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Department of Energy
Washington, DC 20585

September 19, 1990

Mr. John Linehan, Director
Repository Licensing & Quality
Assurance Project Directorate
Division of High-Level
Waste Management
Office of Nuclear Material
Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Linehan:

The U. S. Department of Energy would be pleased to accommodate
your request for simulated samples of high-level waste glass for
the Nuclear Regulatory Commission's own testing program. 1In
order for us to assist you in the most useful way, we will need
more information regarding the specific testing needs that you
have identified, so that we may provide the appropriate type and
number of representative samples for your purposes.

Please contact both Michael Cloninger of the Yucca Mountain
Project Office and Kenneth Chacey of the Office of Environmental
Restoration and Waste Management (EM) regarding your detailed
testing/sample needs. Mr. Cloninger can be contacted at (702)
794-7847 or FTS 544-7847 and Mr. Chacey can be reached at (301)
353-4970 or FTS 233-4970. Please coordinate with both the
Project Office and EM in all matters related to this request.

If you have any questions, please contact Cori Macaluso of my
staff on 586-2837.

Sincerely,

@qu fo,

Associate Director for Systems
Integration and Regulations
Office of Civilian Radioactive

Waste Management

ce:

R. Loux, State of Nevada

C. Gertz, DOE/YMPO/NV /6
M. Baughman, Lincoln County, NV

D. Bechtel, Clark County, NV

S. Bradhurst, Nye County, NV
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NUCLEAR REGULATORY N\
COMMISSION

10 CFR Part 61

RIN 3150-AD26

Consideration of Environmental

- impacts of Temporary Storage of

Spent Fue! After Cessation of Reactor
Operation

AOGENCY: Nuclear Regulatory
Commission.

ACTION: Final rule.

SuMMARY; The Nuclear Regulatory

- Commission is revising its generic

determinations on the timing of
availability of & geologic repository for
commercial high-level radioactive waste
end spent fuel and the environmental
impacts of storage of spent fuel at
reactor sites after the expiration of
reactor cperating licenses. These
revisions reflect findings of the
Commission reached in a five-year
update &nd supplement to its 1984
“Waste Confidence” rulemaking
proceeding, which are published
elsewhere in this issue of the Federal
Register. The Commission now finds
that spent fuel generated in any reactor
can be stored safely and without
significant environmental impacts in
reactor facility etorage pools or
independent spent fuel storage
installations Jocated 8t reactor or eway-
from-reactor sites for at least 30 years
be{?nd the licensed life for operation
{which may include the term of &
revised or renewed license). Further, the
Commission believes there is reasonable
assurance that at least one mined
geologic reg::itory will be available
within the first quarter of the twenty-
first century, and 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 waste and
spent fue) origineting in such reactor
and generated up to that time.
EFFECTIVE DATE: October 18, 1990.

FOR FURTHER INFORMATION CONTACT:
John P. Roberts, Office of Nuclear
Material Safety and Safeguards, U.S.
Nuclear Regulatery Commission,
Washington, DC 20555, telephone: (301)
492-0808.

SUPPLEMENTARY INFORMATION:

Background .

In m the ack:;ngmminion mcl&ded e
generic rulem roceeding, the
“Waste Conﬁdence!" ceeding, 10
reassess its degree of confidence that
radicactive wastes produced by nuclear
facilities will be safely disposed of, to

determine when eny such disposal
would be available, and whether such
wastes can be safely stored until they
ere safely disposed of. The Comm:esion
found that there was reasonable
assurance that one or more mined

eologic repositories for commezcici
ﬁtgb-level radioactive waste an spert
fuel will be available by 2007-200¢
However, some reactor t‘:geraﬁns
licenses might expire without being
renewed or some reactors might be
permanently shut down prior to this
prriod. Bince independent spent fuel
storage installations had not yet been
extensively developed, there was a
probability that some onsite spent fuel
storage after license expiration might be
necessary or eppropriate. In addition,
the goui ility existed that spent fuel
might be stored in existing or new
storage facilities for some period beyond
2007-2009. The Commission elso found
that the licensed storage of spent fuel for
at least 30 years beyond the reactor
operating license expiration either at or
sway from the reactor site was feasible,
safe, and would not resultin e
significant impact on the environment.

Consequently, the Commission

edopted a rule, codified in 10 CFR 51.23,
providing that the environmental
impacts of at-reactor storage after the
termination of reactor operating licenses
need not be considered in Commission
proceedings related to issuance or
amendment of & sreactor opersting
license. The same safety and
environmental considerations applied to
fuel storage tnstallations licensed under
part 72 as for storage in reactor basins.
Accordingly, the rule also provided that
the environmental impacts of spent fuel
storage at independent spent fuel
storage installations for the period
Iollow‘lnf expiration of the installation
storage license or amendment need pot
be considered in proceedings related to
issuance or amendment of a storage
tnstallation license.

Amendment to Part 51

At the time of issuance of its Waste
Confidence decision end the adoption of
10 CFR §1.23, the Commission elso
announced that while it believed that #t
could, with reasonable assurance, reach
favorable conclusions of confidence, it
also recognized that s cant
unexpected events t affect its
O G omequently, the Commission stated

ently, the sions
that it would “review its conclusions on
waste confidence should significant and
t unexpected events occur, or at
ast every § zem until a repository for
high-leve! radioactive waste and spent
fuel is evallable.” The Commission has
now completed & five-year review of its

p—
earlier findings. A description of this

review and the supplement and update
to the earlier findings is announced
elsewhere in this issue. As & result of
this review, the Commission is
modifying two of its earlier findings as
follows:

Yke Commission finds reasonable assurance
tha! ut least one mined geologic repository
wil be gs a:luble within the first quarter of
the tweaty-ficst century, and sufficient
repository capacity will be available within

. 80 years beyond the hicensed life for

operation (which may include the term of &
sevised or renewed license) of any reactor to
d.ixgoae of the commercia! high-leve! waste
and spent fue] originating in such reactor and
nerated up to that time; and

Commission finds reasonable assurance
that, ff necessary. spent fuel generated in any
reactor can be stored safely and without
significant environmental impacts for at least
80 years beyond the licensed life for
operation (which may include the term of 2
revised or renewed license) of that reactor at
1ts spent fuel storage basin, or at either onsite
or ofisite independent apent fuel storage
frstallations.

In this proceeding, the Commission is
revising 10 CFR §1.23{e) to . ronsistent
with these revisions to the Wa.te
Confidence decision.

Summary of Comments

The Commission received 11
comments on ta proposed revision to 10
CFR 51.23(a) from the following entities
listed in the order of receipt of
comments:

Duke Power Company

Public Citizen

Bdison Electric Institute

Malachy Murphy (State of Nevada)

Yankee Att:?fc&lectﬂfp%gpmy

Deparimen! rgY

Phstadelphis Electric Company

o oy

i e wer
Marvin L Lewis, Registered Professional

Hlorida Power & Light

The revision to this rule wes
aq::oﬂed by Duke Power Company,
ison Electric Institute, Yankee Atomic
Electric Company, Department of
, Philadelphia Electric Company.
&% irginia ?ectri;la;d Power aby
pany and gene supporte
Commonwealth Edison.

Malachy Murphy, for the Btate of
Nevada, suggests that 10 CFR §1.23(a) be
amended to reflect reasonable
assurance that spent fuel can be stored
safely and without significant
environmental risk in dry casks at
reactor sites for up to one hundred -
years. The Commission, in the notice of
proposed rulemaking. discussed its
-conclusion that even if storage of spent
fuel were necessary for at least thirty
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years beyond the licensed life for %
operation of reactors. which for a
reactor whose license is renewed for
thirty years would mean & period of at
least 100 years. such storage is feasible,
safe and would not result in a significant
impact on the environment. The
Commission’s conclusion on this issue
considers both wet and dry storage.
Although the Commission does not .
dispute the statement that dry spent fuel
storage is safe and environmentally
ecceptable for & period of 100 years, the
Commission does not find it necessary
to make that specific finding in this
prooeedinf. .
Marvin I. Lewis avers that 100 years is
an excessive amount of time to predict
that at-reactor storage will be available
and safe. The pommenter suggests that
our institutions may not survive in &
form that will provide safe onsite
storage 100 years in the future. The
_cornmenter requests that the
Commission reverse its finding that
storage will be available and safe for
100 years. The Commission does not
agree with the commenter that this
finding should be reversed. The
Commission believes that adequate
regulatory authority exists and will
remain available to require any
measures necessary to assure safe
storage of spent fuel.

Conclusions

The Commission is adopting the
proposed revision with one small
clarifying change. The proposed revision
1o 10 CFR 51.23(a) (and the proposed
revision to the Waste Confidence
decision) stated that spent fuel can be
stored lafe){ for at least 30 years
beyond the licensed life for operation of
eny reactor which may include the term
of & “revised license.” As the discussion
in the notice made explicit, the term
“sevised” license was intended to
embrace a “renewed” license. To reflect
more accurately the inclusion of the
term of & renewed license, the
parenthetical phrase which refers to this
subject is being revised to read: “which
may include the term of & revised or
tenewed license.”

The necessity for the proposed
revisions to the Waste Confidence
decision and to 10 CFR 51.23(a) is based
on the timing of repository availability,
and premised on the following factors:
The potential for delays in DOE’s
program; the mandate of the Nuclear
Waste Policy Act Amendments of 1887
to characterize only the Yucca Mountain
site which means that if that site is
found unsultable, characterization will
bave 1o begin at another site or suite of
sites with consequent delay in .
tepository availability: the regulatory

-

need lo avoid premature commitment! to \ﬁ{thomy over any spen! fuel storage

the Yucce Mountain site; and the
questionable value of making
predictions about completion of a
projec! as complex and unique es the
repository in terms of years when
decades would be more realistic. But
even with this change the Commission
has concluded that it has reasonable
assurance that on such a schedule for
repository availability, sufficient
repository capacity will be available
within 30 years beyond the licensed life
for operation of reactors. Adequate
regulatory authority is available to
require any measures necessary to
assure safe storage of the spent fuel
until & repository is available. In
addition, the Commission has concluded
that even if storage of spent fuel were
necessary for at least 30 years beyond
the licensed life of reactors, which in the
case of a reactor whose operating
license is renewed for 30 years would
mean for & period of at least 100 years,
such storage is feasible, safe and would
not result in a significant impact on the
environment.

The Commission's conclusions with
respect to safety and environmental
impacts of extended storage are
supported by NRC's Environmental
Assessment (EA) for the 10 CFR part 72
rulemaking “Licensing Requirements for
the Independent Storage of Spent
Nuclear Fuel and High-Leve!}
Radioactive Waste” (53 FR 81651,
August 19, 1988). Ongoing licensing and
operational experience as well as
studies of extended poo! storage
continue to demonstrate that such
storage is a benign environment for
spent fuel which does not lead to
significant degradation of spent fuel
integrity. Significant advances in the
processes of dry storage of spent fuel
continue to demonstrate that dry storage
systems are simple, passive and easily
maintained. NRC staff safety reviews of
topical reports on dry storage eystem
designs and dry storage installations at
two reactor sites, as well as the EA for
part 72, support the finding that storage
of spent fuel in such installations fora
period of 70 years does not significantly
impact the environment. No significant
additional non-radiological
consequences which could adversely
effect the environment for extended
storage at reactors and independent
spent fuel storage installations have
been identified. In sum, the long-term
materia! and sysiem degradation effects
are well understood and known to be .

. minor, the ability to maintain a spent

fuel storage system Is assured, and the
Commission maintains regulatory

installation.
Environméntal Impact

This fina). rule emends 10 CFR part 51
of the Commission's regulations to
modify the generic determination
currently codified in part 51 which was
made by the Commission in the Waste
Confidence rulemaking proceeding. That
feneric determination was that for at
east 30 years beyond the expiration of &
reactor’s operating license no significant
environmenta) impacts will result from
the storage of spent fuel in reactor
facility storage pool or independent
spent fuel storage installations located
a1 reactor or away-from-reactor sites.
‘The modification provides that, if
necessary, spent fuel generated in @
reactor can be stored safely and without
significant environmental fmpacts for at
Jeast 30 years beyond the licensed life
for operation of any reactor. The
licensed life for operation of & reactor
may include the term of a revised or
renewed license. The environmental
analysis on which the revised generic
determination is based can be found in
the revision and supplement to the
Waste Confidence findings published
elsewhere in this issue. This final
rulemaking action formally
incorporating the revised generic
determination in the Commission's
regulations does not have separate
independent environmental impact. The
supplemental assessment end revisions
to the Waste Confidence findings are
available for inspection at the NRC
Public Document Room, 2120 L Street,
NW. (Lower Level), Washington, DC.

Paperwork Reduction Act Statement

This final rule does not contain & new
or amended information collection
requirement sub;ect to the Paperwork
Reduction Act of 1980 (¢4 U.S.C. 3501 e!
seg.). Existing requirements were
approved by the Office of Management
and Budget approval number 3150-0021.

Regulatory Flexibllity Certification

As required by the Regulatory
Flexibility Act of 1980, § U.S.C. 605(b).
the Commission certifies that this rule

- will not have a significant economic

impact on a substantia! number of gmall
entities. The rule describes g revised
basis for continuing in effect the current

- provisions of 10 CFR 61.23(b) which

provides that no discussion of any
environmenta! impact of spent fuel
storage in reactor facility storage pools

" or independent spent fuel storage

installations [ISFSI] for the period
following the term of the reactor
operating license or amendment or
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initial ISFSI license or amendment for
which application is made is required in
gny environmental report,
environmental impact statement,
environmenta! assessment or other
anslysis prepared in connection with
certain actions. This rule affects only the
licensing &nd operation of nuclear
power plants. Entities seeking or holding
Commission licenses for such facilities
do not fall within the scope of the
definition of small businesses found in
section 34 of the Small Business Act, 15
U.S.C. 832, in the Small Business Size
Standards set out in regulations issued
by the Small Business Administration &!
13 CFR part 121. or in the NRC's size
standards published December 8, 1985
(50 FR 50241). ,

Backfit Analysis

This final rule does not modify or edd
{0 systems. structures, components or
design of a facility; the design approval
or munufacturing license for a facility: or
the procedures or organization required
to design. construct or operate a facility.
Accordingly. ro backfit analysis
pursuant to 10 CFR 50.109(c} is required
for this final rule.

List of Subjects in 10 CFR Part 51

Administration practice end
procedure, Environmental impact
statement, Nuclear materials, Nuclear
power plants and reactors, Reporting
and recordkeeping requirements.

For the reasons set out in the
preamble end under the suthority of the
Atomic Energy Act of 1954, s emended,
the Energy Reorganization Act of 1974,
ss amended, and 5 U.S.C. 552 and 553,
the NRC is adopting the following
amendment to 10 CFR part 51.

PART 51—ENVIRONMENTAL
PROTECTION REGULATIONS FOR
DOMESTIC LICENSING AND RELATED
REGULATORY FUNCTIONS

1. The euthority citation for part 51
continues to read as follows:

Authorlty: Sec. 161, 88 Stel. 948, a3
smended (42 U.S.C. 2201): secs. 201. a3
amended., 202. 88 Stal. 1242, as amended, 1244
{42 U.5.C. 8831, 5842).

Subpart A slso issued under National
Environmental Policy Act of 1969, secs. 102,
104, 108, 83 Stat. 853-854, a3 amended (42
U.S.C. 4332, 4334, $335); end Pub. L. 5-604,
Title 11, 92 Gtat. 3033-3041. Sections §1.20,
$1.30. 81.00, 51.61, 51.80, and 51.07 also issued
under secs. 135. 341, Pub. L. 7425, §6 5tat.
2232, 2241, and sec. 148, Pub. L. 300-203, 101
Stat. 1330-223 {42 U.S.C. 10135, 10182, 10188).
Bection §1.22 also issued under sec. 274. 73
Sial. 858, as amended by 62 Stat. 3035-3038
(42 U.S.C. 2021) and under Nuclear Waste
Policy Act of 1982, sec. 121, 06 Stat. 2228 (42
US.C. 10141). Sections 61.43. §1.67, and 51.100

also issued under Nuclear Waste Policy Act
of 1882. sec. 114{(). 96 Stal. 2216. as amended’
(42 U.S.C. 10134(1).

2. Section 51.23, paragraph (a) is

.tevised to read as follows:

§£1.23 Temporary storage of spent fuel
after cessation of reactor operation-
generic determination of no signiticant
environmental impact.

{a) The Commission has made a
generic determination that, if necessary,
spent fuel generated in any reactor can
be stored safely and without gignificant
environmental impacts for at least 80
years beyond the licensed life for
operation (which may include the term
of & revised or renewed lcense) of that
reactor at its spent fuel storage besin or
! either onsite or offsite independent
spent fuel storage installations. Further,
the Commission believes there is
reasonable assurance that at least one
mined geologic repository will be
available within the first quarter of the
twenty-first century, and sufficient
repository capacity will be svailable
within 30 years beyond the licensed life
for operation of any reactor to dispose  *
of the commercial high-level waste and
spent fue! originating in euch reactor
and generated up to that time.

L] L] L L ] .

Deted st Rockville. Maryland this 11th day
of September, 1990.

For the Nuclear Regulstory Commission.
Samue! ). Chilk, . ’
Secretory of the Commission.

[FR Doc. ©0-21888 Filed ©-17-90; 8:45 a.m.)
GILLING CODE T330-010

10 CFR Part &1

Waste Confidence Decision Revisw

AGENCY: Nuclear Regulatory
Commission.

ACTION: Review and Final Revision of
Waste Confidence Decision.

suMMARY: On August 31, 1084, the
Nuclear Regulatory Commission (NRC)
fssued e fina! decision on what has
come to be known as its “Waste
Confidence Proceeding.” The purpose of
that proceeding was “...to assess
genericelly the degree of essurance now
available that radioactive waste can be
safely disposed of, to determine when
such disposs! or offsite storage will be
available and 1o determine ther
radioactive waste can be sefely stored
onsite past the expiration of existi
factlity licenses until ofsite disposal or
storage is gvailable.” (49 FR 34858). The
Commission noted in 1984 that fts Weste
Confidence Decision was unavoidably
in the nature of a prediction, and

A 4

commitied to review its conclusions
*..should significant end pertinent
unexpected events occur or et least
every five years until & repository is
aveilable.” The purpose of this notice is
fo 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 $884. This
revised Waste Conlidence Decision

" supplements those 1984 findings and the

environmental analysis supporting them.
The Commission is revising the second
end fourth findings in the Waste
Conlidence Decision as follows:

Finding 2: The Commission finds
reasonable assurance that et leas{ one
mined geologic repository will be
available within the first quarter of the
twenty-first century, and that sofficient
repository capacity will be available
within 80 years beyond the licensed life
for operation (which may include the
term of a revised or renewed license) 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 ¢: The Commission finds
reasonable essurance that, ff pecessary,
spent fuel generated in any resctor can
be stored safely and without significant
environmental impacts for at least 30
yesars beyond the li life for
oferaﬁon (which may include the term
of a revised or renewed license) of that
reactor at its spent fuel starage basin, or
at either onsite or offsite independent
spent fuel storage installations.

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

The Commission also tssued two
companion rulemaking amendments a!
the time it issued the 1984 Weste
Confidence Decision. The Commission's
reactor licensing rule, 10 CFR 50,
was emended to require each licensed
reactor operator to submit, no later then
five years before expiration of the
operating license, plans for managing
spent fuel at the resctor site until the

. g:nt fuel fa t}aéxnsfemgn tg ge‘

partment of Energy or

disposal under the Nuclear Waste Policy
Act of 1082 (NWPA). 10 CFR part 61, the
rule defining NRC's responsibilities
under the National Environmental Policy
Act (NEPA), was amended to provide
that, in connection with the fssuance or
amendment of a reactor operating
license or initial license for an
independent spent fuel storage
installation, ro discussion of any
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environmental impect of spent fuel
stcrage is required for the period
following expiration of the license or
smendment applied for.

