example,
DOE's schedule for the first repository slipped five years (from 1998 to 2003)
between January 1983, when the NWPA was enacted, and January 1987, when the
first Draft Mission Plan Amendment was issued. The schedule for excavation of
the exploratory shaft for the Yucca Mountain site has slipped by more than five
years since the issuance of the POS in March 1986. In the past several years,
DOE has cited numerous reasons for program slippages, including the need for a
consultation process with States and Tribes, Congressional actions (e.g., the
barring of funds in the 1987 budget aDpropriation for drilling exploratory
shafts), and DOE's recognition that the EIS and license application would
require more technical information than previously planned.

In the November 1989 "Report to Congress on Reassessment of the Civilian
Radioactive Waste Management Program," DOE announced a further extension of
three years until 1992 for sinking the exploratory shaft, and extensions until
2001 for submittal of the license application and 2010 for repository
availability. OGE attributes the causes for these delays to
schedule for site characterization and repository development activities and
to the unwillingness, to date, of the State of Nevada to Issue the permits
required for DOE to begin testing. In the lJ2eassessment Report," DOE proposes
to Wocus the repository program oWnevaluatikfeatures of the site that can be}
studied through surface-based testing, beginning In January 1991. The aim of I 5
this surface-based testing program is to make an early determination as to
whether there are any features of the site that would render it unsuitable for
development as a repository. Of course, the sit; may be found unsuitable or
unlicenseable at any time during the site characterxation or licensing
process. The NRC supports DOE's efforts to reac an early determinatlon 'ha.
and ~ Lr tr :.:z. If the Yucca Mountain ~ie is unsuitable, it will be
necessary to begin work to identify and char cterize another candidate site for
a repository. The sooner this determination is made, the sooner DOE will have
an alternative site available for ds sal of high-level waste.

r . */
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final procurement and construction design. DOE has identified four areas of
investigation relatech to the waste package LAD: (1) waste package environment;
(2) waste form and materials testing; (3) design, analysis, fabrication, and
prototype testing; and (4) performance assessment. Numerous uncertainties
exist In each if :tese areas. DOE's testing program will attempt to reduce
uncertainties in trese areas where possible. For example, in-situ testing is
expected to decrease significantly uncertainties regarding the repository host
rock mass In which the waste packages will be emplaced. In the area of
performance assessment, however, where results of relatively short-term testing
of complex rock-waste-ground water interactions must be extrapolated over as
many as 10,000 years, it may be necessary to rely more heavily on the use of
simplifying assumptions and bounding conditions than in other areas of
investigation.

As Jiscussed under Finding 1, the Commission continues to have reasonable
assurance that waste packages and engineered barriers can be developed which
will contribute to meeting NRC performance objectives for the repository. The
timing of availability of a complete and high quality waste package and
engineered barrier LAD, specifically their availability on a schedule which
would permit repository operation by 2007-2009, is ursnticipated. In contrast
with the technical feasibility issues discussed under Finding 1, development of
acceptable waste packages and engineered barriers for a repository in the 2010
timeframe does depend on the overall acceptability of the Yucca Mountain site.
If the site is found to be unsuitable, waste package and engineered barrier
development will have to begin for a different site, because, under the NWPAM,
DOE may not carry out site characterization and waste package development work
at sites other than the Yucca Mountain site. X

Although much of the work related to waste form, materials, and performance
assessment for the waste package can proceed independently of in-situ testing,
the investigations related to waste package environment depend on the schedule
for this testing. The schedule for in-situ testing depends on w~h erthTt4
able to resolve outstanding QA issues which have impeded shaft sinking and
in-situ testing, and on DOE's being granted access to the site to begin
surface-based testing.

In sum, the Commission is not aware of any scientific or technical problems so
difficult as to preclude development of a waste package and engineered barrier
for a repository at Yucca Mountain to be available within the first quarter of
the twenty-first century. Moreover, even given the uncertainty regarding the
ultimate finding of site acceptability, and the uncertainty concerning the
range of site-related parameters for which the engineered facility and waste
package will have to be designed, the Commission finds reasonable assurance
that waste package and engineered barrier development can be completed on a
schedule that would permit repository operation within the first quarter of the
twenty-first century. If necessary (that is, if Yucca Mountain were found
unsuitable by the turn of the century), DOE could initiate site
characterization and develop waste packages and engineered barriers at another
site or sites and still commence operation before the end of the first quarter
of that century.

7
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operating lifetimes beyond their current OL expiration dates. OL renewal would
provide additional time during which Nuclear Waste Fund fees could be adjusted,
if necessary, to cover any future increase in per-unit costs of waste
management and disposal. It is expected that the new report may reflect a
recent Court decision which found that fees paid into the Nuclear Waste Fund be
adjusted to reflect transmission and distribution losses.