In keeping with the revised Findings 2
and 4, the Comsmission is providing
elsewhere in this isaue of the Federa!
Register conforming emendments to its
10 CIR part §1 rule providing procedures
for considering in licensing proceedings
the environmentel 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 & repository becomes available.
In its 1984 Decision, the Comzmission
said that because its conclusions were
*..unavoidably in the neture of a
prediction,” it would review them
*..should significant and pertinent
unexpected events occur, or at Jeast
every five years until a repository..is
aveilable.” As noted below, the
Commission now believes that

dictions of repository evailability are

est expressed in terms of decades
rather than years. To specify a year for
* the expected evailability of a repository
decades hence would misleadingly
imply a degree of precision now
unattainable. Accordingly, the
Commission is changing its original
commiiment in order to review its
Waste Confidence Decision at least
every ten years. This would not,
however, disturb the Commission’s

. original commitment to review its

Decision whenever significant end
pertinent unexpected events occur. The
Commission anticipstes that such events
as & major shift in national policy, &
major unexpected institutional
development, end/cr new technicel
fnformation might cause the Commission
to consider reevaluating its Waste
Confidence Findings sooner than the
scheduled ten-year review.
FOR FURTHER INFORMATION CONTACT:
John Roberts, Ofiice of Nuclear Material
Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washingion,
DC 20558, telephone (202) 492-0808.
SUPPLEMENTARY INFORMATION:

Analysis of Public Comments on the
Proposed Waste Confidence Decision
Review.

1.0 Introduction

Comments were received from a
Federa) agency, the public interest
sector, the nuclear industry, end one
State as listed below in order of their

geceipt
Duie Power Company
Public Citizen
Edison Electric Institute
Malachy Murphy (State of Nevada)

Yankee Atomic Electric Compary

Department of Energy

Philadelphia Electric Company

Commonwealth Edison

Virginia Electric and Power Company

Marvin L Lewls, Registered
Professions! Engineer

Florida Power & Light Company

The msjority of the commenters were
supportive of the Commission’s
proposed decision end rule. The
comments were consolidated into & total
of 18 issues to be addressed. Each of
these issues is discussed under the
Commiesion finding to which it relates.
Two additional issues, not raised by
commenters, are trested under the
heading “Otber Relevant Issues.” The
“Other Relevant Issues” section
includes consideration of the petition by
the State of Vermont to intervene in the
consideration of the extension of the
operating license for Vermont Yankee
end the potentis! for non-payment of the
one-time fee for spent nuclear fuel
generated prior to April 1683 into the
Nuclear Waste Fund.

2.0 Analysis of Issues Related to

Commission Findings

2.1 The Commission's First Finding
The Commission finds reasoneble

assurance that safe disposa) of high-leve!

radioactive waste nd spent fuel in & mined
geologic repository is technically feasible.

Issuve No. 3: Technical Feasibility of
Sofe Disposal in ¢ Mined Geologic
Repository

Comment

The commenter representing Public
Citizen (PC) stated that there is still not
.adequate assurance that ent,
safe disposal of high-level radicactive
waste in a mined feo]cgic repository is
technically feasible. In support of this,
the commenter indicated that a number
of major scientific panels bave pointed
out that there is no technical or
scientific basis for kno for sure that
geologic disposal is possible. As an
example, PC stated that President
Carter's Office of Science and
Techoology Policy (OSTP) found in 1878
o rather general consensus emong
scientists that a technology base
*“sufficient to permit complete
confidence in the safety of any
particular repository design or the
sultability of any particular site” was
still lacking. PC further stated that more
recently, 8 Waste Isolation Systems
Pane! of the National Academy of
Scielgs lntedl out g:ny zeu of the
geologic disposal problem where
technical uncertainties exist, and where
“more informetion is needed.” PC also
stated that the technical difficultics
presented by a million-year disposal

problem are unprecedented and
enormous, &nd that there bave been no
major findings since (the above studies)
that have resclved the uncerlainties to
the point where it is possible to be
assured that geologic disposal is
technically feasible.

NRC Response

The issue of the technical feasibility
of the safe dispossa! of spent nuclear fuel
and radicactive waste has been

. addressed at length in the Commission’s

1982 Proposed Waste Confidence
Decision Review {54 FR 38767;
September 28, 1890) &3 well as in the
original 1964 Waste Confidence
Decision (48 FR 34658 August 31, 1854).
While those discussions addressed the
concerns raised by the comment, it is
useful to provide additional specific
responses to them. The comment that
major scientific panels heve pointed out
that there is no technical or scientific
basis for knowing for sure that geologic
dispessl is possible makes reference to
President Carter's OSTP statement in
1979. Contrary to the comment, the
OSTP statcment does not support the
contention that there is no technical or
ecientific basis for knowing for sure that
geologic disposal is possible. Rather, it
remarks on the lack of e tecknology
base sufficient to permit complete
confidence in the safety of eny
particular repository design or the
suitability of any particular site. The
information base necessary to license &
repository is still being developed. This
includes infarmation on site
characterization, repository design.
waste package design, and the
performance assesament of the entire
disposal system. The complete body of
such necessary informetion is expected
to be in hand enly et the completion of
the developmental studies and
characterization work being undertaken
by the DOE. 1t is at this point that the
DOE will be in & position to apply for e
license from the NRC and seek NRC's
approval of the salety of its proposed
site and repository design.

The Commission also notes that the
OSTP statement was made over 8
decade ago, prior to the completion of @
substantial amount of work which has
addressed many of the issues related to
disposal technology. While the
Commission recognizes that more
information is needed and that the
technicel difficulties are challenging.
there is no basis to believe that safe
disposal in & repository is impossible, or
even that it s not likely. No major
breakthrough in technology s required
to develop & mined geologic repository.
Rather, there is & need to add to the
current extensive body of technical
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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 geclogic disposal, we
would respond that the Commission did
not state that the feasibility of & mined
geologic repository was assured, in the
absolute sense, but that it had found
‘reasonable assurance in the feasibility
of mined geologic disposal on the basis
of & 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 reised the
fssue of whet he termed the “inability to
predict with & reasonable degree of
certainty that, once buried, the waste
will remein contained [in the geologic
repository] for the required time period.”

e commenter noted uncertainties
related to geologic stability, engineered
barriers, rock-weste interactions, and
groundwaler 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 elthough
these problems may be able to be
resolved, there is not & basis for
essurance that this will be the case.

NRC Response

The NRC believes that existing safety
assessment techniques have the
potential to provide & basis for deciding
whether proposed radioactive waste
disposal t}tgle:;fsf m ucc?plaglle. We
recognize the difficulty of predicting
with a high degree of accuracy the
maximum impacits & repository would
have on human health and the
environment, especially in the very far
future. It will likely not be possible to
test empirically the ability of models to
predict long-term repository
performance to the same extent as
models for short-term performance.
However, we believe existing
technology can provide e sufiicient level
of safety for present and future
ﬁnenﬁom under certain conditions.

ese conditions include addressing the
unceriainties inherent in projecting
into the future and in modelling complex
heterogeneous natural systems, and
acquiring and eveluating data on
specific sites.

We also pote that the language of the
original Environmenta) Protection
Agency's (EPA) Environmental
Radiation Standards for Management
and Disposal of Spent Nuclear Fuel,

High-Leve] and Transursnic Westes (40
CFR part 181) does not require ebsolute
assurance that containment
requirements will be met. Rather, it
recognizes the unceriainties 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 sall water into the site. PFC
states that this leakage, which was not
anticipated prior to the beginning of
construction in the early 1980s, shows
that even on e scale of & few years,
geologic events in e repository are
unpredictable-1o say nothing of events
on & time scale of hundreds of
thousands of years.

NRC Response

Although the NRC does not have
oversight responsibility for the WIPP
project. NRC does monitor DOE
progress on WIPP insofar as it may offer
valuable insight into efforts to license &
repository for commercial high-level
weste and spent fuel. For example, DOE
must demonstrate compliance with the
EPA standard in order to operate the
WIPP {facility. NRC cognizance of DOE
efiorts toimull-;lemem the EPA Standard
at WIPP could help provide information
and consensus-building in the
implementation of the EPA Standard for
the commercial high-level waste
repository.

The NRC does not consider the
occurrence of brine pockets at the WIPP
eite a5 a factor that might diminish fts
confidence in the technical feasibility of
e mined geologic repository. The
Commission does not expect that site
characterization of a candidate site will
proceed free from all difficulty. We have
urged DOE to establish a planning
mechanism for timely development and
implementation of contingency plans at
Yucca Mountain to address problems
during site characterization as th .
arise. DOE has announced a new focus
on surface-based testing for the Yucca
%Jmmtain site in its !Iljea‘;ue:l:ln:ent

eport to Congress. Under this program,
the primary goal of testing is to identify
features of the site which would render
it unsuitable for e repository. i such
features are identified, DOE would
notify Congress and the State of
Nevada, and terminate site specific

activities. A finding that the Yucce
Mountain site is unsuitable would likely
lead to delays in repository availability

-while énother candidate site is

identified and characterized, however it
would not diminish confidence in the
technical feasibility of geologic disposal.

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

Comment

Marvin Lewis drew attention to the
recent findings of the Commitiee on the
Biological Effects of lonizing Rediation
(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. The commenter further stated
that the BEIR V findings will require that
the NRC change many of its radiation
protection guidelines and rules. He also
requested that the NRC stop all action
on the Waste Confidence Decision
Review until the Commission cen
determine the effect of the BEIR V report
on the Decision. .

NRC Response

The Commission has been aware for
some time of the scientific data
underpinning the estimete of risk from
radiation exposure contained in the
BEIR V report. Much of this information
bas been incorporeted in the
Commission's forthcoming revisions to
fts radiation protection requirements (10
CFR part 20). For reasons stated below,
however, the Commission does not
foresee any impact of the BEIR V report
on the Waste Confidence Decision.

The BEIR V report is the latestin e
series of reports dealing principally with
the effects of low-LET radiation in
bhumans, e.g., sadiation such as beta
particles and gamma photons. The
report covers radistion carcinogenesis,
genetic effects, and effects on the
developing embryo/fetus. The report
also includes new information related to
the dosimetry of the Japanese atomic
bomb survivors, and new
‘epidemiclogical information. The NRC
staff, other Federal agencies,. and -
pational and international crganizations
are currently reviewing both the BEIR V
report and the seport issued in 1988 by

-the United Nations Scientific Committee

on the Effects of Atomic Radiation
{UNSCEAR).

The estimates of risk due to low-LET
radiation in the BEIR V report are based
principally upon effects observed in -
populations exposed to high doses and
at high dose rates. These effects are
then extrapolated using statistical
modeling to predict effects at Jow doses
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and dose rales. The extrapolations to
low dose and dose rate lead to
significant unceriainties in the estimates
of risk in the BEIR V report. The
estimates of risk for fetal cancer
induction in the BEIR V report are from
three to four times larger then the
estimate from the preferred mode! of the
BEIR Ill report in 1880. However, the
new BEIR V estimate is within the
overall range of risk estimates and
uncertainties from the different models
presented in BEIR 111

It is important to note that the BEIR V
report only addresses the issue of risk
estimates for radistion effects. The BEIR
commitlee did not meke &ny
recommendations on acceptable risk or
on the potential impects of the rick
estimaies to dose Jimits or standards for
radiation protection. Efforts are
underway by the Internations)
Commission en Radiologica! Protection
{ICRP), National Council on Radiation
Protection and Measurements {NCRP),
and the Commitiee on Intersgency
Radistion Research and Policy
Cocrdination (CIRRPC) of the Executive
Office of the President to reach some
measure of consensus on the impacts of
the revised risk estimates to radiation
protection slandards.

Under section 121(a) of the Nuclear
Waste Policy Act (NWPA), NRC is
required to issue technical requirements
and criteria that jt will spply in
spproving or disapproving s repository.
These requirements and criteria must be
consistent with the high-level waste
disposal standards promulgsted by the
Environmenta! Protection Agency.
Demonstration of compliance with the
EPA standard was discussed under the
ratiorale for Finding 1 in the
Commission’s Proposed Waste
Confidence Decision Review.

The NRC does nol believe that
numerical criteria for individual
protection requirements are at issue in
its Waste Confidence Proceeding. The
broader issue of demonstrating
complisnce with EPA release limits
using probabilistic analyses was a
concern of the NRC staff and the NRC's
Advisory Commitiee on Nuclear Waste
in pregering the Proposed Waste
Confidence Decision Review. As stated
in the Proposed Waste Confidence
Decision Review, the NRC stafi is
closely monitoring EPA’s progress on
issuing I's revised standards to assure
that EPA methodologies for
demonstrating compliance with them
can be applied by NRC to evaluate
DOE's demonstration of compliance.
NRC will also monitor DOE efiorts to
demonstrate compliance with the EPA

elandard e! the Waste Isolation Pilot
Plant facility for transuranic wastes.

2.2 The Commission’s Second Finding

The Commission finds ressonable
essurance that at least one mined geologic
repository will be available within the first
qusrter of the twenty-first century, and that
sufficient repository espacity will be
svailable within 30 years beyond the licensed
life for operation (whick may include the
term of & revised or renewed license) of any
reactor to dispose of the commercia! high-
level] radicactive waste and spent fuel
eriginating in such reactor and generated wp
to that time.

Issue No. §: Expected Dote for
Repasitory Availabilily

Comment

Malachy Murphy (State of Neveda)
and Public Citizen expressed e lack of
support for the Commission’s proposed
second finding. These commenters argue
that the finding should be revised to
reflect the 2010 dale for repository
aveilability announced in DOE's
November 1989 Reassessment Report to
Congress. They believe that the NRC's
“confidence” date of 2025 for repository
svailability msy be exceeded if the
Yucce Mouptain site is found to be
unsuiteble sometime afier the year 2000
because there might not be enovgh time
to locate, characterize, license and
construct a repository at enother site by
2025. The commenter from Public Citizen
also finds that even if the Yucce
Mountain site were found to be suitable,
& 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 fs no
basis for assurance that a repository
would be availeble befare 2055.

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 anticipeted an extension of several
years in DOE's schedule when it issued
its proposed revised second finding.
NRC teok the position that if the Yucca
Mountain site were found to be
unsuitzble on or before the year 2000, it
was reasonable to expect that en
alternative site could be jdentified and
developed in time for repository
availability by 2025.

NRC continues fo believe that §{f DOE
determines that the Yucca Mountain si
is unsuitable, it will male this o
determination by about the year 2000.
DOE’s program is now focused on
surface-based testing designedto
identify features of the site which would

render §t unsuitable for & repository. The
only significant barners to DOE
proceedipg with site characterization st
Yucca Mountein are the development of
& quslity assurance (QA) program
gcceplable 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 & QA program for its
site characterization activities. It is
possible that this work will be
completed and eccepied by late 1990 or
early 1891. Regarding the impasse with
the State of Nevada, both DOE and the
State of Nevada have filed Jawsuits in
Federa! Court in an effort to resolve the
question of site access. While any
litigation of this matter has the
possibility of en 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 1887 that it is
committed to an orderly progression of
the repository program end & resolution
of the radioactive waste disposal
problem. Accordingly, NRC believes
that it is reasonable to assume that
Congress will not ellow the
unceriainties related to the atart of site
characterization to continue for many
more years.

For these reasons, NRC believes that
the coming decede will be ample time
for the DOE to determine whether or not
Yucca Mountain is unsuitable and to
begin work on an alternate gite, if
necessary. We believe that Congress is
committed to a resolution of the waste
problem and will take measures to bring
this issuve to & close.

We would also point out here that the
Court decision that led to the Waste
Confidence Proceeding did not require
NRC fo determine when a repository
would be available. The Court
remanded to NRC the question of
*..whether there is reasonsble
assurance that an ofisite storage
solution will 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 &
matter of policy not to confine #tself to
the storage-related questions in the
Court’s remand. but to address the
broader tssues of whether radioactive
wastes could be safely disposed of,
when such disposa! would be available,
and whether such wastes can be safely
stored until they are disposed of. NRC
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. was not requested to determine por has .

it made & determination thata. ... .
repository must be evailable by 2025 in-
order rotect public health and safety.
oes not find & reasonable basis
Ior 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
Eleted in three years (with the
possibi ity of en edditicnal year).
Construction is scheduled to take . -

- another six years. Even if each of thesé

activities were to take several years
Jonger than planned, a repository at
Yucca Mourtain could be nvaﬂ%le well
before the year 2025. The limi
condition appears to be the
DOE's access to the site to begin testing.
- Finally, we do not believe itis ° -
rea!istic 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 & repository
bhas been found to be unsuitable for
technicel reasons. However, if the
Yucca Mountain site is found to be
unsuitable, en alternative site would
bave to undergo a similar process of
site-screening end characterization to
determine jts suitability. We believe it is
reasonable to expect that experience
gained in the Yucca Mountain site
characterization effort would ea
better basis for choosing an alternative

site. Furthermore, it may be possible to .
7 testing .- - transship

complete site suitability testing at

enother gite at a faster pace than st

Yucca Mountain given the benefits of
“lessons-learned at thatsite. - - - -

Isste No. € Clarification of the NBC’:
Role in the L:aensing quport System
{Lss)

Comment

The DOE commented lhat lt was not
clear what NRC meant by the worda
“implementing it" in the statement
*DOE has the responsibility for - -
designing the LSS and bearing the costs
assoclated with it end NRCwillbe -
sesponsible for implementing e

NRC Response . .

-In its Proposed Waste Conﬁdenee

-

Decision Review, NRC includeda . - ./

description of the Licensing Support

System (LSS) under its discussion of - ..

“Measures for desling with Federal- - t '

. State-Local concerns.” The LSS is .

of

.- and developmen&pmcess S e

~ Spent Fuel Mss]z!pmen&

~  thatby prede
- . pool densification and elternative on- .

- raise eny &

- above cemnée in the Pro

ged = ~, -
- Decision Review will be eli atedand
the following description will be --.; . .5
inserted in its place: “DOE s . Ll
responsible for the design, develnpment.
procurement end testing of the L5S. LSS
design and development must be R
consistent with objectives and . .
requirements of the Commission N.SS
rulemaking and must be carried outin .
consultation with the LSS Administrator
and with the advice of the Licensing .
Support System AdvisoryReviewPane!.
NRC {LSS Administrator) is responsible
for the management and operation of the
LSS after completion of the DOE deslgn

Issue No. 7: Suggestion for Reducing -
Licensing Uncertainties Related to

Camment :

' Commonwealth Edison eommented
that in order to enhance the visbility of
the-option of transferring spent fuel from
retired reactors to others under active
management, the NRC should reduce, to
the maximum extent possible, licensing
uncertainties related to stich fuel -
transfers. The commenter also stated
that spent fuel .

site spent fuel storage methoda do not.
cant hazards
considerations, the NRC's ﬁna! dedsion

= would be strengthened.

INRC Response ’
The Commission evaluates
applications for modification of spent

ment from one site to-another

" on an individual basis. Such a case-by-

case consideration of the merits of each’
application ensures that all cigniﬁeant
ely issues are addressed in @ : .
manner and providesa . ...
conservahve approach for arﬂving ata
decision on the merits of the license

- application.: .
. Issue'No. & Appmpnate Uae of Nuclem: X

~ PDecision. .
fuel storage et licensee’s facilities or for |

swhether the Nuclear Waste PokcyAt:t -
would allow NWT monies 40 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 beheves
-NRC should delete this at arbaxis Ior

confidence.. + . _.‘.

" NRCResponse - SRS
* The Commission believes that ﬂxere

are two related issues presented {h the

‘above commierit. The Erst {s whether -

DOE can accept responsibility for epent’

“fue! if @ utility is insolvent or othetwise .

no longercapable of managingit A - *

related issue is, glven DOE's ~ . *
* - acceptance of responsibility for the - -
- spent fuel, where would DOE obtaln the *

* funds needed to pay the costs of this

- responsibility? The NRC continues to -

" believe that DOE would accept . "~
responsibﬂu‘y for spent fuel ) '
menagément in the event that e lwensee
{s tnable to exercise ftsown  © *

responsibility. Further, the NRG beheves

that DOE would have sufficient
resources io carry out any safety-related
measures.. '

" As Indicated In the dxscussion nnﬂer
lasue 21, because DOE {s not precluded
from acctigtmg responsibility for the -

" waste in those situations, default {s a.n

" issue of equity rather than public health ‘ :

. end safe

does not eheve that e licensee’s

. As such, the Commission, . -

. potential default has a direct beartngon ™

the Commission’s Waeste Canfidence %
. Nevertheless, I;»eﬁ.anse :he.w;x;c; of -
funds but not DOE's nltimate .- - - .-

responsibility is ambiguous, the NRC.. - -
. has decided $o change the references . .

- that CECo cites with the bracketed -

‘”.l

. If for any reason not now foreseen, this . '-’.;

spent fuel can no longer be managed by the |

earlier than currently planned, this quantity..-

Waste Fund Monies e ;.‘_5 of spent fue} is well within the capabllity of .

" Lommen?. - t'. Dog:g ’:nnage gongt; ﬁm&l&ebﬂ& hn :
- Commonwealth deson compan ,  ava techno! ced by the utility,
(CECo} refers to the NRC's statement - ﬂg;; difectly ﬂeglll‘!‘;nxb the Nuclear Waste' .

intended to provide participants inlhe .-
.- that the use of the NWF monies for thln

. repository licensing proceeding early -

- sccess to documents relevant to tbe e

.- To eliminate any confusionre ardmg

NRC‘:mpanslbl!iﬂe:iorﬁxeLBS.the mCobehevuthatjthnolﬂenr v ; e . Co:nmem

23

.7 - that DOE could accept responsibﬂity {or_ :

‘management of spent fuel untila -~ ..
repository is evailable in the event that
a licensee becomes insolvent prior to the -
time & geologic repository Is ready to -

.accept spent fuel. Funds from either the

Nuclear Waste Fund (NWF) or from the

- wtility ftself conld be used (54 FR 89787. '
-at 88786 and 85780). CECq comments

.purposé would involye the solvent -

utilities funding the storage of gpent. fuel
generated by the bankrupt liae‘:neea

insolvent, and responsibility for spent fuel
- nanagement were transferred to DOE earlier

than is currently planned. the Commission _7 .
ieve that DOE would ‘, P
Thave insufficient Nuclear Waste Fund. "=

. hasnoresson to

- gesources or.otherwise] be unable o nrry
‘out any safety-related gneasures NRC ...
. gonsiders pecessary. (p-259380,00L3) -m., ¢

lssueNa. Qcostslnmd&xeta
" Deldyed Acceplance ef Spen! Fuele at’
Bepwlway N /3 I -~ "..'

seelyt. ,'.r‘- -v‘qﬁp'tnip"t'-a

vkt RUEE w2

-v«"-

LI

“. . words to be deleted in the Final Waste: : . - ;
Confidence Decision-Review: ' : .. .. ;

r o e
it e -n-v-ﬁ'-. .

owners of these reactors, and DOE must .0 " -]
assume responsibility for its management .. 2

Evcnlfllicensednﬁmywmwbeemﬁe S

e
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Commonwealth Edison Company
{CECo) ubserved that additional costs
will be incurred by licensees as & result
of delayed acceptance of spent fuel at
the repository. CECo believes that
consideration should be given as to
whether these costs will be covered by
the Nuclear Waste Fund or whether the
costs will be incurred directly by the

. lizensee.

NRC Response

The Commission believes that thisis &
matter which will have to be resolved in
another forum in the context of the
contracts between DOE and the
utilities/owners of spent fuel. The
individusl contracts currently specify
tte dates by which DOE has agreed to
accept responsibility for the dispesal of
spent fuel. If DOE must delay its
acceptence of spent fuel, the
responsibility for the financial
cnnsequences of thet default would
bave to be determined at that time by
reference to and interpretation of the
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 Scfe Spent Fuel Storoge ot
Dresden 1

Comment
Coounonwealth Edison Company

. {CECo) comments that the discussion in
- the Proposed Decision Review of the -

sitle extended storage of spent fuel
rom Dresden 1 is not clear and should
be clarified. On the basis of essumptions
discussed in the Proposed Decision
Review, CECo concludes that three
difierent 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 & meximum
cate of 2008; 30 {eau after a full ¢0-year
license term yields & maximum date of
2029; and 30 years afier a full 40-year
license term plus a 30-year extension of
the operating hicense would yield e date
of 2059, -
NRC Resvonse : v
‘The NRC believes that CECo hus

* misinterpreted the discussion pertaining

1o the maximum term of onsite spent
fue! storaze in the Waste Confidence
Decision and the bases end assumptions

. underlying that discussion as they

in to the specific circumstances of
sden 1. The generic discussion of the
derivation of the maximum safe storage
term for the purposes of the Waste
Confidence Decision s contained in

" pp-39785-00 and przmm The

Commission concluded on & generic
baais that “spent fuel generaled in ooy

T e’

reactor can be stored salely and without
significant-environmental impacts in
reaclor facility storage pools or
independent spent fuel storage
installations located st-reactor or sway-
from-reactor sites for at least 30 years
be{ond the licensed life for operation
{which meay include the term of &
revised license) of thet reactor at its
spent fuel storage basin or e1 either
onsite or ofisite independent spent fuel
storage installations” {proposed 10 CFR
51.23(a) &t p. 30968 (Finding 4) (emphasis
edded)). The discussion and findings
were based on technical end
institutional considerations that, for the
sake of completeness, considered
situations like those et Dresden 1 that
dilfer from those with most reactors that
ere expected 1o 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.
2.3 The Commission's Third Finding

‘The Commission finds reasonable
assurance that high-level radiosctive waste
and spent fuel will be managed in & safe
manner until sufficient repository capacity is

evailable to assure the safe dispossal of all
bigh-level waste and spent fuel.

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

Comment . L

Commonweslth Edison Company
{CECo) comments that the NRC has
unnecessarily interjected itself into -
izsues involved in the contracte between
the DOE axnd licensees by NRC's
statement that it would have more
confidence if the DOE and licensees
could resclve eny uncertainties by
reaching en early and amiceble
resolution a3 to how and when the DOE
will accept responsibility for spent fuel.
CECo believes that the implication In
this statement Is that licensees should
emend their contracts with DOE to
sllow DOE additional time to perform :
under the contracts or that licensees
should refrain action against DOE
ff 1t defaults under the contracts. CECo
notes that NRC has stated that ita
confidence in safe storage is unaffected,
by potential contractual disputes -
between DOE end the spent fuel owners
(54 FR 89782), 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

‘The Commission did not intend the
fmplication that CECo perceives
segarding 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 sterage is unaffected
by any potential contractual dispute
between DOE and spent fuel generators .
end 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 & concern that the
waste management system operates
esmoothly and efficiently. The statement
did not imply any additional impact on
or repercussion the Waste
Confidence Decision upon the resolution
of future potential contract disputes
between DOE and contract holders.

The Commission believes that it hes
made its position clear that its
confidence is not diminished by any
potential contractual disputes between
DOE @nd spent fuel owners. However,
in order to avoid eny further .
misunderstanding in this regard, the
Commission has decided to delete the
following statements in its Proposed
Waste Confidence Decision Review
from jts Final Waste Conlfidence
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 end amicable
gesolution to the question of how end when
DOE will eccept responsibility for spent fael.
This would facilitate cooperative action to
provide for a smoothly operating system for
the ultimate disposition of spent fuel. (34 FR
29782) and v : -

I DOE and the utilities can emicably -
resolve their respective responsibilities for
spent fuel storage in the interest of efficient
and effective administration of the overall
waste management system. including the
Nuclear Waste Fund, NRC would gain added
confidence in the institutional arrangements
for spent fuel management. (54 FR 35707}

Issue No. 32: NRC Responsibility to
Identify Need for Utilities to Provide
Interim Storage ond to Notify Congress
of This Reguirement
Comment . -
Malachy Murphy (State of Nevada)

" comments that, in light of DOE's

Reassessment Report to Congress, the
NRC should explicitly state that utilitics
will need to have interim spent fuel
storage available well into the next’
cenmrﬁ. The commenter also states that
NRC should explicity request that
Congress take note of this requirement.
‘The commenter believes that such )
action would be in keeping with NRC's -
responsibilities to the publicand to
nuclear utilities. .

NRC Response
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The standard contracts between DOE
and generators of spent nuclear fuel or
persons holding title to spent fuel
currently provide that in return for
payment to the Nuclear Waste Fund,
DOE will dispose of high-level waste
end spent fuel beginning no later than
Junuary 31. 1898. The Commission
believes it would be inappropriate for
NRC to take eny position on the need
for generators and those holding title o
such material to provide interim storage
for it beyond 1998. This is & matier that
will have to be resolved between the
parties to the standard contracts. NRC,
in its original Waste Confidence
Decision and in the Proposed Wasle
Confidence Deaision Review, addressed
the issue of storage of spent fuel until &
repository becomes avauilable and has
eapressed its confidence that spent fuel
will be safely menaged until a
repository is available. Furthermore, in
itx origina] Waste Confidence
Proceeding. NRC amended its reactor
licensing rule, 10 CFR part 50 to require
each licensed reactor operator to
submit, no later than five years before
expiration of the opereting license, plans
for managing spent fuel at the reactor
site until the spent fuel is transferred to
DOE for disposal.

In the Nucicar Waste Policy Act
{NWPA), Congress placed primary
responsibility for interim storage of
spent fuel on the nuclear utilities unti
disposal becomes evailable. Section 132
of the NWPA requires that DOE, NRC,
and other svthorized Feders) officials
take such actions as they believe gre
necessary to encourage and expedite the
effective use of aveilable storage, and
necessary additional storage, at the site
of each civilian nuclear power reactor.

Sections 218{a) and 133 of the NWPA
also provide that NRC by rule establish
procedures for the licensing of ary
technology spproved by NRC for use at
the site of any civilian nuclear power
reactor. NRC may by rule epprove one
or more dry spent fuel storage
technologies for use st the sites of
civilian power reactors without, to the
maximum exlent practicable, the need
for additions] site-specific approvals.
Congress is eminertly aware of the
likely need for ef-reactor storage of -
spent fuel end has taken legislative
action with respect to this matter.
Therefore, the NRC believes it {5 not
necessary to inform Congress of this

need. However, the NRC will continue
to exercise its responsibility to assure
that spent fuel is managed safely until
repository is available and will notify
Congress of any actions it believes are
necessary to provide this assurance.

24 The Comission's Fourth Finding )

The Commission finds reascnable
assurance that, if pecessary. spent fuel
generated in any reactor can be stored safely
and without significant envirommenta! .
impacts for gt Jeast 80 years beyond the .

" licensed life for operation (which may inchude

the term of & revised or repewed license) of
that reactor at its spent fuel storage basin. or
at either onsite or offsite independent spent
fuel storage installations.

Issue No. 13: Consideration of the
Cumulative Impaocts on Waste
Manogement in the NRC's NEFA
Documentotion

Comment

DOE commented thet the cumulative
impacis on waste management of
potential reactor ogerating license
extensions should be considered in the
NRC's National Environmenta! 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 54 FR
89795 (third column). The greater
amount of spent fuel which must be
stored as a result of license renewa!
does not affect the Commission’s overall
finding of no significant environmental
fmpacts. -

Issue No. 14: Nee& for NRC to Facilitate
ISFS! License Extensions éo Reflect the
Commission's Revised Fourth Finding

Commen? <t

The Virginia Electric & Power
Company (VEPCo) states that the
current license on the Independent
Spent Fuel Storage Installation (ISFST)
for its Surry nuclear power plant expires
on July 31, 2006, VEPCo states that the
NRC should Initiate actions to facilitate
ISFS! licenxe 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 efther 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
eflective. Pursuant to § 7242, an ISFS]
licenseis issued for a period of 20 years
but mait:e renewed upon application
by the licensee. Part 72 in noc way :
precludes licensees from requesting *

sdditiona! extensions of license terms
for ISFSs. The licensee thus has the
option of requesting an ISFSI ticense
renewal to coinci%e writh whatever
operating term and post-operation spent
fuel storage period is in effect fora
particelar reactor. For example, 8 single
renewal could extend the Surry ISPS]
licerrse expiration date to the year 2028,
‘The NRC does not believe that further
revisions to § 7242 to facilitate these

‘license extensions are warranted at this

time.

Issue No. 15: Insufficient Assurance on
Duration of Safe Storage and Risk of
Fire ot ¢ Spent Fvel Fool -

Comment _

Public Citizen stated that there is not
adequate assurance that spent fuel will
be stored safely a! reactor sites forup to
30 years beyond the expiration of
reactor operating licenses. This is even
more the case if license extensions of up
to 80 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 well protected
from the environment {in many cases
they are cutside the reactor’s
containmen! structure) and have leaked
in the past. For example. in December .
g&:l:y! the Hatch nuclear pﬂwer p}ant in

. Georgia, 141.000 gallons o

radioactive water leaked out of the
plant’s fue! pool. More than 80,000
gallons of the water drained tntoa
swamp und from there into the
Altamsaha River near the plant.” Public

" Citizen added that *More recently, on

August 16, 1888, a seal on & fue! pool
pump failed at the Turkey Point nuclear
plant near Miami, FL, causing some
8,000 gallons of radicactive water to
leak into g nearby storm sewer. The
shoes and clothing of approximately 15
workers were contaminated.” -
Public Citizen also stated that the
danger posed by an accident in which
enough pool water escaped to uncover
the irradiated fue! assemblies would be
greater than the operational incidents
described above. According to the
commenter, i a leak or pump faflure
caused the water level in a spent fuel
pool to drop o a leve! which exposed
the fuel assemblies, the remaining water
might be insufficient to provide . |
adequate cooling. The pool water could
then beat to the bolling point, producing
steam and causing more weter to boil
away. The danger then is that heat could
continue to build up even furthér until
the éladding which encloses the
trradiated fue! pellets catches fire. The
commenter continued saying that the
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NRC itself, in the time since the original
Waste Confidence Decision, has studied
the issue of storage in reracked spent
fuel pools end concluded in e 1887
report that the consequence of sucha
cladding fire could be e “significant”
radiation release. The NRC report found:

(1) the natura) air flow permitied by
high-density storsge recks is so
restricted that potential for self-
sustaining cledding fire exists; end

{2) with kigh-density racks providing
“severely restricted gir flow" the
oxidation (burning) would be “very

" vigorous” and “failure of both the fuel

-rods end the fuel rod racks is expected.”

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

NRC Response

The Commission has eddressed the
safety of extended post-operational
spent fuel storage &t considerable length
in the discussion of its proposed revised
Fourth Finding.

rational cccurrences cited in

Public Citizen's comment have been
sddressed by the NRC stalf ot the plants
listed. The NRC has taken inspection

" and enforcement actions to reduce the

potential for such operational
occurrences in the future. We would like
1o note, however, thet the event at the
Hatch plant occurred in & transfer canal
between spent fuel pools during an
operation thst would not normally be
performed following expirstion of &
reactor operating license. Ir: the case of
the event at Turkey Point, the water that
flowed outside the building went back
into the intake of the plant cooli

canal. The canal is a large, closed loop
-onsite flow path. There was no radiation
release ofisite, and the safety
significance of the event appears to
Lave been very low.

Regarding the risk of fire at spent fuel
pools, the NRC staff has spent several
rem studying in detail catastrophic

oss of reactor spent fuel pool water -
possibly resulting in & fuel fire in a dry
pool. The 1687 report, “Severe Accidents
in Spent Fue! Pools in Support of
GCeneric Safety Issue 82" (NUREG/CR- °
€382}, referzed to in Public Citizen's
comment represents an early part of the
NRC's study. Its findings were based on
genersic data on seismic hazards and
response of spent fuel pools, which
resulted in calculated risk numbers with
wide ranges of uncertainty. (See p. xiii.)
Subsequent study of the consequences
ond 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
end Casgk Drop Analysis of the Spent

e

Fue! Pools et Two Representative
Nuclear Power Plants,” January 1989,
and NUREG-1353, “Regulstory Analysis
for the Resolution of Generic lssue 82,
>Beyond Design Basis Accidents in
Spent Fuel Pools'," April 1889. These
reports were cited in the Commission's
Proposed Waste Confidence Decision
Review (54 FR 89767-39797, &l p.39785,
September 28, 1989). Also issued in 1989,
as part of the NRC staiT's study, was
“Velue/Impact Analyses of Accident
Preventive and Mitigative Options for -
Spent Fuel Pools” (NUREG/CR-5281).

The analyses reported in these studies
indicate that the dominant accident
sequence which contributes torisk 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 sea) failures, inadvertent
drainage, loss of cooling or meke-up
waler, and structural failures due to
missiles, aircraft crashes end heavy load
drops) are et 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 faflures.

It should be noted that for a zircaloy
cladding fire in & spent fuel storage pool,
en earthquske or other event causing @
msjor loss of cooling water would have
fo occur within two years &fter

operation of a PWR or six months after -

operation of 8 BWR. (See NUREG-1353,
p. 4-11.) Thus, during the decades of

ost-operational storage, even & msjor
oas of cooling waler would not be
sufficient to cause a cladding fire.
During the time the pool would be most
vulnerable to & fire, the most-recently
discharged fuel assemblies would have
to be adjacent 1o other recently
discharged u&emli:tllies f{!orla é‘on: ‘i?l
propagate to the older fuel. sidering
tha! a third of the reactor core is
typically unloaded as spert fuel eazh
year, the probability of a fire involving
even the equivalent of a reactor core~a
small portion of a pool's capacity~is
quite remote.

1t should also be noted that even if the

timing of a spent fuel pool failure were
conducive to fire, & fire could occur only
with a relatively sudden and substantial
loss of coolant—-a loss great enough to
uncover all or most of the fuel, damaging
enough to admit enough air from outside
the pool to keep a large fire going, and
sudden enough to deny the operators
time to restore the pool to a safe
condition. Such a severe loas of cooling
water s likely to result only from an
earthquake well beyond the )
conservatively estimated earthquake for
which reactors are designed.- S
Earthquakes of tha! magnitude are
extremelyrare. -~ . .

The plant-gpecific studies following
the 1987 generic study found that,
beceuse, of the large salety margins
inherent in the design and construction
of their spent fuel pools, even the more
vilnerable older reaciors could safely
withstand earthquakes severa! times
more severe than their design basis
earthquake. Factoring in the annual
probability of such beyond-design-basis
earthquakes, the plant-specific and
generic followup studies calculated that
the average annual probability of a
msjor spent fuel pool fallure 8t &n
operating reactor was ten to thirty times
Jower than the average probabilities in

- the 1987 study. (See NUREG/CR-5176, p.

xiii, and NUREG-1353, pp. ES-2-3.) For
either BWR or PWR designs, this
probability was calculated at two
chances in & million per year of reactor
operation. (See NUREG-1353, pp. ES-3-
‘)

After evaluating several regulatory
options for reducing the risk of spent
fuel pool fires, the NRC regulatory
enalysis concluded that “|t]he risk{s]
due to beyond design basis accidents in
spent fuel pools, while not negligible,
are sufficiently low that the added costs
involved with further risk reductions are
not warranted.” (See NUREG-1353, pp. -
ES-6-8.) ‘

Issue No. 16: Need for NRC Requirement
for Dry Cask Storage Instead of Storoge
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, 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 fts Proposed Decision
Review that storage in a reactor’s “spent
fuel storage basin® is considered sale,
and (the commenter) apparently
disagrees with this conclusion.