The Commission recognizes the potential for program cost Increases over
estimates in the 1987 Nuclear Waste Fund Fee Adequacy Report. If there Is a
significant delay in repository construction5 for example, it is reasonable to
assume that construction costs will escalate. There may also be additional
costs associated with at-reactor dry cask storage of spent fuel, if DOE does
not have a facility available to begin accepting spent fuel by the 1998 date
specified in the NWPA. These costs would be further increased if one or more
licensees were to become insolvent and DOE were required to assume
responsibility for storage at affected reactors before 1998.

In the event of insolvency, DOE would still have sufficient funds to take over
responsibility for managing spent fuel until a repository Is available,
Because spent fuel disposal costs are directly related to the amount of
electricity generated, with contributions to the NWF based on a kilowatt-hour
surcharge that must be paid in short-term installments, utilities can be
presumed t ostl up-to-date with their contributions. It is highly
~unlie y that a utie i@ jeopardize Its contract for spent fuel disposal with
DOE by defaulting on a periodic payment to save a few million dollars. Even if
a utility were to default, it would not be much in arrears for its spent fuel
before it would trigger close NRC scruqiny and mitigative action.

Larger amounts In default couldoccur w th those relatively few utilities that
have not paid their full share of pre-1983 collections. This issue arises
because several utilities elected to defer payment for spent fuel generated
prior to April 1983 into the fund and, instead, themselves hold the money that
was collected from ratepayers for the one-time fee. DOE's Inspector General
believes that some of those utilities may not be able to make their payments
when due. The NRC understands from OCRWM staff that, If a nuclear utility
licensee were to default on its one-time contribution to the NWF, DOE is not
precluded from accepting for disposal all spent fuel from that utility. Thus,

- ho4RC does not view this issue as affecting its confidence that the spent
i' uel Il be disposed of. Rather, the issue Is one of equity--that is, will
atillity and its customers and Investors or U.S. taxpayers and/or other X

tilies ultimately pay for disp211J~pLent fuel generated prior to April
19i .thTCp5~St continue t-o-m-o-Mor WEeffo~rts to resov;
t is-matter satisfactorily. e Commission oes no e

9r'Mtn~i-d-eFh ta rect bearing on the Commissions Waste Confidence
Decision.

The full impact of the program redirection resulting from the NWPAM and the
outlook for the timing of repository availability will continue to be assessed
annually. If It does appear that costs will exceed available funds, there is
provision in the NWPA for DOE to request that Congress adjust the fee to ensure
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2003. DOE's reasons for the delay included the need for more time for
consultation and Interaction with States and Tribes, the requirement in DOE's
1987 budget that funds not be used foi 'tilling exploratory shafts in 1987, and
the need for more information than previously planned for site selection and
the license application. The 1987 Draft Mission Plan Amendment set the second
quarter of 1988 as the new date for exploratory shaft construction at the Yucca
Mountain site. When the final 1987 Mission Plan Amendment was submitted to
Congress in June 1987, the schedule for shaft sinking at the Yucca Mountain
site had slipped six months to the fourth quarter of 1988. Congress did not
take action to approve the June 1987 Mission Plan Amendment as DOE had
requested.

On December 22, 1987, the NWPAA was enacted. The NWPAA had its major impact on
the repository program in suspending site characterization activities at the
Hanford and Deaf Smith County sites and authorizing DOE to characterize the
Yucca Mountain site for development of the first repository.

DOE subsequently issued the Draft 1988 Mission Plan Amendment in June 1988, to
apprise Congress of its plans for implementing the provisions of the NWPAA. In
the Draft 1988 Mission Plan Amendment, DOE's schedule for shaft sinking at
Yucca Mountain had slipped another six months to the second quarter of 1989.
Since the NRC published the Proposed Waste Confidence Review (54 FR 39767) for
comment, the schedule for shaft sinking has been changed from November 1989 to
November 1992. DOE efforts- to qualify its QA program have revealed
Issues requiring DOE attention before site characterization can begin, and it
is possible that additional issues affecting DOE's readiness will come to

ligt. Howe er, DOE has made substantial progress In completing QA plans since
.,-'3- V~e'tee'r ll989, and it is ntu easonable to expect that QA plans and study

plans needed for surface-bas-e Uesting will be ready In time for testing to
begin by January 1991.

Heretofore, the repository schedule has always been agressive and highly
success-oriented. In comments on the Draft 1988 Mission Plan Amendment, the
Commission noted that the schedule has not allowed adequately for
contingencies, and that, given the compression In the schedule for near-term
program milestones, DOE had not shown how it would be able to meet the 2003
milestone for repository operation. The revised schedule announced in the ra)
November 1989 Reassessment Report Includes a new reference schedule for the
restructured repository, MRS, and transportation programs. Under
restructured program, the schedule for submittal of o authorization
application to NRC has been extended from 1995 to 2001, and the schedule for
repository operation at Yucca Mountain, if that site is found to be suitable,
is 2010. DOE believes that this reference schedule Is the first repository
program schedule since passage of the NWPA that is based on a "realistic
assessment of activity duration and past experience." The new schedule allows
more time for scientific Investigations than earlier schedules. NRC believes
that the restructured program has been responsive to NRC concerns that the
quality and completeness of site investigations were being compromised in
order toX atisfy unrealistic schedule requirements.

,A
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Ancther potential source of delay in repository availability may arise from NRC
regulations. Given the revised schedule, however, the NRC does not believe
this is likely. The Commission believes that current NRC rules are fully
adequate to permit DOE to proceed to develop and submit a repository license
application, but further clarification of these rules is desirable to reduce
the time needed to conduct the licensing proceeding itself. In order to meet
the three-year schedule provided in the NWPA for a Commission decision on
repository construction authorization, the NRC staff has undertaken to refine
its regulatory framework on a schedule that would permit DOE to prepare and
submit an application for repository construction authorization under its
current schedule. The Commission fully expects to avoid delaying DOE's
program, while working to reduce the uncertainties in NRC regulatory
requirements that could become contentions in the licensing proceeding. Even
if there are any delays resulting from a need for DOE to accommodate more
specific regulatory requirements in its site characterization or waste package
development programs, however, the Commission is confident that the time
savings in the licensing proceeding will more than compensate for them.

In view of the delays in exploratory shaft excavation since the 2003 date for
repository availability was set, the Commission believed it was optimistic to
expect that Phase 1 of repository operations would be able to begin by 2003.
As DOE's schedule for repository availability has slipped a year and a half
since the date was changed from 1998 to 2003, the NRC believed that the
earliest date for repository Availability would probably be closer to 2005.
Given additional delays in shaft sinking and DOE's revised program schedule,
NRC believes that 2010 is the earliest date for repository availability at
Yucca Mountain. Yet,-w-eeeg f44ethat DOE is committed to Improving the
schedule where possible without sacrificing quality and completeness of
scientific investigatioss.

An institutional issue that may further affect DOE's schedule is the status of
EPA standards for disposal of spent fuel and high-level waste. These standards
are required under Section 121(a) of the NWPA. Under 10 CFR Section 60.112,
NRC's overall postclosure system performance objective, the geologic setting
shall be selected and the engineered barrier system, which includes the waste
package, must be designed to assure that releases of radioactive materials to
the accessible environment, following permanent closure, conform to EPA's
standards. 40 CFR Part 191, the EPA standards, first became effective in
November 1985. In July 1987, the U.S. Court of Appeals for the First Circuit
vacated and remanded to EPA for further proceedings Subpart B of the high-level
radioactive waste disposal standards. As noted under the aforementioned
I.A.I., the standards have not been reissued.

A significant modification in the reissued EPA standard may affect the schedule
for completing the design of the waste package and engineered barrier to the
extent that design testing is planned to demonstrate compliance with the
standards. DOE's current site characterization plans for demonstrating
compliance with 40 CFR Part 191 are based on the standards as promulgated in
1985. DOE Is proceeding to carry out its testing program developed for the
original EPA standards. DOE has stated that if the EPA standards are changed
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al., "Surveillance of LWR Spent Fuel in Wet Storage," EPRI NP-3765,
prepared by Battelle Pacific Northwest Laboratories, Final Report, October
1984, p. 6-1.)

The studies just cited also support the view that rates of uniform corrosion of
spent fuel cladding In storage pools are low over time. Localized corrosion on
cladding surfaces has also been gradual and can be expected to remain so.
Cladding that has undergone damage while in the reactor core has not resulted
in significant releases of radioactivity when stored in pools. Furthermore,
the operational experience accumulated since the 1984 Waste Confidence Decision
and NRC experience in licensing and inspection reinforce the conclusions in
that Decision that wet storage involves a relatively benign environment. There
are no driving mechanisms, such as temperature and pressure, to degrade storage
structures or components or the fuel itself, or to spread contamination.
Degradation mechanisms are gradual and well understood; they allow ample time
for remedial action, including repair or replacement of any failing systems.
This extensive experience adequately supports predictions of long-term
integrity of storage basins.