NRC Response .

The record of operational experience
with reactor spent fuel storage pools, es
discussed in the Commission’s Proposed
Decision Review and in response to the
preceding comments, strongly supports

. the conclusfon that reactor spent fuel

poo! storage, which has continued for
decades, is safe. Accordingly, the NRC
has reached the conclusion that past
experience and available 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).
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Issve No. 17: tion fo Revise .

Proposed Fi Finding to Reflect

Reosonable Assurance That Spent Fuel

Can Be Safely Stored in Dry Cosks al

}!Z’mcmﬁtafarlbwweﬂw,
-~ .

Comment

Malachy Muarphy [Sta'te of Nevada) .

commented that NRC's Proposed

" Revised Fourth Finding did pot go far

enwghwithrespecﬂothedmbonuf -

- safe storage in dry storage casks. The

commenter suggested thatboththe - -
proposed finding and the Pro

emended to reflect reasonable
msmancelﬁaupentfue!canbeltwed
safely and without significant -
environmental risk in dry casks st - . -
reactor sites for up mcnehundned(mo}

years.

NRCResponse -

The Commission does not dispute & -
conclusion that dry spent fuel sto s -
safe and environmentally acceptable for
a period of 100 years. Evidence supports
safe storage for this period. A European
study published in 1988 states, "In
conclusion, present-day technology .

- allows wet or dry storage over very long

periods, and up to 100 years without
undue to workers and
population.” (See Fettel, W., Kaspar, G,

-lnd Gunther, H., “Long-Term Storage of

Spent Fuel from Light-Water Reactors”

(EUR 11866 EN), Executive Summary,
p-v,1888.)°

Although spent fuel can robab! be.
saf‘:m:ed t]vithout lflgn!g y as,
en ental impact for perio
the Commission dﬁs not ﬂ’“

rd

. necessary to make @ specifi

regarding dry cask storage in thh

proceeding. as suggested by the

Commmigsion's Broposea Fourts Finding
ssion’s ose

states that the period of safe storage b

. “at least™ 30 years efier expiration of a

reactor’s operating license. The
Commission supports timely disposal of
spent fuel and high-level wastein a
geologic repository, and by this Decision
does not intend to support storage of -

© ., spent fuel for an indefinitely long period.

Essve No. 18: Maintepance of . -
MwuamJConnva[arOneHmd'ed
Yeors . -
Commem - - - - -
Marvin Lewis eommenlcd&a!&e

- ‘Commission’s Proposed Revised -

DedsionandAmendmenuotoﬂ’R
part 51 both require that at-reactor - -
storage be aveilable ard safe foutlaut
100 years, which is an excessive amoun!

N .'of time to depend on tustitgtional . -

: nbxmdnnt examples of instutions In

that our Institations will sirvive in a
form which will that gafe onsite
on'ﬁh available for at Jeast 100 years
future lacks eany merit. The
commenter asked that the Commission
arrive &t the opposite conclusion,
namely that “Due lo the Department of
‘Energy’s lack of quality control of data
_'am'laumtl,;lni:i.t ity to qualify st
acceplable sites, eccusation agal ’
subcontractors when data contradicts -

éxceeding 100 years. The government of
the United States, which is relatively -
young, is over 200 years cld. The
governments of some European -
:;luntﬁea have been in existence for

e periods between 700 to 1000 years.
While invading armies and civil wars
have been disruptive, archival
fnformation of interest to the safety of
the population can be expected to

" preserved. In the United States today,

DOE’s fved assumptions, and
general adherence to the potitical

lo!uﬁon instead of :cie.nhﬁc veracity,
the NRC cannot find that temporary

. storage at reactors will ensure that -

geological storage for epent fuel will be

aveflable and safe when needed. )
NRC Response :

- The Commission bebevel there s an
adequate basis from the recordof -

* Federsa! regulations, historical o
expenence and current practice to

the Commission's finding -
regarding institutional controls over
-gpent fue] storage activities. )
“‘The Environmental Protection -~ -
Agency's standards for high-level waste
provide that “active

institotional controls over disposal sites
‘should be maintained for as longa
period of time as is practicable after -
disposal; however, perfformance -
assessments that assess isolation of the
wastes from the accessible environment
shall not consider any contributions
from active institutional controls for *
- more than 100 years afier disposal” (lo
CFR 101.14{s)). The finding that
repository licensing performance
assessments can take credit for active
institotional controls for 100 years is not
: one of the fssues involved in the judicial

" action which vacaled the EPA standard, -

and it Is not expected that this section
will be disturbed when the standard 1s
reissued. It should alsc be noted that
this language does not that -
? p:;i.;id than e lne!’
ora greater 100 years.
the of the Final Rule (SOFR
, 38068; Beptember 18, 1985), EPA noted
that many commenters on the Pmpoud
Rule felt mﬂ:‘ few bngdred years”
which was the proposed perio
-peliance on active institutional eontmh
« was oo Jong. EPA to Limit the
period to 100 years, noting that “fhis
was the time period {EPA) considered !n

-- criteria for radioactive waste disposal

". that were proposed for pul blic comment
lnma(ﬂm&zez}.apeﬁadtha!m %
. - generally suppo; the commenters’
mlhatpropcu!'(sommup. -

N‘kauldnddﬂntmmm

‘The commmteutafuthath -~ -human soclety which have malnuinda

]

real estate contracts are commonly -

executed to cover a period of 100 years,
-or & significant fraction thereof. One

hundred-year land-lease sgreements are
common. Major civil construction -
projects such as harbors, bridges, flood
control systems, and dams are ofien

planned end executed—-and inves!menﬁ §

made in them-with the view of
recovering the benefits over a period of
100 years or more.

- asﬂe(bmmlnim'beFm

The Commission finds reasonable )
assurance that safe independent onsite o -

" offsite spent fuel storage will be made s

‘ waste may be

available if such storage capacity is peeded.
Zssue No. 18: Impact of Extension of

Time for Rapository Availobility onthe . s

Increased Generation of Lor-Leval
Radioactive Woste

wa_zent , ’
Commonweaslth Edisan (CECo)

- ’

commented that the Proposed Waste - .

Confidence Review does pot address - . .
_ low-level waste concerns res

from

delayed acceptance of spent fuel by the
y extended .

mory under DOE's
e for repository evailability.

CECo commented that if they store

spent fuel in pools end implementrod
consolidation to conserve space during
the extension, additional low-level

* that NRC should determine if this

- additional low-leve] waste shoold go to

a Federal Repository orto s lixad

D

]

nerated. CECo believes - - -

eompantiorduposal. (

NRC Respons
The dzsposition of high-level and low-

- Jeved radioactive wastes has nlready R

been determined by Congressinthe .
Nuclear Waste Policy Actof1082 - -

' (NWPA) end in the Low-Level

Radioactive Waste Policy Act (‘LLWPA)
gxional designation of the method
ofduposa!o!’eachvpeofwutewu

not dependent on the DOE's scheduls -

. for development of the repository; = - <
gﬂ:er , Congress designated the memod

according to characteristics -

" strength, redioactive species .
emanating radistion, and ha}f-hbz. !th

. memory.
: hook fato the futore udbamwzﬁdm unﬁnu!tytninshtuﬂona!eoatmkfn =+ pot withia the NRC's regulatory

e ofthewutewh!cbmanoda!edvmh
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jurisdiction to change the directives
provided by Congress in the NWPA and
the LLWPA.

3.0 Consideration of Other Events
Relevant to the Commission's Decision

Issue No. 20: Pelition By the State of
Vermont to Intervene in the
Censideration of the Extension of the
Ogerating License for Vermorit Yankee

In the Commission’s Proposed Waste
Confidence Decision Review, it was
stated that the basis for the 2007-2005
timeframe in the Court remand leading
1o the Waste Confidence Proceeding had
changed since the original Decision.
This discussion was based on the fact
that it eppeared likely that these dates
no Jonger represented the expected
expiration dales for the operating
licenses of the Vermont Yankee and
Prairie Island nuclear plants. The NRC
stalf has been granting extensions of the
dates of expiration cf nuclear plant
operating licenses to reflect a 40-year
period from the date of issuance of the
operating license rather than from the
date of the construction permit. The
dates of expiration of the Prairie Island’
Units 1 and 2 bad already been
extended from the year 2006 to the years
2013 and 2014. The NRC stafl
anticipated the! on the basis of the date
of issuance of its opersting license,
Vermont Yankee would be eligible for
an extension of its operating hicense to
March 2012,

In the time since the drafting of the
Proposed Decision Review, several
pertinent events have occurred. NRC
published a notice of consideration of
emendment to the Vermont Yankee
Operating License, & proposed “no
significant hazards” consideration
determination, and epportunity for e
hearing (54 FR 31120; July 26, 1689). On
August 22, 1889, the State of Vermont
filed a petition for leave 10 intervene. On
October 30, 1929, Vermont filed a
supplement o its petition to intervene
proposing nine contentions for litigation
orn Vermont Yankee Nuclear Power
Corporstion's application to extend its
operating license. On November 18,
1989, the NRC's Atomic Bafety and
Licensing Board (ASLB) heard ora)
argument by counsel for the licensee,
the NRC stafl, and the State of Vermont
concerning the State’s petition for leave

to intervene end supplementa! petition

for leave to intervene. The ASLB
ted the State of Vermont's petition
or leave to intervene, admitied one
conlention (which did not concern waste
stposa!) a3 an fssue in controversy for -
tigation, and granted the request for
kearing. The ASLE's ruling was issued
in & Prebraring Conference

Memorandum and Order dated January
25, 1990 (Docket No.50-271-OLA ).

It is-now apparent that the extension
of Vermont Yankee's operating license
expiration date will be dependent on the
oulcome of this contested hearing. There
is the possibility that a shorter extensicn
or that no extension will be granted. In
view of the uncertein outcome, the
Commission will delete &l! discussion of
8 possible revised date for the Vermont
Yankee openﬁn? 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 & lesser extension is
granted and Vermont Yenkee's
operuling license expires in 2007, the
basis for the Commission’s finding that a
repository will be available witkin the
first quarier of the twenty-first century
and that sufficient repository capacity
wil! be available within 30 years beyond
the licensed life for operation of any
reactor, would be unaffected.

Issue No. 21: Potenticl Need for
Additionol Finoncial Security for the
Nuclear Waste Fund

The NRC s12fl has been informed by
DOE's Ofiice of Civilian Radioactive
Wasie Management that a pending final
repori from DOE's Inspector General
has indicsted & potentia! problem for
ceriain nuclear utility licensees to pay
the one-time fee into the Nuclear Waste
Fund (NWF) for spent fue! generated
gﬁor to Apri! 1983. This issue arises

ecause several utilities elected to defer
payment into the fund and, instead,
themselves hold the money that was
collecied from ratepayers for the one-
time fee. DOE's Inspector Genersl
believes thst 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 heslth and safety. In addition,
NRC discussed ot that meeting and in
follow-up telephone conversations
potential actions that DOE might take.
These actions could include modifying
DOE's spent fuel contracts with electric
utjlities, seeking legislative
emendments, and working with the
National Associetion of Regulatory
Utility Commissioners to increase
:heumce of one-time contributions into

N
The NRC undersiends from OCRWM

etafl that, if @ nuclear utility licensee
werte (o default on its one-lime
contribution to the NWF, DOE is not
precluded from sccepting for disposal
all spent fuel from thet vtility. Thus, the
NRC does not view this jssue as
affecting its confidence that the spent
fuel will be disposed of. Rather, the
issue is one of equity—-that is. will a
utility end its customers end investors
or U.S. taxpayers end/or other utilities

" uitimately pay for disposal of spent fuel

generaled prior to April 3963.
Background

In November 1976, the Natura)
Resources Defense Council (NRDC)
petitioned NRC for e rulemeking to
determine whether radioactive wastes

energted in nuclear power reaclors can

¢ subsequentily disposed of without
undue risk to the public health end
safety. The NRDC also requested that
NRC not gran! pending or future
reqaests for operaling licenses until the

petitioned finding of safety was made. -

On June 27, 1877, NRC denied the
NRDC petition. The Commission said
that in issuing operating licenses, NRC
must have assurence that wastes can be
sefely handied and stored as they are
generated. It also said that it is not
necessary for permznent disposal to be
evailable if NRC could be confident thet
permanent disposal could be -
sccomplished when necessary. NRC
added that Congress was aware of the
relationship between nuclear reactor
operations and the radioactive waste
disposal problem, and that NRC would
not refrain from issuing reactor
opersting licenses until the disposal
problem was resolved. The Commission
also stated that it “...would not continue
to license reactors if it did not have
reasonsble confidence that the wastes
can and will in due course be disposed
of safely”

Also in November 19786, two utility
companies requested amendments to
their operating licenses to permit
expansion in the capacity of their spent
nuclear fuel storage pools: Vermont
Yankee Nuclear Power Corporation for
the Vermont Yankee plant; and
Northern States Power Company for its
Prairie Island facility. In both cases, the
utilities planned to increase storage
capacity through closer spacing of spent
fue! essemblies in existing spent fue
&ool:. The New England Coelition on

uclear Power and the Minnesota
Pollution Control Agency intervened.
The NRC otaf{ evaluated the requests
and found that the modifications would
not endalmer public healih and safety.
The stafl did not consider any potentis!
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environmental effects of storage of spent
fuel at the reactors beyond the dates of
expiration of their operating licenses.
NRC's Atomic Safety and Licensing
Board Panel (ASLBP) adopted the stafl's
salety and environmental findings and
approved the license amendments for
the two plants. It too did not consider
the efiects of at-reactor storage beyond
the expiration of the facility operating
license.

The Board's decision was eppealed to
the Atomic Safety and Licensing Appeal
Board (ASLAB). The ASLAB affirmed
the Licensing Board's decision, citing the
Commission's "...reasonable confidence
that wastes can and will in due course
be disposed of safely...” in the
Commission’s denial of the NRDC
petition. The decision of the ASLAB was
appesaled to the U.S. Circuit Court of
Appeals. On May 23, 1879 the Court
declined to stay or vacate the license
emendments, but remanded to NRC the
question of “..whether there is
reasonable essurance that an offsite
storage solution will be evailable by the
years 2007-2009, the expiration of the
plants’ cperating licenses, and if not,
whether there is reasonable sssurance
that the fuel can be safely stored at the
reactor sites beyond those dates.” In its
decision to remand to NRC, for
consideration in either a generic
rulemsking or en adjudicatory
proceeding, the Court observed that the
fssues of storage &nd disposal of nuclear
waste were being considered by the
Commission in an ongoing genesic
proceeding known as the “§-3
Proceeding” on the environmental
fmpacts of uranium fuel cycle activities
to support the operation of & light water
seactor, and that it was appropriate to
semand in light of a pending decision on
that proceeding and analysis.

On October 18, 1978, NRC ennounced
that it was initiating & rulemaking
proceeding in response to the Appeals
Court remand and a3 s continuation of
the NRDC proceeding. Epecificslly, the
purpose of the proceeding was for the
Commission “...to reassess its degree of
confidence that radicactive wastes
produced by nuclear facilities will be
safely disposed of, to determine when
any such disposal will be available, and
whether such wastes can be safely
stored until they ere disposed of.”

The Commission recognized that the
scope of this proceeding would be
broader than the Court's instruction,
which required the Commission to
eddress only storage-related questions.
‘The Commisaion believed, however, that
the primary public concern was the
safety of waste disposal rather than the
availability of en off-site solution to the

Nl

storage problem. The Commission also
committed itself to reassess its basis for

- confidence that methods of safe .

-

permanent disposa! for high-leve.

would be available when needed. ",
the Commission chose as a matter o,
policy not to confine itsell exclusively .
the narrower issues in the court remand.

In the Notice of Proposed Rulemaking,
the Commission also stated thaet if the
proceeding led to a finding that safe off-
site storage or disposal would be .
avallable before expiration of facility
operating licenses, NRC would
promulgate a rule providing that the
impact of onsite etorage of spent fuel
after expiration of facility operating
licenses need not be considered in
individual licensing proceedings.

The Waste Confidence Decision was
fssued on Augus! 31, 1884 (43 FR 34658).
In the Decision, the Commission made
five findings. It found reasonable
assurance that:

{1) Safe disposa! of high-level
radioactive waste and spent fuelin a
mined geologic repository is technically
feasible. :

{2} One or more mined geologic
repositories for commercial high-level
radioactive waste and spent fuel will be
available by the years 2007-2009, and
sufficient repository capacity will be
available within 80 years beyond
expiration of any reactor operating
license to dispose of existing
commercial high-level radioactive waste
and spent fuel originating in such
reactor and generated up to that time.

(3) High-leve!l radioactive waste and
epent Tuel will be managed in a safe
manner until sufficient repository
capacity is available to assure the safe
disposal of ell high-level radioactive
waste and spent fuel.

{4) i necessary, spent fuel generated
fn eny reactor can be stored safely and
without significant environmental
fmpacts for a1 least 30 years beyond the
expiration of that reactor’s operating
license at that reactor's spent fuel
storage basin, or at either onsite or
offsite independent spent fuel storage
installations.

(5) Safe independent onsite or offsite
spent fuel storage will be made
available if such storage capacity is
needed.

On the day the Decision was fssued,
the Commission elso promulgated two
rulemaking amendments: (1) an
amendment to 10 CFR ‘Eart 50, which
required that no later than five years
before expiration of reactor operating
licenses, the licensee must provide NRC
with a written plan for management of
spent fuel onsite, until title for the spent

\

amendment to 10 CFR part 51 which
psovided that environmental
consequences of spent fuel storage after
expiration of facility licenses need not
be addressed in connection with

suance of or amendment to a reactor
\yperating license. .

'\In fssuing the part §1 emendment, the
commission stated that although it had
reasonable assurance that one or more
repositories would be available by 2007-
2009, it was possible that some spent
fuel would have to be stored beyond
those dates. The part 51 amendment
was based on the Commission's finding
in the Waste Confidence Proceeding
that it had reasonable assurance that ro
significant environmental impacts will
result from storege of spent fuel for at
least 30 years beyond expiration of
reactor operating licenses.

Enactment of the NWPA contributed
significantly to the basis for the
Commission's 1884 Decision end
companion rulemakings. The Act
established a funding source and
frooeu with milestones and schedules

or, among other things, the development
of & monitored retrievable storege
(MRS) facility and two repositories, on
by early 1998 and a second, if . -
authorized by Congress, e! & later date,
initially planned by DOE for 2006. For
each repository, the Act required DOE
to conduct /n-situ investigations of three
sites and recommend one from among
them to the President and Congress for
repository development. The NWPA
also required DOE to recommend, from

. among alternative sites and designs. &

site and design for an MRS for spent fuel
and high-level waste management
before disposal. The Commission’s
licensing and regulatory authority over
both storage and disposal facilities was
preserved by the Act.

In the four years after enactment of
the NWPA, DOE met & number of the
Act's early program requirements, but
also encountered significant difficulties.
It published & final Mission Plan for the
overall NWPA program, and followed
with a Project Decision Schedule for
DOE and other Federal agency actions.
It promulgated, with Commission
concurrence, & set of guidelines for
repository siting and development. It
published dralt and final environmental
assessments for nine candidate
repository sites, and recommended three
for characterization. It completed and
submitted to Congress an environmental
assessment, & program glan. ande

posal with a site and design for an
Al these ections followed

extensive interactions with interested

Federal agencies, State, Indian tribal,

fue) is transferred to the DOE; and {2) an  end Jocal governments, and other
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' ugubabons.!n&eeoune of these -
- . activities, bowever, DOE also dippedh
Feposiory by Eve yosrs isiehmiely
- repository ve years,’
postponed ¢¥Inm toward a second -
repository, and bad to halt furiber MRS
siti development activities
Congressional authorization.
In Decembe.r. 1887, Congress enacted
the Nuclear Waste Policy Amendments
Act [NWPAA). The NWPAA redirected
the high-level waste program by ,
site characterization
activities for the first repository at sites
other than the Yucca Mountain site, and
by suspending gll site-specific activities
with respzact to a second reparitory. The
Amendments Act slso autborized and
set schedule and capacity limits on the
MRS. The purpose of dx?‘;e hfgt;]ﬂom.
according to sponsars o ation,
was to assure that e MRS wonld not
_become a substitute for a gealogic -

gepository. .
: Coni?gent with fts commitmentto -

revisit its Waste Confidence conclusions
alleast every five years, the
Commission has undertaken the current
review to assess the effect of these and
other deve! ents since 1984 an the
basis for each of its five findings. The
Commission issued its proposed Waste
Confidence Decision Review and
proposed revised £ndings for public
comment on Se. ogtember 28, 1689, The
comment period expired December 27,
1089. A total of eleven comments were -
received.

In this document, the Commission
supplements the basis for its earlier

- findings and the environmental

enalysis

 of the 1984 Decisian. The ‘Commission {s
amending its second
the timing of initial avanabﬁxt) end
-gufficient cepacity of a repository end
f1s fourth finding, concerning the
durstion of ufe spent fuel storage.
These revisions are based on the
 {ollowing considerations:

{1) the Eve-year slippage, from 1998 to
2003, in the DOE schedule for reposiiory
availzbility prior to issvance of s

November 1839 “Report to Gongreuon

~  Reazsessment of the Civilian

Radioactive Waste Management -
Program™ and its new target date of 2010
) Iflo;ra repository naj!abihlyannounced n
¢ report;

In!lf ﬁxenddmunalthpcl’lanrmdone-
: years since the janzary 1087 Draht
Mission Plan ment in the DQE
schedule for the excavation of &a o

2tory shaft;
; SJmemedwwnhnnemungtc
: theponibihty that the Yucca Mountain
- site might be found unsuitable and thet -
DOE would have to fnitiate efforts to -
ldenhfymdcbmchﬁnmthanitz
* for the firstrepository; . - . r.

ﬂ)thnmntxrymspmdmdﬂh-
spa:iﬁc sctivities for the second :

fou:emdreposfboq should start

: aboutﬁyeanbdweﬂ:emdwute _

acczytanee:
{6) increased eon.ﬁdence in the ufetv

:of extended spent fuel storage, either 6t

the reactor or st independent spent fuel

‘storage installations.

ﬂeCnmnzhdmhdsobmingm
amendment to 10 CFR 51.23{a) to
conform with the revisions to Findings 2
and(elsewberelnthhmeofﬂ:e

Federal Register.

. Oxgan!uhnnnd'l'nbhofm

‘1o eonducting this review, the

Commission has addressed, for each of

fts 1584 Findings, two categoriesof
issues, The first category consists of the

- issues the Commission considered in

making each Finding at the time of the
initia} Waste Confidence Decision. For
these issues, the Commission is
interested in whether its conclusions, or
the Finding these conclusions support, .

should be changed 10 address newor . .-

foreseeable de ts that have

arisen since the first Waste Confidence
Decision. The second category of issues
consists of those the Commissian =~ -

- believes should be added to the 1988

issues tn light of subsequent -
developments. {To enable the reaéa !o

« follow more esslly, the

lengthy -
discussions of Findings 1 nndzhm
been organdzed to address each original

and new fgsue under lubheadmgs.) -
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;
B. Relevant Issues That Have Arisen
since the Commission’s Original
Decision on Finding 3

Responsibility for spent fuel storage
beyond 19898; Delay in second
repository: Potential for license
renewals

IV. Fourth Commission Finding

A. Issues Considered in Commission’s
198¢ Decision on Finding ¢:

Long-term integrity of spent fuel under
water pool storage conditions; Structure
and component safety for extended
facility operation for storage; Safety of
dry storage of spent fuel; Potentiel risks
of accidents and acts of sabotage of
spent fuel storage facilities

B. Relevent Issues That Have Arisen
since the Commission’s Original
Decision on Finding ¢:

Rediologica! end non-radiological
consequences of extended spent fuel
storage; Potential delay in first
repository, license renewals, delay in
second repository; Environmental
assessment and finding of no significant
impact of at-reactor storage beyond 30
years after reactor’s licensed life for
operation

V. Fifth Commission Finding

A. Issues Considered in Commission’s
285¢ Decision on Finding §:

Adequacy of NWPA for determining
responsibility for timely spent fuel
storage; Spent fuel discharge
projections; Industry commitment to
implement eway-from-reactor storage

B, Relevant Issues That Have Arisen
since the Commission’s Original
Decision on Finding §:

- Responsibility for spent fuel storage
beyond 1898: Advances in technology
for dry storage; Benefits of monitored
retrievable storage facility under
NWPAA:; License renewals; Options for
cffsite gtorage under NWPAA

Reaffirmed Finding 1: The
Commission finds reasonable sssurance
that safe disposal of high-level
radioactive waste and spent fuelina
ileﬂniglgeologic repository is technically

asible.

LA Issues Considered in Commission's
2084 Decision on Finding 1

LA.1-The identification of ecceptable
&ftes :

Under the Nuclear Weste Policy Act
of 1932 (NWPA), the Department of .
Energy (DOE) had responsibility for .
identifying candidate sites for & geologic
repository and for repository .
development. The first requirement
leading to recommendation of candidate

N’
sites was formal notification of States
with one or more potentially acceptable

. sites for & repository within 80 days of

enactment of the NWPA. In February
1883, the DOE identified nine potentially.
acceptable sites for the first repository.
Four of the sites were in bedded-salt
formations, three were in salt domes,
one in volcanic tuff, and one in basalt.

The NWPA required that each site .
nomination be accompanied by an
environmental assessment (EA). In
December 1884, DOE published Draft
EAs (DEAs) for each of the nine sites
identified as potentially acceptable and
proposed the following sites for
pomination: the reference repository
Jocation at Hanford, WA; Yucca
Mountain, NV; Deaf Smith County, TX;
Davis Canyon, UT; and Richton Dome,
MS. In May 1988, DOE released Final
EAs (FEAs) for the five sites nominated.
At that time, DOE recommended that
the Yucce Mountain, Hanford, and Deaf
Smith County sites undergo site
characterization. The President
spproved the recommendation.

The NRC staff provided extensive
comments on both the DEAs and the
FEAs. NRC concerns on the FEAs
related primarily to DOE's failure to
recognize uncertainty inherent in the
existing limited data bases for the
recommehded #ites, and the tendency of
DOE to present overly favorable or
optimistic conclusions. The primary
gggt‘:f the commhe!;!l,s wa;i to gisslst

preparing -quality Site
Characterization Plans (SCPs) for each
site, as required under the NWPA,
before excavation of exploratory shafts.
NRC concerns can only be addressed

.adequately through the site

characterization process, because one of
the purposes of this process is to
develop the data to evaluate the
significance of concerns relative to site
suitsbility, ,

NRC did not identify any fundamental
technical flaw or disqua factor .
which ft believed would render any of
the sites unsuitable for characterization.
Further, NRC did not take a position on
the ranking of the sites in order of
preference, because this could be .
viewed &s & prejudgment of licensing
issues. NRC was not aware of any
reason that would indicate that any of
the candidate sites was unlicenseable.
Nor has NRC made any such finding to
date with respect to any site identified
a&s polentially acceptable.

In March 1687, Congress be&aen
drafting legislation to amend the °
repository program. NRCrw?id.ed, “-
comménts on & number of these draft
emendments. In December 1987, the -
NWPAA was enacted. In a major .
departure from the initia! intent of the

NWPA, the new law required that DOE
suspend gite characterization activities
&t gites other than the Yucce Mountain

-gite. This decision was not basedon a

technical evalustion of the three
recommended sites or a conclusion that
the Hanford and Deaf Smith sites were
not technically acceptable. According to
sponsors of the legislation, the principal
purpose of the requirement to suspend
characterization et these sites was to
reduce costs. In. effect, the NWPAA
directed DOE to characterize candidate
sites sequentially, If necessary, rather
than simultaneously. f DOE determines
at any time that-the Yucca Mountain site
is unsuitable, DOE is to terminate all
site characterization sctivities and
teport to Congress its recommendations
for further actions. '

The NRC staff has identified

- pumerous issues regarding the Yucce

Mountain site that may have a bearing
on the licenseability of that site. These
fssues will have to be resolved during
site characterization. An example of &
site issue that may bear on the question
of suitability is tectonic activity, the
folding or faulting of the earth's crust. In
the 1884 Waste Confidence Decision,
NRC noted that “..the potential sites
being investigated by DOE are in
regions of relative tectonic stability.”
The authority for this statement came
from the Position Statement of the US
Geological Survey (USGS). NRC bas
Jaised concerns regarding tectonic
activity st the Yucca Mountain site in
the comments on the draft and final
EAs, in the draft and final Point Papers
on the Consultation Draft Site
Characterization Plan, and in the Site
Characterization Analysis for the Yucca
Mountain site. If it eppears during site
characterization that the Yucca
Mountain site will be unable to meet
NRC requirements regarding isolation of
waste, DOE will have to suspend
characterization et that sfte and repo

to Congress. of :
DOE's pro site screening in
different geogogic media was consistent
with section 312(e) of the NWFPA, which
required that DOE recommend sites in

* different feologic media to the extent

practicable. This strategy was to ensure
that if any one site were found
‘unsuitable for reasons that would render
other sites in the same geologic medium
unacceptable, allernate sites in different
host rock types would be available.
NRC referred to this policy in its 1984
Waste Confidence Decision, when it

. said, tn support of its argument’

on -
technical teastbility, thet “..DOE's
program Is providing information on site
characteristics at a sufficiently large
number end variety of sites and geolafic
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media to support the expectetion that
one or more technically acceptable sites
will be identified.”

NRC recognizes that simultaneous site
characterization is not necessary to
jdentify e repository site that would
meet NRC's technical criteria for
isolating wastes. Sequentisl site
characterization does not necessarily
preclude or hinder identificetion of &n
acceptable site for & repository. NRC did
express concern 1o Congress, on several
occasions during deliberations over the
proposed legislation, that scquential site
characterization could delay
considerably the schedule for opening a
repository if the site undergoing
characterization were found 1o be
unlicensesble. NRC also indicated that
this potentis! for delay would have to be
considered by NRC in reevaluating the
findings in its Waste Confidence
Decision. The impact of this redirection
of the high-level waste progrem on the
Commission's Waste Confidence
findings is not on the ability to identify
technically acceptable sites, but on the
timing of evailability of technically
ecceptable sites. Because
characterization of multiple sites
appears 1o be more directly related to
the timing of repository availebility than
to the feasibility of geologic disposal,
consideration ef the above statement in
light of the NWPAA program redirection
wll be discussed under Finding 2.

Another question bearing on whether
technically accepteble aites can be
found is whether compliance with
Environmental Protection Agency {(EPA)

" environmentel standards for disposal of

- spent fuel end high-level waste can be

demonstrated. These standards,
originally promulgated in finsl form in
September 1985, were vacated in July,
1987, by the U.S. Court of Appeals, and
remanded to EPA for further
consideration (see NRDC v. EPA, 824 F.
2d 1258). As originally promulgated. the

tandards set limits on releases of
radioactive materials from the site into
the accessibie environment over a

.30,000-year period following disposal.

They als2 required that there be less
than one chance in ten that the release
limits will be exceeded in 10,000 years,
and less than one chance in 1,000 that .

" releases will exceed ten times the limits

over 10,000 years. .
In past comments on draft and .

" proposed EPA standards, end in related

NRC rulemaking efforts, NRC has
expressed concern that probabilistic
analyses should not be exclusively
selied on to demonstrate compliance
with EPA release limits. NRC's . -
comments safd in part that “..[tjhe
namerical probabilities in {the

standards] would require a degree of
precision which is unlikely tobe
achievable in evaluating e real waste
disposal system.” The commentis went
on to explain that “..identification of the
relevant rrocesses snd events affecting
u particular site will require :
considerable judgment and will not be
smenable to accurate quantification, by
statistice! analysis. of their probability
of occurrence.” NRC believed then, and
continues to believe, tha! it must meke
qualitative judgments about the data
and methodologies on which the
nurnerical probabilities were based.

In response to NRC concerns, EPA
incorporeted langusge into its 1985
standards that appeared t0 allow
fiexibility to combine qualitative
judgmenis with numerical probebility
estimates in & way that might have
made implementation of the EPA
standards practicable. The text of those
standards pecognized thut “proof of the
future performance of e disposal system
is not to be had in the ordinary sense of
the word” with the substantia
uncerteinties and very long performance
period involved. The 1985 standards
emphasized that & “reasonable
expectation”-rather than absolute
proof-is to be the test of compliance.
*What is required,” the text of the
standards said, *is & reasonable
expeclation, on the Lasis of the record...,
that compliance...will be echieved.” In
en edditiona! ettempt to provide
flexiblility for implementation of the
standards, EPA also provided that .
numerical enalyses of releases from e
repository were to be incorporated into
an overall probability distribution only
“to the extent practicable.” This phrase
eppeared to sllow some discretion for
NRC to incorporate qualitative
considerations into its license decision-
making, rather than having to rely solely
cn numerical projections of repository
performance. On the strength of these
end other EPA assurances, the
Commiscion did not object when the -
final standards were published in 1885,

- The Commission also notes that the
EPA standards, es promulguted in 1985,
contained a provision for development .
of elternative standards by EPA. The
Federal Register text (S0 FR 38074, -
September 19, 1685) describing this
slternative standards provision stated:

There are severa! areas of uncertainty the

Agency [EPA] is aware of that might cause .

sugnested modifications of the standards in
the future. One of these concerns fs°
implementation of the containment
requirements for mined geologic repositories.
This will require collection of & great deal of

deta during site characterization, resclution -

of the fnevitable uncertainties in such
information, and adaptation of this
information into probabilistic risk

assessments. Although the Agency is
currently confident that this will be
successfully accomplished. such projections
over thoussnds of years to determine
compliance with an environmental regulation
are unprecedented. lf-after substantial
experience with these analyses is acquired--
disposal systems that clesrly provide good
fsolation cannot reasonably be shown to
comply with the containment requirements,
the Agency would consider whether
modifications to {the standards) were
appropriate.

This statement suggests to the
Commission that EPA would be willing
to consider modificetions to the
standard’s containment requirements in
the event that their probabilistic
formulation is found to hamper or

" preclude an adequate evaluation of @

proposed repository’s capability to
isolate radioactive wesie. ,

Pursuant to the remand by the Federal
court in 1887, EPA is currently revisi
its standards for disposal of spent fue
and high-level waste. The court's
decision directed that the remand focus
on the ground water and individual
protection requirements of the
standards. Although the EPA standards
ere siill undergoing development et this
time, the Commission does not currently
see a sufficient basis t3 withdraw its
confidence in the feasibility of
evalusting compliance with such
standards. NRC staff will closely
monitor the development of the
repromulgated standards.

In sum, considering both past and
current programs for characterizing
sites. the Commission concludes that
technically acceptable sites for a
repository can be found. The
Commission is confident that, given
sdequate time and resources, such sites
can be identified, evaluated, end
accepled or rejected on their merits,
even if no mare than one site is
undergoing site characterization. This
fudgment does not reston the .
acceptability of the Yucce Mountain site
or any one future candidate site.

LA.2. The development of effective
waste packages. .

LA.2.a. Considerations in developing

waste packages., .
The NWPA required NRC to

. promulgate technical requirements end

critetia 10 be applied in licensinga .

- repository for high-level radioactive

waste. Under Section 121 of the Act,
these technical criteria must provide for
use of a system of multiple barriers in
the design of the repository and such
restrictions on the retrievability of

"waste as NRC deems appropriate. The

system of multiple barriers includes ..
both engineered and natural barriers.
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The waste package is uu}rs/t
engineered barrier in the system of
multiple barriers to radionuclide escape.
The waste package is defined as the

. “weste furm and any containers,
shieiding. packing and other sbsorbent
materials immediately surrounding an
individual waste conlainer.” Before
sinking an exploratory shaft for site
characterization, DOE is required to
prepare an SCP including a description
of the waste form or packaging proposed
for usc at the repository. end an
explanation of the relationship between
such waste form or packaging and the
geologic medium of the site.

The multiple barrier epproach to
radioactive waste isolstion in & geologic
repository is implemented in NRC
requiremnents by & aumbher of
performance objectives and by drtailed
siting end design criteriz. The NRC
performance objective for the waste
package requires substentially complete
containment for 8 period of not less then
300 years nor more then 1000 years after
permanent closure of the repository. The
technical design crileria for the wasie
package require that interaction of the
waste package with the environment not
compromisee performance of the
packege. the underground facility. or the
geologic setting. Therefore, the waste
packuge design must teke into sccount
the complex site-specific interactions
between host rock. waste package. and
ground water that will affect waste
packege and overall repositury
performance.

Under the NWPAA, DOE was
required 10 suspend site
characterization activities 81 sites other
than the Yucca Mountain, NV site.
Consequertlly, DOE hes narrowed the

- range of waste package designs to &
design tailored for unsaturated tuff at
the Yucca Mountain site. This aspect of
the high-level waste program redirection
may facilitute and expedite the waste
package design process insofar as it
enebles DOE 10 concentrate its efiorts .
on developing & single design for a
single site instead of three designs for
sites in bedded salt, basalt, and
unsaturated tuff.

Currently. DOE is evaluating
uncertainties in waste package design
related to waste form, container type.
and environment. The current
conceptual design for the waste package
is based on several assumptions. The
waste form Is presumed to be ten-year-
old spent fuel or high-level waste in the
form of borosilicate gluss in stainless-
stee] canisters. (In addition to spent fuel
and high-leve! waste, the waste form
may Include greater-than-Class C .
(GTCC) low-level waste. This waste is

j —y
not routinely ecceptable Jor near-suriace
disposal under NRC regulations for

. disposal of Jowdevel wastes, but is

acoeptable for disposal in & repository
ticensed for disposa) of spent fuel and
high-level wastes. This waste might
include such materials as sealed sources
and activated metals from the
decommissioning of reactors and
production fecilities.) .

Six materials are being considered for
fabrication of containers. including
sustenitic sieel (316L). nickel-based
alloys {Alloy 825), pure copper (CDA
102). copper-based alloys (aluminum-
bronze, CDA-613, and 70-30 Cu-Ni, CDA.-
715). and & conlainer with & metal outer
shell and ceramic liner. The reference
container for the spent fuel and high-
level waste is e 1.0-cm thick cylinder to
be made of American lron and Steel

Institute (AIS]) 304L stainless steel. This -

will be DOE's benchmark matlerial,
sgainst which other materials are to be
compared. DOE currently intends for
spent fuel containers to be filled with en
inert gas, such as ergon, before being
welded closed. In addition to thesc six
materials, DOE also plans to sasess the
merits of alternative waste package
materiels and designs.