The Commission also notes the endorsement of this basic confidence by cognizant
professional organizations:

The American Nuclear Society issued a policy statement [ANS 1986] in 1986
regarding storage of spent nuclear fuel. The statement indicates that
continued wet storage of spent fuel at nuclear power plant sites until the
federal government accepts it under existing contracts with the utilities
is safe, economical and environmentally acceptable. (See Gilbert, E.R.,
Bailey, W.J., and Johnson, A.B., "Results of Studies on the Behavior of
Spent Fuel in Storage," Journal of the Institute of Nuclear Materials
Management, Vol. XVI, No. 3, April 1988, p. 27.IV A).]

The Commission is aware that in December 1986 at the Hatch nuclear power plant,
141,000 gallons of radloactiave water leaked out of the plant's spent fuel
pool. More than 80,000 gallons of the water drained into a swamp and from
there into the Altamaha River. Also, more recently, on August 16, 1988, a seal
on a fuel pool pump failed at the Turkey Point nuclear power plant, causing
some 3,000 gallons of radioactiave water to leak into a nearby storm sewer.
The shoes and clothing of approximately 15 workers were contaminated.

The occurrence of operational incidents like these have been addressed by the
NRC staff a the plants listed. The staff has taken inspection and enforcement
actions to~preclude such operational occurrences In the future.

The NRC staff has-llterit*y spen gyears studying in detail catastrophic loss of
reactor spent fuel pool water possibly resulting in a fuel fire in a dry pool,
and recently participated in litigation over this issue relative to Vermont
Yankee. The 1987 report, "Severe Accidents in Spent Fuel Pools in Support of
Generic Safety Issue 82" (NUREG/CR-4982), referred to in Public Citizen's
comment represents an early part of the NRC's study. Subsequent study of the
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estimated 40,200 metric tons the lower reference case which represents the
conservative upper bound of commercial nuclear power growth (see "Integrated
Data Base for 1989: Spent Fuel and Radioactive Waste Inventories, Projections,
and Characteristics," DOE/RW-0006, Rev. 5, November 1989). Although estimates
may show an increase at some date well into the twenty-first century if
licenses of some reactors are renewed or extended, this possibility does not
affect the Commission's confidence in the availability of safe storage capacity
until a repository is operational. The Industry has made a general commitment
to provide storage capacity, which could include away-from-reactor (AFR)
storage capacity. To date, however, utilities have sought to meet storage
capacity needs at their respective reactor sites. Thus, a new industry
application for AFR storage remains only a potential option, which currently
seems unnecessary and unlikely.

Utilities have continued to add storage capacity by reracking spent fuel pools,
and NRC expects continued reracking where It is physically possible and
represents the least costly alternative. Advances in dry-storage technologies
and utility plans both have a positive effect on NRC's confidence. At the time
the Commission reached its original findings, dry storage of LWR spent fuel
was, as yet, unlicensed under 10 CFR Part 72, and DOE's dry-storage
demonstrations in support of dry-cask storage were In progress at the Idaho
National Engineering Laboratory (INEL).

Today, DOE's demonstration efforts have been successful (See Godlewski, N. Z.,
"Spent Fuel Storage-An Update," Nuclear News, Vol. 30, No. 3, March 1987, pp.
47-52, at p. 47.) Dry storage has been Ticensed at three reactor sites, and
two new applications are under review. Dry cask storage is licensed at
Virginia Electric Power Company's Surry Power Station site (see License, SNM
2501 under Docket No. 72-2), and dry-concrete module and stainless-steel
-canister storage is licensed at Carolina Power and Light Company's (CP&L's) H.
B. Robinson, Unit 2, site (see License SNM 2502, under Docket No. 72-3). A
license was recently granted for a similar modular system at Duke Power
Company's Oconee Nuclear Station site. New applications have been received In
1989 for CP&L's Brunswick site, and for the Baltimore Gas and Electric
Company's Calvert Cliffs site. Applications are also expected for CP&L's
Robinson 2 site (at another onsite location to allow for greater storage
capacity), Wisconsin Electric Power Company's Point Beach site, and Consumer
Power's Palisades site. The Tennessee Valley Authority has indicated that it
will apply for its Sequoh lant sit.

Thus, the successful demonstration by D3E of dr2cask technology for various
cask types at INEL, utilities' actions to forestall spent fuel storage capacity
shortfalls, and the continuing sufficiency of the licensing record for the
Commission to authorize increases in at-reactor storage capacity all strengthen
the Commission's confidence in the availability of safe and environmentally
sound spent fuel storage capacity.

Renewal of reactor OLs will involve consideration of how additional spent fuel
generated during the extended term of the license will be stored onsite or

-