The reference repository locstion is in
the unsaturated tuf of the Topopah
Spring Formation underlying Yucca
Mountain. According to DOE. little free-
flowing water is thought to be present -
there to contribute to corrosion of the
waste containers, elthough the degree of
saturation in this tuff is estimated to be
65 [plus or minus) 19 percent of the
available void space in the rock. DOE
has acknowledged. however, that the

‘greatest uncertainties in assessing waste

packege performance at Yucce
Mountain stem from difficulty in
characterizing and modeling the coupled
geochemical-bydrologic processes that
represent the interactions between the
host rock, waste package, and ground
water. The fina) waste package design .
will depend on the results of site
characterization and laboratory tésting
to reduce uncertainty in predicting these
interactions in the reference repository
borizon. The fina! design will also be
shaped by research in understanding the
degradation of candidate container
materials, and the characteristics of the
likely reference waste forms. .

R'f the state of technology Jor
developing long-lived waste package
containers, the Swedish Nuoclear Fuel
and Waste Management Compa

. (SKB}). the organization responsible for

radioactive waste disposal in Bweden,
has described & container for spent fuel
rods that consists of a G.3-m thick
copper canister surrounded by @

bentonite overpack. The design cells for
pouring copper powder into ¢he void
spates in the canisters, compacting the
powder using hotdsostatic presxing with
an iner! gas, and sealing the canisters.
SKB estimates that the popper canister
waste peckage has a miHion-gear
lifetime. {See also LB.3. below) .

As noted in NRC's Fina! Point Papers
on the Consultation Dreft Shte
Charscterization Plan, the Commission
does not expect absohste proof that 100
percent of the waste packages will have
100 percent containment! for 300 to 3000
years. Since that time, the NRC s1aff has
completed its review of the December
3988 Site Characterization Plan for
Yucca dountain. the
Commission contiaues to have cancerns
about DOE's waste package program.,
nothing has ocourred 1o diminish ¢the
Commissian’s confidence that s long es
DOE establishes conservative objectives
to guide a testing and design program, in

. tuff or in other geologic medis if

necessary, it is technically feasible to
develop 8 waste package that meets the
performance objective for sebstantially
complete containment.

LA.2.b. Effect of reprocessing on
waste form end waste package. -

The Draft 1068 Mission Plan -
Amendment estimates that about 77,800
metric tons of heavy metal (MTHM) of
spent nuclear foel will be evailable for
disposal by the year 2020. (This estimate
is based on e “no new arders™
assumption for commercial puclear -
reactors and a 40-yerr reactor lifetime.)
Also, approximately 6400 MTHM of
reprocessed defense waste end u small
amount of commercial reprocessed
waste from the West Valley '
Demonstration Project {s estimated to be
avuilable for disposal by 2020. The
decision to locate the defense high-leve!
waste in the repository for wastes from
commercia! power reactors resulted
from the requirement in Section 8 of the
NWPA thst the Prexident evaluate the
possibility of developing a defense- :
waste-only repository. In February 1985,
DOE submitted a report to the President
recommending a combined commercial
and defense repository. In April 1885,
the President agreed thatno basis
appeared to exist for & defense-only
repository and directed DOE to dispose
of defense waste in the commercial
repository. B

About 6750 MTHM of reprocessed
high-leve! waste from defense facilities
a! Savannah River, 5C, Hanford, WA, .
and idaho Felis, ID will be available by
2020 for dizposal in the repository,
according to the Draft 1988 Mission Plan
Amendment. This waste will likely be
solidified into e borosilicate glass
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matrix. About 640 MTHM of
reprocessed high-level waste will come
from the West Vealley Demonstration
Project. & facility for wastes from
discontinued commercial reprocessing
of spent fuel at that site. This
reprocessed waste also will be
solidified, probably in & borosilicate
glass waste form.

Waste-form testing for the Yucca
Mountain site is focusing on both spent
fuel and reprocessed high-level waste.
The performance of the waste form in
providing the first barrier to
radionuclide migration is being
cvaluated on the basis of the physical
and chemical environment of the waste
form after disposal, the performance of
the waste container, eand the
cmplacement configuration.

A major limitation on glass waste-
form testing is that the actual waste
glasses to be disposed of are not
svagilable, and their exact composition
will not be established until after further
testing. Reference waste-glass
compositions are being used for studies
cn the eflect of varigtion in glass
compaosition on performance. (These
glass compositions ere designed by
Savannah River Laboratory (SRL) for
cefense high-level waste, and by Pacific
Morthwest Lebaratory (PNL) for the
commercial high-level wastes to be
vitrified under the West Velley
Demonstration Project Act.) The
reference compositions will be revised
when better analyses of the composition
of the westes st SRL and West Valley
ere available. The test program will seek
to establish upper bounds on leaching of
tmportant radionuclides, and the extent
to which glass fracturing increases leach
rate. Other factors influencing leach rate
are temperature, pH of the leaching
solution, formation of solid layers on the
surface of the waste glass, irradiation,
water volume, and chemlsnx.

It is possible that renewe
reprocessing of spent fuel from nuclear
power reactors mey result in s greater
proportion of reprocessed waste to
spent fuel than is currently anticipated.
Although such a departure from J:e .
current plan to dispose of mostly
unreprocessed apent fuelin the -
repository does not appear likely at this
g::e. the Cummmlc:xzae btilieves iitbgi

portant to recogn e possibility
tha! this situation could change.

The possibility of disposal of -
reprocessed waste as an alternative
waste form to spent fuel assemblies was
recognized by the Commission in the
1984 Waste Confidence Decisior. The
Commission noted that the disposal of
waste from reprocessing had been
studied for a longer time than the
disposal of spent fuel, and that the

possibility of reprocessing does not alter
the technical feasibility of developing &
suitable weste package. The
Commission went en to ssy that there is
evidence that the disposal of
reprocessed high-level waste may pose
fewer technica! challenges than the
disposal of spent fuel. As long as DOE
uses conservative assumptions and test
conditions for evalusting the
performance of different waste forms
against NRC licensing requirements, the
Commission has no basis to change its '
finding that there is reasonable
assurance that reprocessing does not
reduce confidence in the technicel
feesibility of designing and building a
waste package that will meet NRC
licensing requirements in & variety of
geologic media.

1A.3. The development of effective
engineered barriers for isolating wastes
Jrom the biosphere

LA.3.a. backfill materials.

At the time of the 1984 Waste
Confidence Decision, DOE wes
developing conceptual designs for
backfill in severel geologic media. Mast
candidate sites at that time were in
saturated rock, and the conceptual
designs included backfilling or packing
sround waste containers to prevent or
delay ground water flow which could
enhance corrosion and radionuclide
transport near the waste containers. The
conceptual design for the engineered
barrier system &1 the Yucca Mountain
site has different parameters because
the site is unsaturated; instead of
backfill or packing around the waste
container, there is to be en eir gap
between sides of the waste canister and
the host rock.

Backfill material around the container
is not required under NRC regulations
for the waste package. NRC regulations
require that “...containment of Jevel
waste within the waste packages (which

‘includes the container] will be

substantially complete for a period to be
determined by the
Commission...provided, that such period
shall not be less than 30C years nor more
than 1000 years afier permanent closure
cf the repository” [10 CFR subsection
€0.118{a)(1)(ii}(B)}, and that the entire
engineered barrier system meet the
release rate performance cbjective of 1
part in 100,000 per year. " .
Backfill is also & component of the
borehole, shaft, and ramp seals, which
are pot pari of the engineered barrier
system or the underground facility.
Boreholes, shafts, and ramps must be
s=aled when the repository is .
Eermanently closed. This aspectof -
ackfilling §s discussed below under
“Development of Sealants.” Backfill

may also include crushed rock used to
fill openings such as drifts in the
upderground facility. At the Yucca
Mountain candidate site, DOE currently
plans 1o fill openings in the underground
facility et closure of the repository.
Backiilling is not planned before
repository closure because it is not
needed for structural support for the
openings, and it would make waste
retrieval more difficult. At closure of the
facility, however, openings will be
backfilled with coarse tuff excavated for
the facility. In the conceptual design
provided in the'SCP, the selection of
coarse tuff as backfill material is based
on numerical simulations performed by
DOE which suggest that coarse tuff
wotuld be a more effective barrier to
capillary flow in the backfill matrix than
fine materials.

DOE's design for the engineered
barrier system submitted with the
license application will have to contain
information sufficient for NRC to reach
e favorable conclusion regarding the
overall system performance objective.
Backfill or packing eround waste
containers is not required by NRC
regulations if DOE can demonstrate that
applicable performance objectives can
be met wiéhout i;g. on tge bnsisiof
testing and experiments during site
characterization, DOE decided that
backfill would enhance engineered
barrier system performance, the design
would have to reflect this conclusion.
DOE has already conducted research on
& wide variety of candidate materials
for backiill around waste packeges in a
variety of geologic media. The
Commission continues to have
confidence that backfill or packing
materials can be developed as needed
for the underground facility and waste
ﬁsckage to meet applicable NRC

icensing criteria and performance
cbjectives.

LA.3.b. Borehole and shaft ses!s.

Thee ered barrier system
cescribed above is limited tc the waste
package and the underground facility es
defined in 10 CFR part 60. The
underground facility refers to the
underground structure, including
openings and backfill materials, but
excluding shafts, boreholes, and their
scals. Containment and release-rate
requirements are specified for the
engineered barrier system, but not for
the borehole and shaft seals. Seals are
covered under 10 CFR gection 60.112, the
overall post-closure system performance
oggecﬁve for g:; upo:!tiory. Am;xg e
other things, this provision requ t
shafts, boreholes and their seals be
designed to assure that releases of
radioactive materials to the accessible
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environment following permenent
closure conforn to EPA's generally
applicable standards for rudioactivity.
Although the criteria for seals given in
10 CFR part 80 do not specificslly
mention seals in ramps and the

unde d facility, it {s reasonable to
corsider them together with borehele
and shaft sealants. because the seals
and drainage design in ramps end the
underground facility could also affect
the overall system performance of the
geologic repository.

Construction of the exploratory shaft
facility (ESF) will be the first major site
characterization ectivity et the
sepository horizon. Currently, DOE is
reviewing its plans for construction of
exploratory shafts. According to the
1068 “Reassessment Report,” DOE is
reeveluating the “locations chosen for
the two explaratory shafts, the method
chosen (drillin? and blasting) for the
construction of the shafis, the means of
eccess {rampe? or ghafts) to the
repository borizon, the need for
additiona! exploratory drifte, end the
design of the shafts and other
components of the exploratory shat
facility.” This reeveluation of plans for
the shaft facility Is in response to
concerns from the NRC stafi &nd the
Nuclear Weste Technicul Review Board
(NWTRB).

When the repository is
decommissioned, NRC expects that
most, If not all, shafts, ramps. end
boreholes will probably have to be
sealed o reduce the ponibili:g that they
could provide preferential pathways for
radionuclide migration from the
underground facility to the accessible

_ environment. DOE estimates that as
many as 350 shaliow end 70 deep
exploratory boreholes may be emplaced

" by the time site characterization has
been completed at the Yucca Mountain
site. Decommissioning may not occur for
up to 100 years after commencement of
repository operstions. Because the final
design for seals will likely have been
modified from the initial license
epplication design (LAD), DOE is
viewing the seal LAD gs serving two
primary functions. As set forth in DOE's
SCP for the Yucca Mountain candidate
site, the seal LAD is to establish that: (1)
*~technology for constructing seals is
reasonably available;” and (2) “..there
Is reasonable assurance that seals have
been designed so that, following
permanent closure, they do not become
pathways that compromise the geologic
repository’s ability to meet the post-
closure performance objectives.”

To establish the availabilityef .
technology for seal construction, DOE
has identified at least 31 siie properties

that need to be cheracterized in
‘determining necessary seal
characteristics. These properties include
saturated hydraclic conductivity of
alluvium near shafis. the quantity of
water reaching the seals due to surface-
flocding events, and erosion potential in
the shaft vicinity. The SCP also
discusses material properties that need
to be identified Lo determine sealing
components such as initia] and eltered
hydralogic properties of materials.

The SCP indicates that DOE is
planning to use crushed tuff and
cements in the sealing program at the
Yucca Mountain candidate elte. The
stated advantages of using tuff include
minimizing degradation of eea) material
and avoiding disruption of ambient
ground-water chemistry.

DOE's current design concept for
meeting the overall performance
objectives includes a combination of
sealing and drainage. Seal requirements
may be reduced in part by: (1) limiting
the amount of surface waler thet may
enter boreholes. shafis, and ramps: {2)
selecting borehole, shaft, and ramp
Jocations and orientations that provide
long flow paths from the emplaced
waste to the accessible environment
above the repository: end {3)
mainteining a sufficient rate of drainage
below the repository horizon level so
that water can be shunted past the
waste packages without contacting
them.

Although DOE's program is focusing

“on sealsfor the Yucce Mountain

candidate site, the Commission finds no
basis for diminished confidence that an
acceptable seal can be developed for

~ candidate sites in different geologic

media. The Commission finds no
evidence 10 suggest that it can not
continue to have reasonable assurance
that borehole, shaft, ramp. and
repository seals can be developed to
meet 30 CFR part 60 performance
objectives.

LB. Relevant Issves That Hove Arisen
Since the Commission’s Original
Decision

1.B.1. In gupport of its orgument on
technical feasibility., the Commission
slated in its 1854 Waste Confidence
Decision that "..DOE's program &s

providing information on site
oharocleristics o! © sufficiently Jarge
aumber ond voriety of sites and geolog:-

- media to support the expectotion thot

one or more technically ocoeptable sites
will be identified.” The NWPAA
required, however. thot DOE Suspend
site-specific site charocterization
activities under the Nuclear Waste
Policy Act of 1982 et oll sites other thon
the Yucco Mountoin, NV sile.

Under the NWPAA, the DOE program
has been redirected to characterize
candidate repository sites in sequence
rather than simultaneously. If the Yucce
Mountain site is found to be ansviteble,
DOE must terminate site
characterization activities there and
provide Congress with a

. recommendation for further sction, such

as the characterization of another site.
Because characterization of multiple
sites now appears to be more directly
related 1o the timing of repositery
availability than to the technical
feastbility of geologic disposalas e
concept, consideration of the
Commission's eforementioned 1584
statement in light of the NWPAA will be
discussed under Finding 2.

1.B.2. What is the relotionship. if any, of
the *S-3 Proceeding™ to the current
review of the Commission’s 195 Waste .
Confidence Findings? Would the

planned revision of the S-3 rufemaking

be effected If the Commission hed to
gualify its current confidence in the

technica! feasibility of sofe disposal?

in its decision to remand to NRC the
questions of whether safe offsite storage
would be available by 2007-2003, or, if
not. whether spent fuel could be safely
stored onsite past those dates, the U.S.
Circuft Court of Appeals observed that
the issues of storage and disposal of
nuclear waste were being considered by
the Commission in &n ongoing generic

proceeding known es the 63"
Proceeding.

The 5-3 Proceeding was the outgrowth
of efforts to eddress generically the
NEPA reguirement for an evelustion of

- the environmental impact of operation

of a light water seactor (LWR). Table 5-3
assigned numerical values for
environmental costs resulting from
uranium fue! cycle activities 1o support
one year of LWR operation. NRC
romulgated the §-8 rule in April 1074.
 July 1076, the U.S. Circuit Court of
Appeals found that Table §-3 was
inedequately supported by the record
regarding reprocessing of spent fuel and
radicactive waste management, in part
because the Commission, in reaching iis
assessment, had relied heavily on
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testimony of NRC staff that the pro\orém
of waste disposal would be resolved.

When the U.S. Circuit Court of
Appeals issued the remand on what
were 10 become the “Waste Confidence™
issues in May 1878, NRC had pending
before it the final amended §-8 rule. The
Court regarded the resolution of the
issue of waste disposa!l in the §-3
proceeding as being related 1o the issue
raised by the petitioners in the appeals
of the NRC decisions on the expansion
of spent fuel storsge capacity. The Court
said that the “.disposition of the -3

ing. though it has & somewhat

different focus, maey have a bearing on
the pending cases.”

e Commission approved the final S-
8 rule in July 1678. In October 19790, the
Commission issued & Notice of Proposed
Rulemaking {NPR) on: the Waste
Confidenoce issues in response to the
remand by the Court of Appeals. In the
NPR. the Commission stated that the
proceeding would “...draw upon the
record compiled in the Commission's
recently concluded rulemaking on the
environmental impacts of the nuclear
fuel cycle, end that the record compiled
herein will be available for use in the
general fuel cycle rule update discussed
in that rulemaking.”

In the final Table §-3 rule lysued in
1070, the Commission had saig that
*.bedded salt sites can be found which
will provide effective isolation of
sedioactive waste from the biosphere”
When the Commission issuved the 1984
Woeste Confidence Decision. part of the
basis for the discussion of waste
management end disposal in the Avgust
1678 fina! §-3 rule had changed. For
example, in 1984 the repository progrem
was proceeding under the NWPA, which
required that DOE recommend three
sites for site characterization.

NRC is preparing to amend 10 CFR
51.51, adding new estimates for releases
of Tc-99 and Rn-222, and a revised
narrative explanation describing the
basis for values contained in Table §-3.
The amendment would also explain the
environmental efiects of potential
releases from the light water reactor
(LWR) fuel cycle, and postulate the
potentia! radiation doses, bealth effects,
and environmental impacts of these
releases. It is unlikely that the revision
will have any impact on the
Commission’s generic findings in the
Waste Confidence procesding. Nor is it
likely that this reexamination of the
Waste Confidence findings will affect
the 5-8 rule; the Waste Confidence
Proceeding is not intended to make
judgments sbout the

environmental costs of waste disposal.
Unless the Commission, in a future
review of the Waste Conlidence .

decisian, finds that it no longer has
Sonfid:!nce in the tgahnoilcal feasibility of

isposal in & mine ogic repository.,
the Commission will‘:ot consider it
necessary 10 review the 5-8 rule when it
reexamines its Waste Confidence
findings in the future.

1.B.3. To what extent do developments
in spent fuel disposal technology
outside of the United Stotes [e.g.,
Swedish waste pockage designs)
enhonce NRC's ronfidence in the
technical feasibility of disposal of bigh-
level waste and spent fuel?

Spent fuel disposal technology is the
subject of extensive sesearch
investigation in both Earope and North
America. Advances in this technology
are being communicated to the NRC
staff both through bilateral agreements
and the presentation of research results
st international meetings.

Outside the US,, studies of spent fuel
as & waste form are now deing .
conducted primarily in Canada and
Sweden, although both France and West
Germany have small programs in this
area. The Swedish studies have been
mainly concerned with boiling water
reactor (BWR) spent fue), whereas the
Canadian studies focus on spent fuel |
from that country's CANDU reactors,
which use unenriched uranjum in a core
immersed in “heavy” water made from
deuterium. BWR and CANDU fue), like
pressurized water reactor (PWR) fuel,
are urantum dioxide fuels clad in
girceloy. However, the burnup rates for
thesei ] hmggm comiderf:te:lty.

oing rese stadies on spent
ngude: work an the characterization of
spent fuel as & waste form; the corrosion
of spent fue! and its dissolution under
oxidizing and reducing conditions; the
<adiolysis of ground water in the pear
vicinity of the spent fuel, and its effects
on the dissolution of the fuel; and the
development of models to predict the
leaching of spent fuel over long time
periods. The results of this work are
steadily increasing our understanding of
spent fuel as a waste form. :

Highdevel radioactive waste, whether
1t is spent reactor fuel or waste from
reprocessing, must be enclosed in an
outer canister as part of the waste
package. The canister surrounding the
waste is expected (o prevent the release
of radioactivity d its ing at
the reposiiory site before emplacement.
After emplacement in the repository, it
is expected to prevent the release of
radioactivity far a specified cgriud of
time after the repository is closed, by

roviding a barrier {0 protect the waste
m coming into contact with gronrd
water, - e .

.

‘\-// Far practical reasons, canister

materials may be divided into the
following classes: {1) completely or
partially thermodynamically stable
saaterigls such as copper; {2) passive
matecials such as stainless steel
titanium, Hastelloy, Incanel, and
sluminum: (8) corroding or sacrificial
materials ¢uch as lead and steel: and (1)
non-metallic materials sach as alumina
and titanium dioxide ceramics and
cement.

Sweden has bsan conducting an
extensive canister sesearch program
over the past several ysars. The maln
canister material of interest is copper,
but titanium, carban steel, and alumina
and &itanfum dioxide are also being
studied &3 reasonable alternativas,
should unexpacted probiems be
discovered with using pure copper.

One of the Swedish canister designs is
& 0.1-m thick copper comtainer (as
described previously o section LA.2.8.),
which fs to provide
containment, in conjunction with en
appropriate backfill material, fore
period on the order of cne million years.
The cxitical factors for the isolation
period for copper canisters are: (1) the
presence of corrosive substances such
as sulphide ions in the ground water; (2)
the possibility of these substances
x;!em:hinogf ﬁ canister e.i:;fue;:! ‘t:ggm :he

egree omogeneity, or . )
the resulting corrosion. Studies are
continuing 10 obtain more information
or:{zﬁn.g corrosion of copper and on
techniques for welding thick-walled
vordl canpeptus] deaigns f

Several conceptue or
canisters for the safe disposs! of
unrep d spent fuel have also been
de {n Canads. One canister
design option is the supportedshell,
metal-matrix concept, which involves
packing the spent fuel bundies into a
thin corrosion-resistant shell and casting
the remaining space with & Jow meflting -

int metal or alloy. Structural support

ar the shell would be provided by the
resulting metal matrix. Lead is a
f:ulble matrix material because of Its
vorable casting properties, cost, and
low melting point.

Other supported shell canister
concepts include the packed-particulate
and structurally-supported designs. in
these designs, a thin outer shell is
supporied by a particulate material
packed around a stee! interna! structure
that contains the spent fuel bundies.
Several materials have been identified
for the fabrication of the corrosion
resistant outer shell, inclu
commercially pure and low-
titanfum, nickel-based afloys auch
s Inconel 825, and pure coppsr.
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Detailed designs heve been produced for
sll three types of supported shell
cenislers incorporating either e titanium
or nickel alloy shell less than 6-mm
thick. A conceptual design has also been
produced for a copper-shell structurally-
supported canister and a metal-matrix
container with s relatively thick (25-mm)
copper shell and & lead matrix material.
‘This last canister is intended 1o contain
72 used CANDU fuel bundles in four
layers of 18 bundles each.

Both the Canedian end Swedish
conceptual designs for the disposal of
spent fuel in canisters provide for
surrounding the canister with backfill
materis] as part of the waste package
when it is emplaced in the repository.
This backfill material would gg packed
eround the canister to retard the
movement of ground water and
radionuclides. Investigations of backfill
material at the Stripa mine in Sweden
have shown that bentonite and silica
sand can be employed successfully as
backfill, both eround the canister and in
repository tunnels. A bentonite-silica
mixture is the recommended backfill
matenal on the basis of its therma! and
mechanical properties. Bentonite
L:ackfills have been shown to produce
bydraulic conductivities that are very
similar to the surrounding granite at
Stripe. Problems concerning the
variability of bentonite samples from
different geographic Jocations cen be
eliminated if material from e single
eource is used. The presence of sulfur
and some organic material, including
bacteria, in many bentonites poses some
problems related to microbially-
accelerated corrosion. Treatment with
hydrogen peroxide may be used to
- exidize these organics. Heating the
bentonite to 400 degrees C can also be
effective, elthough this may alter the
crysta! structure of the bentonite.

Many countries intend to dispose of
their high-level radicactive waste by
first converting the wastes into a solid,
vitrified form afier reprocessing. Since
the leaching of the waste form by
circulating ground water after disposal
is the most likely mechanism by which
the radionuclides might be returned to
the biosphere, the waste form must be
composed of a highly slable material
with an extremely low lolubﬂit‘y in
ground water. Thus, the waste form
fitsclf should function as an
fmmobilization egent to prevent eny
significant release of radionuclides to .
the biosphere over very long time
periods. The two primery materials
currently being considered for use as
solidified waste forms are borosilicate
glass and EYNROC, & man-made
titanate ceremic material.

" basis for its First Finding

‘BYNROC was initially developed in
Australia as an slternative material to
borosilicate glass. It is composed

primarily of three minerals (hollandiie. ’

zirconolite, end perovskite) which
collectively have the capacity to sccept
the Treat majority of radioactive high-
level waste constituents into their
crystal lsttice structure. These three
minerals, or closely related forms, occur
naturally, and have been shown to have
survived for many millions of years in &
wide range of natural environments.
SYNROC has the property of being
extremely resisiant to leaching by
ground water, particularly at
tempereatures above 100 degrees C. In
addition, the capacity of SYNROC to
immobilize high-level westes is not
markedly impaired by high levels of
radiation damage.

The high leach-resistance of SYNROC
e elevaled temperatures increases the
range of geologic environments in which
ft may be used, such as deep geologic
repositories in both continental and
marine environments.

Resezerch and development work on
improving SYNROC production
technology is currently being done
jointly in Australia and Jepan. New
methods of using metal alkoxides in the
fabrication of SYNROC to obtain high .
homogenen{ and lowered leachability
have recently been developed in
Australia. The Japanese have recently
developed a new method that uses
titanium hydroxide, es & reducing agent
to produce SYNROC with & high density
and low leach rate. A pilot facility for
the production of non-radioactive
SYNROC is now in operation in
Australia, and a small pilot facility for
producing SYNROC with radioactive
;:onstimenn is being completed in

apan.

On the basis of current information
from the foreign studies just described
on canisters, spent fuel as 8 waste form,
backfill materials, and alternatives to
Lorosilicate glass waste forms, the
Commission concludes that there is no
basis for diminished confidence that an
acceplable waste package can be ‘
developed for safe disposal of high-level
waste and spent fuel.

1.C. Conclusion en Finding 1

The Commission has reexamined the
in the 1984
Waste Confidence Decision in light of

subsequent program developments, and
concludes that Finding 1 should be

" peaffirmed.

The technical feastbility of &
repository rests fnitially on

. identification of acceptable sites. At thls

time, the Commission is not aware of
eny evidence indicating that Yucca

Mountain is not acceptable for site
characterization. There are many
cutstanding questions regarding the
licenseability of the site, however, end

- they must be answered satisfactorily in

order for NRC to issue & construction
authorization for that site. If data
oblained during site characterization
indicate that the Yucca Mountain site is
not suitable for a repository, DOE is
reguired by the NWPAA (o terminate
site characterization activities and
report to Congress. Within sfx months of
that determination. DOE must make a
recommendation to Congress for furtker
action to assure the safe, permanent
disposa! of spent fuel and high-level
waste. DOE could recommend. for
example, that Congress suthorize site
characterization at other sites.

_Considering DOE's investigations of

other potentially acceptable sites before
its exclusive focus on Yucca Mountain,
the Commission has no reason to
believe that, given adequate time and
program resources, & technically
acceptable site can not be found.

‘The technical feasibility of geologic
disposal elso depends on the ability to
develop efiective engineered barriers,
such as waste packages. DOE is
currently evaluating six candidate
materials for waste containers, including
eustenitic steel and copper- and nickel-
based alloys, end is planning waste-
form testing based on both spent fuel
and high-leve! waste in borosilicate
glass. On the basis of DOE's program,
and results from Swedish investigations

. of & copper waste container, the

Commission is confident that, given &
range of waste forms and conservative
test conditions, the technology is
available to design acceptable waste
packages. ) .

In addition to the materials testing for
the waste container and waste form,
there may be additional measures that
can be taken to improve the
effectiveness of the engineered barriers.
it is known, for example, that the heat-
Joading characteristics of the wastes
diminish with time. Also, the longer
wastes are stored before disposal, the
smaller will be the quantities of
radionuclides available for transport to
the accessible environment.

It is also technically feasible to
separate from radioactive wastes the
sadionuclides that constitute the
principal source of heat from the
puclides of greatest long-term concern.
The former radionuclides, mainty fission
products such es cesium-137 an
strontium-80, could then be stored for @
period of years while the fission

.products decay to the point where they *

could be disposed of either in & manner
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that does not require the degree of
confizement provided by & grologic
repository, or in & repository with less
concern for therma) disturbunce of the
host reck’s expected waste isolation
properties. Meantime, the longer-lived
remaining radionuclides, such as
transuranic westes with elements
heavier than uranium, could be disposed

- of in a repository away from the fission

products and withoot the high thermal
loadings that would otherwise have to

- be considered in predicting the dong-

tzrm waste isolation performance of the
geologic setting. France, Greut B-itain,
and Japen ere currently pursuing this
n;niste management strategy or & variant
of it.

The Commission emphasizes here that
it does not believe that recycling
technologies are required for the safety
or feesibility of deep geologic disposal
in the United States. Other countries.
such as Canada. the Federal Republic of
Cermany. and Sweden are pursuing
disposal strategies based on & similar
view. Reprocessing, if employed in its
current stage of development. would
result in addilional exposures to
radiation and volumes of radioaciive
wastes tc be disposed of. For the
purpose of finding reasoneble assurance
in the technical feasibility of geologic
disposal, bowever, it is worth noting
that technology is currently availahle 10
pernait edditional engineering control of
waste forms if, for reasons not pow

“foreseen. such control were deemed

desirable at some future time.
Meanwhile, the Commission continues
to have confidence that safe geologic
disposal is technically feasible for both
spent fuel and high-leve! waste. .

- DOE's refercnce design for the waste
package in the December 1988 Site
Characterization Flan does niot Include
backfill or packing around waste
containers in the emplacement
boreholes. Neither is required under
NRC rules so long as DOE can show that
applicable regulatory criteria and
objectives will be met. An air gap
between the container and the hos! rock
is currently one of the barriers in DOE's
design for meeting the performance
objective. DOE has conducted
investigations on a variety of candidate
materials for backfill in a veriety of
gcologic media, and the Commissioa

inds no basis to qualify its past
confidence that backfill materials can be
developed. {f needed. 1o meet applicable
NRC requirements.

The December 1988 reference design
for sealing boreholes, shafts. ramps end
the undergroungd facility at the Yucca
Mountain candidate site employs
crushed tuffl and cement. Regardless of

N’

$he geologic medium of the ceadidate
site. DOE will have 10 show that the
licénse &pplicstion design meets NRC

- ‘post-closure performance objectives.

The Commission continues to have
reusonable sssurance that DOE's
program will Jead to identification-of
acceptable sealant malerials for meeting
these objectives.

No major breakthrough in technology
is required to develop a mined geologic
repository. NRC will potbe ableto -

license a repository ate particular site, -

however, until there is sufficient
informatian available for that gite. The -
iofarmation needed 1o License a site
includes site cggacxe:inz:ﬁon data, il;t;e
on repository design, waste pa
design sufficient for perlarmance
assessment of the entire wasle disposal
system. Further, the Commission
rec%gn!zea g:e challenge ;fwsed by the
need to predict impacts of a repository
on buman bealth and the environment
over very long periods of time. It will pot
be possible to test the accuracy of long-
term repository pe Ce assessment
models in an-absolute sense. The NRC
does believe that existing 'gerfomance
assessment-models have the potentis! to
provide e basis for deciding whether a
system for geologic disposal af high-
level waste is acceptable, and can
provide a sufficient level of salety for
present and future generations under
certain conditions. These conditions
include addressing uncertainties, and
gathering data from specific sites. .
Overall, from i's reexamination of

issues related ¢o the technica! feasibility
of geologic disposal, the Commission
concludes that there is reasonable
assurance that safe disposal of high-
level waste and spent huel in a mined
geologic repository is technically
feasible. . : )

- Origincl Finding 2 The Commission
ﬁng:?:asonablenagssuranu that one or

- more mined geologic repositories for

commercial high-level waste and spen?
fue! will be svailable by the years 2007-
2008, and that sufficient repasitory
capacity will be avallable within 30
years beyond expiration of any reactor
operating license to dispose of existing
commercial high-leve! radicactive waste
and spent fue) originating in that reactor
and generated up to that tims.

Revised Finding 2: The Commission
finds ml;;t:;\mihlle ;ilcs:urami:e tha'tva: l;al
one geologic sepository
svailable within the first quarter of the
twenty-first century, and that sufficlent
repository capacity will be available

within 80 years beyond the licensed life

for operation (which may include the
term of a revised or renewed license) of
any reactor to dispose of the commercial

high-level radioactive waste and spent
fuel originating in such resctor and
genemtgd up to that time.

1LA. Issues Considered in Commission’s
1964 Decision on Finding 2

{LA.1. Finding Technivelly Aocepeable
Sites in a Timely Fashion -

In order for the Commission to find
that any candidate site for & repository
is technically acceptable {that is, in
compliance with NRC licensing )
reguirements), the site must undergo
comprehensive site characterization to

.assess s hydrologic, geologic,

geochemical, and rock mechanics
Eroperttes. 1t is possible thata gite may

e found unacceptable on the basis of
surface-based 1esting, early In-situ
testing or other site characterization
activities. It will not be possible,
however, for the NRC staff to take &
position before a licansing board that a
site will meet NRC requirements Yor
construction authorization until the
results of el slte characterization
activities are avaflable. Even thea, the
8tafT may conclude tha! the evidence
from elte characlerization does not
constitute reasonable assurance that
NRC performance objectives will be
met. Also, the results of the licensing
hearings on construction aathorizalion
cannot be predicted. If construction is
authorized and when it Is substantially
scomplets, DOE is required to obtain, In
addition to the construction
authorization permit, & license W receive
and possess waste ai the geologic .
repository operations ares in erder to
commence repository operations. These
considerations argue Jor maintaining the
ready avallabllity of alternative sites if,
after several years, site characterization
or licensing activities bring to light
difficulties at the leading candidale site.

in suppart of its argument an technicsl
feasibility, the Commission stated in its
1984 Waste Confidence Decision that
*.DDOE's program is providing
information on site characteristics st g
sufficiently large sumber and vasiety o!
sites and geologic media so support the
‘expectation that one ar more y
acceptable sites will be identilied.” At
the time, DOE was required under the
NWPA to characterize three candidate
sepository sites.
Dgge NWPAA tad & miotholmpad on

s repository program, however.

Under the NWPAA. DOE was required
{o suspend site-specific activities at the

Hanford, WA and Deaf Smith County,
TX sites. which had been approved by
the President for site characterization
for the first zepasitory. Redirection of
the repository program 1o single-sits
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characterization (or, {f necegssry,
sequential site characterization if the
Yuccus Mountain site is found to be
unsuitable) will permit DOE to
concentrate its efforts and resources on
information gathering et a single site, as
opposed to spreading out its efforts over
8 range of sites. The possible schedular
benefite to single-sile characterization, .
however, must be weighed for the
purposes of this Finding against the
potential for additional delays in
reporitory evailability if the Yucca
Mountain site is found to be unsuitable.
By focusing DOE site characterization
activities en Yucce Mountain, the
NWPAA 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 Yuccs
- Mountain site will be acceptable.
Although the Commission has no
reason to believe that another
technicslly 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 2007-2009.
These include: (1) the current reliance
on ¢ single gite with no concurrently
evailable alternatives; (2) the
probability that site characterization
activities will not proceed entirely
without problems; and (3) the history of
scheduler slippages since passage of the
KWPA. For example, DOE's schedule
for the first repository slipped five years
(from 1998 to 2003) between January- -
1983, when the NWPA wes 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 kas slipped by more than
five years since the issuance of the FDS
in March 1985. In the past severa! years,
DOE has cited numerous reasons for
gram slippeges, including the need
3T # consuitation process with States
end Trives, Congressional actions (e.g.,
the barg:g of i"unc‘!l:ilnn the 19!137 budget
a tion for ing exploratory
:g.afu). and DOE's recognition that the
EIS and license epplicstion would
fequire more technica! information than
previously planned. C
In the November 1889 “*Report to
¢s on Reassessment of the .
Civilian Radioactive Waste '
Manegement Program,” DOE ennounced
& 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 avellability. DOE attributes

the ceuses for these delays to prolonging
the schedule for site cheracterization
end repository development activities,
and to the unwillingness, to date, of the
State of NeVada to jssue the permits
required for DOE to begin testing. In the
*“Reassessment Report,” DOE proposes
to focus the repository program on the
evaluation of features of the site that
can be sgudii::mﬂ;rfnu%b mrface-bas_‘e;l
testing. beg anuary 1991. The
uimu:‘f this surfsce-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 site may be
found unsuitable or unlicenseable at any
time during the site characterization or
licensing process. The NRC supporis
DOE's efiorts to reach an early
determination that this may be the case.
If the Yucca Mountain site is unsuitable,
it will be necessary to begin work to
identify and characterize another
candidate site for & repository. The
sooner this determination is made, the
sooner DOE will have en alternative site
available for disposal of high-level
waste. ,

The NRC had enticipated additional
delays in repository program milestones
when it §ssued jts Proposed Waste
Confidence Decision Review (54 FR
39767). One of the key issues in the
repository program to date has been the
need for DOE to develop a qualified
quality assurance (QA) program. For
example, DOE has taken the position,
with which NRC agrees, that sinking of
exploratory shafts should not occur
before it Iu:sQ 7‘ ?ualiﬁed ql:al_ilty o
essurance program in place. The
Commission believes that DOE's
eggressive, success-oriented schedule
for this milestone did not ellow for
unexpected developments. Indeed, the
effort to develop an ecceptable QA

m has, in ftself, identified
proglems in design control and other
processes that must be resolved in order
to establish a qualified program that
addresses all applicable NRC licensing
requirements. DOE has made progress in_
development of its QA program with -
seven contractor plans acceptedin -
October and November 1889. NRC ~
expects that DOE should be eble to have
the study plans and technfcal -~ -
procedures which implement the .

contractor plans ready in time for - . -

surface-based testing at the Yucca
Mountain site to begin by January 1991, -
consistent with the schedule for starting
surface-based testing in the - .
ReassessmentReport. T
DOE's current schedule appears to be

2

* more realistic than previous schedules.

Yet even this schedule could prove
unattaineble due to difficulties of & non-

: technical nature that are outside of

DOE's control, for example litigation
over gaining access to the Yucca
Mountain site. Although the NWPAA is
a clear and strong reaffirmation of
Congressional support for the timely
development of & repository. the
Commission in thie Waste Confidence
review cannot ignore the potential for
delsy in repository evailability if the
Yucca Mountain site, or any other single
site designated for site characterization,
is found to be unsuiteble. Without
alternative sites undergoing =~ -
simultaneous characterization or even
surface-based testing, DOE will have to
begin characterizing another site if th
site currently selected for .

‘characterization proves unsuitable. The

earlier & determination of unsuftability
can be made, the smaller the impact of
such & finding would be on the overall
timing of repository availability.

DOE has estimated conservatively
that it would require epproximately 25
years to begin site screening fora
second repository, perform gite
characterization, submit en EIS and
license epplications, and ewait
suthorizations before the repository
could be ready to receive waste. In its
June 1887 Mission Plan amendment,
DOE stated “It ... seems pruden: to plan
that site-specific screening leading to
the fdentification of potentially
acceptable aités should start about 25
years before the star! of waste
acceptance for disposal.” DOE went on
to say that it considered this estimatg to
be conservative because it does not
account for expected schedular benefits
from the first repository program, - :
including improvements in such areas as
site screening, site characterization, and
performance assessment techniques.

Although DOE's estimate was
premised on the successful completion
of & program for the first of two
repositories, schedular benefits from

" improvements in the understanding of

waste isolation processes would still be
available. The glass waste form from the
Defense Waste Processing Facility now
under construction at Savannah River,
8C, for example, will be availsble for
testing under simulated reposito:
conditions well before the turn of the
century under current DOE schedules,
and improvements in the modelling of
spent fuel behavior within waste
canisters can be arp!ied in performance
assessments largely frrespective of the
geology of & site. R may alsc be

" pertinent that when DOE made its 25-
- year estimate for the second repository

program in mid-1687, the law at the time
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required the simultaneous
characterization of three sites. so that
DOE could not proceed to develop one
site for & repository until the completion
of characterization et the site that .
required the most time.

In view of DOE's new schedule, it no
longer eppears feasible for repository
operation to commence prior fo 2010. As
stated in the Proposed Decision Review,
the Commission does not believe it
would be prudent to reaffirm the
Agency's 1984 finding of reasonable
essurance that the 2007-2009 timetable
will be met. As the Court of Appeals
noted in remanding this issue to NRC,
the ultimste determination of whether &
disposal facility will be availeble when
needed “..can never rise above a
prediction.” The Commission is in the
position of having to reach a definitive
finding on events which are
spproximately two decades away. We
believe that the institutional timescale
for this question can more realistically
be fremed in decades than in years. As
the program proceeds into the next
century, it will become easier for NRC to
make more definitive assessments, if
necessary, of the time a repository will
be available. -

In light of all these considerations, the
Commission believes it cen bave
reasonable assurance thet at leest one
repository will be available within the
first quarter of the twenty-first century.
This estimate is based on the time it
would take for DOE to proceed from site
screening to repository operation at &
s{:e u‘;:iher than Yucca Mountain, if tl!;is
should prove necessary. Assuming for
the sake of conservatism that Yucca
Mountain would not be found suitable
for repository development, it is
reasonable to expect that DOE would be
able to reach this conclusion by the &ear
2000. This would leave 25 years for the
attainment of repository operations at
another gite. .

NRC will reassess progress towards
attaining repository operation by 2025
prior to 2000 during its next scheduled
review of its Waste Confidence
Findings, if not sooner. DOE's current
focus on surface-based testing as an
early indicator of repository suitability
should help provide & strong basia for
evaluating the likelihood of meeting the
2025 estimate of repository availabllity.

ILA.2. Timely Development of Waste
Packages and Engineered Barriers.

The November 1989 Reassessment
Report announced that “major activities
related to the design of a repository at
the Yucca Mountain site and waste ’

package ere being deferred. They will be

resumed wheén more informationfs =
evailable concérning }hg suitability of -

N’

the site. This approach will conserve
resources end allow the DOE to
cornicentrate efforts on scientific
investigations.” Prior to the
Reassessment Report, DOE's most
recent conceptual design for the waste
packege was discussed in the Site
Characterization Plan (SCP) for the
Yucce Mountain site. As information is
obtained from site characterization
activities and laboratory studies, the
conceptual design will evolve in
successive stages into the Advanced
Conceptual Design (ACD), the LAD, and
the fina! procurement and construction
design. DOE has identified four areas of
investigation related 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 of these
areas. DOE's testing program will
attempt to reduce uncertainties in these
areas where posatble. 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
shori-term testing of complex rock-
waste-ground water interactions must
be extrapolated over as many &s 10,000
ears, it mey be necessary to rely more
eavily on the use of simp|
assumptions and bounding conditions
than in cther areas of investigation.

As discussed under Finding 1, the
Commission continues to have
reasonable assurance that waste
B:_ckages and engineered barriers can -

developed which will contribute to
meeting NRC performance objectives for
the repository. Development of
scceptable waste packages and
engineered barriers for a repository in
the 2010 timeframe will depend on the
overall acceptability of the Yucca
Mountzin site. If the site is found to be
unsuitable, waste package and
engineered barrier development will
have to begin for & different site, -
because under the NWPAA, DOE may
not carry out site characterization and
waste package development work at
|§tea other than the Yucca Mountain
site. :

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 when DOE
is able to resolve cutstanding issues .,
which have impeded shaft sinking and.

in-gitu testing, end on DOE's being
granted sccess to the site to begin
surface-based testing.

< In gum, the Commission is not aware
of ar:élcientiﬁc or technical problems
eo ditficult as to preclude development
of a waste package end 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
ecceptability, and the uncertainty
concerning the range of site-related

arameters for which the engineered

acility 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 reposilox
operation within the first quarter of the
twenty-first century. If necessary (that
is. if Yucce 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. .
ILA.S. Institutional Uncertainties.

I.A.3.8. Measures for dezling with
Federal-State-local concerns.

In its 1984 Waste Confidence '
Decision, the Commission found that the
NWPA should help to minimize the

otential that differences between the

ederal Government and States and
Indian tribes will substantially disrupt
or delay the repository program. The
Commission noted that the NWPA
reduced uncertainties regarding the role
of affected States and tribes in
repository site selection and evaluation,
'gge (i:ommi:filgg also said that tgxe'h

cision-m process set up e
NWPA md? u:l gaet‘:ﬂeg;’;tep-gy-step
approa t regulatory
involvement, which should also provide
confidence to States and tribes that the
program will proceed on a technically
sound and acceptable basis. Despite the
expected and continuing State
opposition to DOE siting ectivities, the
Commission has found no institutional
developments since that time that would
fundamentally disturb its 19584
conclusions on this point. ’

NRC reﬁl;a‘t:;y fnvolvement, for
example, eed been bullt into the

rocess. DOE has continued fts . ;

teraicti_qns with NRCc:ti r:iguarding : e
repository program a es since the .
Commissjon‘s 1884 Waste Confidence
decision was issued. NRC provided .
comments to DOE on major program




"88495 Federal Register / \ /85, No. 181 / Tuesday. Scptember ‘lg.; 2 [ Rules and Regulations

documents such as the Siting Guidelines
end the PDS &5 required by the NWPA,
and NRC concurred on those documents.
NRC also reviewed and provided
comments to DOE on the DEAs and
FEAS. In the December 22, 1988 letter to
DOE on the FEAS, the NRC staff noted
that “..significant efforts were made by

- DOE to respond to each of the NRC staff
major comments on the DEAs, and in
fact, many of these comments have been
resolved.” NRC provided comments to
DOE on the 1987 Draft Mission Plan
Amendment, and DOE responded (o
most of these comments in the Final
Mission Plan Amendment provided to
Congress on June 8, 1987,

Since enactment of the NWPAA in
December 1887, DOE-NRC interactions
have focused on the Yucca Mountain
site. In January 1988, DOE issved the
Cansultation Draft Site Characterization
Plan {CDSCP) for the Yucca Mountain
site. The NRC staff provided comments
in the form of draft and final “point
papers” on the CDSCP. The NRC
comments included several objections
related to: (1) the failure 1o recognize the
range of alternative conceptual models
of tbe Yucca Mountain site; (2) the
status of the quality assurance (QA)
plans for site characterization activities;
and {3) concemns related to the
exploratory sbafi facility. Although the
December 1988 SCP shows improvement
over the CDSCP, NRC continues 1o bave
an objection involving the need for
implementing a baselined QA program
before site characterization
and an objection involving the need for
DOE to demonstrate the edequacy of
both the ESF design ard the design
contro! process. Prior to the November
1889 Reassessment Report, DOE had
committed to having a qualified QA
program in place before sinking the
e;cploratory shaft et the Yucca Mountain
site.

This commitment kas pot changed.
However. in view of the extension in the
schedule for shaft sinking from
November 1689 to November 1992,
qualified GA plans are needed in the
near ferm for meeting the January 1991
schedule for surface-based testing. In
eddition to having & qualified QA"
program in place, DOE must also have
tssued the pertinert study plans for site
gh;ir:cteﬁzaﬁon sctivities they wish to

egin.

DOE bas taker measures to clarify
end institutionalize the roles of other
Federa] egencies in addition to NRC. In
the Draft 1888 Mission Plan Amendment,
DOE described interactions with these
agencies. BOE has e Memarandum of
Understanding (MOU) with the Mine
Bafety and Health Administration of the

Depertment of Lebor for technical
support and oversight for shalt
construction and other site
characterization ectivities, and with the
Department of Transportation to define
the regpective responsibilities of the two
egencies in the wasie disposa) program.
DOE also has interagency agreements
with the Bureau of Mines and the U.S.
Geological Survey of the Department of
the Interior. .

DOE's efiorts to eddress the concerns
of States, local pents, and Indisn
tribes bave met with mixed results. For
example, DOE has not succeeded in
finalizing any consultation end
cooperation {C&C) agreements as
required under section 117{c) of the
NWPA, as amended. These agreements
were to help resolve State end Triba)
concerns about public health and safety,
eavironmental, and economic impacts of
a repository. Publication of the Siting
Guidelines under section 112(g) of the
NWPA resulted in numerous lawsuits
challenging the validity of the
Guidelines. Similarly, the FEAs were
challenged in the Ninth Circuit by
affected Stetes and tribes. :

The NWPAA did not curtail financial
essistance to affected States and tribes,
except to redefine and redistribute #t if
DOE end e State or tribe enterinto e
benefits agreement. The State of Nevada
end effected local governments are
eligible to receive financial assistance.
DOE has ettempted to negotiate en
agreement with the State of Nevada for
monetary benefits under Section 170 of
the NWPAA. This Section would
provide for. payments of $10 million per
year before receipt of spent fuel, and 820
million per year after receipt of spent
fue! until closure of the repository.
These payments would be in addition to
certain monetary benefits for which the
State is eligible under the NWPA, as
smended. Also under e benefits
sgreement, 8 Review Panel would be
constituted for threefurpose of advising
DOE on matters related to the
repository, and for assisting in the
presentation of State, tribal, end local
perspectives to DOE. The beneficlary to
a benefits sgreement must waive its
right to disapprove the recommendation
of the site for e repository end its rights
tc certain impact assistance under

. Sections 16 and 118 of the NWPA, l;
amended. To date, the State of Nevada .

has declined DOE's offer to negotiate &
benefits agreement. In 1858, the State of
Nevada requested $23 million for work
on Yuccs Mountain. Congress
appropriated §5 million and svthorized
DOE to release an additional §8 million
at the discretion of the Secretary on the
basis of good faith eflorts of the State to

.P
to

allow technical investigations to begin
a1 the site.

; The NWPAA introduced severa! new
erganizational entities to the repository
program with responsibilities that may
contribute to resolving concerns of
Federal, State, and local governments
involved in the program. Under section
503 of the NWPAA, the Nuclear Waste
Technical Review Board (NWTRB) s to
evaluate the technical and scientific
validity of DOE sctivities under the
NWPAA, including site characterization
and ectivities related to packsging or
transportation of spent fuel. The
NWPAA also established the Office of
Nuclear Waste Negotiator, who is fo
seek to negotiate terms under which &
State or Indian tribe would be willing to
host a repository or MRS facility et a
technically qualified site. Among the
duties of the Negotiator is consultation
with Federal agencies such as NRCon
the suitability of sny potential site for
site characterization.

Secrelary of Energy James Watkins
has emphasized the importance of the
Negotiator to the suceess of the
roﬂg’ram. A Negotiator could contribute

e timely success of the repositery
program by providing en slternstive site
fo the Yoeca Mountain site that would
still have to be technically scceptable,
but that would enjoy the sdvantage of
reduced institctional uncertainties
realting from opposition of State or
efiected Indian tribes. The President
nominated and the Senate recently
confirmed David Leroy to be the
Negotiator.

An sdditiona! measure which may
facilitate documentation and
communication of concerns related to a

- gepository is the Licensing Support

System (LSS). The LSS is to provide full
text search capability of and easy
access to documents related 1o the
licensing of the repository. Although the
primary purpose of the LSS is to .
expedite NKC'a review of the
construction eutharization application
for a repository, it will be an effective
mechaniam by which ell LSS
raﬂidpams. including the State &nd
ocal governments, can acquire early
access to documents relevant lo e
repository licensing decision. DOE is
responsible for the design, development,
procurement and testing of the LSS. LSS
design and development must be
consistent with objectives and
requiremenis of the Commission's LSS
rulemaking and must be carried out in
consultation with the LES Administrator
and with the advice of the Licensing
Suppart System Advisory Review Panel.
NRC (LSS Administrator) is responaible
for the management and operation of the
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LSS after completion of the DOB\e/sign
and development process.

Procedures for the use of the LSS are
part of revisions to 10 CFR part 2, NRC's
Rules of Practice for the adjudicatory
proceeding on the application to receive
and possess waste at a repository.
These revisions were the result of &
“negotiated rulemaking” process in
which affected parties meet to reach
consensus on the proposed rule. The
members of the negotiating committee
included: DOE; NRC; State of Nevada;
coalition of Nevads local governments;
coalition of industry groups; end &
coalition of national environmental

‘groups. The coalition of industry groups

dissented on the final text of the
proposed rule, but the negotiating
process ensbled NRC to produce &
proposed rule reflecting the consensus
of most of the interested parties on an
important repository licensing issue.

NRC is committed to safe disposal of
radioactive waste and the protection of
public health end salety and the
environment. Any State witha
candidate site for a repository should be
assured that a repository will not be
licensed if it does not meet NRC criteria.
NRC has its own program for interaction
with the Stale of Nevada and affected
units of local government, and will
continue to provide information to
Nevads and consider State concerns as
requested.

Given the difficult nature of siting &
repositery, the Commission believes that
the NWPA, as amended, has achieved
the proper balance between providing
for participation by afiected parties and
providing for the exercise of
Congressional authority to carry out the
natione! program for waste disposal.
The NWPAA provides adequate
opportunity for interaction between
DOE end other Federal egencies, States,
tribes, and loca! governments such that
concerns can be presented to DOE for
appropriate action. Both the NRC and
the State or tribe can exercise
considerable prerogative regarding
repository development. The State or
tribe may disapprove the
recommendation that the site undergo
repository development. This
disapproval can be overiidden only by
vote of both houses of Congress within
00 days of continuous sessjon. If the
State disapproval is cverridden, DOE
may submit an epplication for
suthorization to construct the
repository, and, if epproved, & )
subsequent application to recefve and
possess waste for emplacement, NRC
will make decisions on the license
applications according to the
requirements cf its statutory missicn.

Despite the complexity of the overall
process and the strong views of the
participants in it, the Commission sees
no compelling reason to conclude that
current institutional arrangements are
inadequate to the task of resolving
State, Federal, and local concerns in
time to permii & repository to be
available within the first quarter of the
twenty-first century.

IL.A.3.b. Continuity of the management
of the waste program

At the time the Commission issued its
1984 Waste Conlfidence Decision, the
possibility that DOE functions would be
transferred to another Federal agency
was cited as the basis for concerns that
the resolution of the radioactive waste
disposal problem would likely undergo
further delays. The Commission
responded that in the years since the
Administration had proposed to
dismantle DOE in September 1981,
Congress had not acted on the proposal.
The Commission further stated that even
if DOE were ebolished, the nuclear
waste program would simply be
transferred to another agency. The
Commission did not view the potential
transfer in progrem management &s
resulting in a significant loss of
momentum in the waste program. The
Commission also concluded that the
enactment of the NWPA, which gave
DOE lead responsibility for repository
development, further reduced
unceriainties as to the continuity of
management of the waste program.

Section 303 of the NWPA did.
however, require the Secretary of
Energy to “..underiake a study with
respect to nlternative approaches to
managing the construction end
operation of ell civilian radicactive
waste facilities, including the feasibility
of establishing e private corporation for
such purpose.” To carry out this
requirement, DOE established the
Advisory Pane] on Alternative Means of
Financing and Managing Radioactive
Waste Facilities, which came to be
known as the “AMFM" Panel. The
Panel's final report, fasued in December
1984, concluded that several
organizational forms are more suited
than DOE for managing the waste
Erogram. including an independent

‘ederal agency or commission, & public
corporation, and a private corporation.
The report identified a public
corporation as the preferred alternative
on the basis of criteria developed by the
Pane! for an acceptable waste
management organization. In garticular.
the report indicated that a public
corporation would be stable, highly
mission-oriented, able to maintain
credibility with stakeholders, and more

responsive to regulstory control then a
Federa] executive agency.
Commenting on the AMFM Panel's

- *report in April 1985, DOE recommended

retaining the present mansgement
structure of the waste program 2t least
through the siting and licensing phase of

the program. Congress did not take
action to implement the Panel's

recommendations, and DOE's
management of the waste program has
remained unin:;rrupted.

By enacting the NWPAA, Congress
effectively reaffirmed DOE's continued
management of the waste program.
Congress did not revise DOE's role as
the lead agency responsible for
development of a repository and an
MRS. Congress did establish several
new entities for the purpose of edvising
DOE on matters related to the waste
program, such as the NWTRB and the
Review Panel, to be established if DOE
and a State or tribe enter into a benefits
sgreement under Section 170 of the
NWPAA. Congress provided further
indication of its intent that DOE
maintain management control of the
waste program for the foreseeable future
in requiring, under Section 161, that the
Becretary of DOE “..report to the
President and to Congress on or after
january 1, 2007, but not later than
anuary 1. 2010, on the need for & second
repository.” .

This is not to say, however, that there
bave been no management problems in
the DOE program. Since the enactment
of the NWPA in 1983, only one of the
five Directors of DOE's Office of
Civilian Radioactive Waste
Management (OCRWM]) has held the
position on @ permanent basis.
Inadequste progress taward an
operating repository has concerned
several Congressional observers,
including Senator J. Bennett Johnston,
Chairman of the Senate Energy and
Natural Resources Commitiee. In
February 1989 confirmation hearings for
then-Secretary-of-Energy-designate
James Wetkins, Senator Johnston
strongly criticized mounting cost
projections and lack of progress in the
program, and called for new and -
stronger management.

In the November 1989 Reassessment
Report, DOE discussed several new
initiatives for improving its management

of the repository pro; The -
initiatives include “ﬁ:ﬁ-lm& reporting
from the Yucca Mountain Project Office
to the Office of Civilian Radioactive
Waste Management (OCRWM), and an
{ndependent contractor review of
OCRWM management structures,
systems and procedures to identify
program redundancies, gaps, and
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strengtbs. The OCRWM is elso
implementing improvements in the
overall Program Mansgement System,
the QA program, and establishment of
program cost and schedule baselines.

Whether (he management structure of
the repository developmert program
should in fact be changed is & decision
best left to others. The Commission
believes that a finding on the likely
availability of a repository should tale
management problems into account, but
finds no basis to diminish the degree cf
assurance in its 1924 conclusion on this
issue. Events since the subruission of the
AMFM Panel repart do not indicate that
there will be & fundamental change in
the continuity of the management
structure of the program any time soon.
In addition, it cannot be assumed that
the program would encounter
significantly less difficulty with & new
mansgement structure than it would
continuing under the present one. Under
either scenario, however, the
Commission believes it would be more
prudent to expect reposilory operations
efter the 2010 timeframe than before it.
Neither the problems of a new
mansagement structure nor those of the
existing one are likely to prevent the
achievement of repository operstions
within the first quarter of the next
century, however.

ILA.3.c. Continued funding of the
nuclear waste management program
Section 302 of the NWPA lulgzrized

DOE to enter into contracts with
generators of electricity from nuclear
reactors for payment of 1.0 mill (0.1 cent)
per kilowatt-hour of net electricity
generated in exchange for & Federa!
Government commitment to take title to
the spent fuel from those reactors. In the
1984 Waste Confidence Decision, the
Commission noted that all such
contracts with utilities had been
execvied. Afier the 1954 Decision, then-
President Reagan decided that defense
high-level wastes ere to be collocated
with civilian westes from commercial
nuclear power reactors. DOE's Office of
Defense Programs §s (o pay the full cost
of disposal of defense wasle in the
sepository.

E is required under Section
302(8)(4) of the NWPA, as amended,
*.annuslly [to] review the amount of
the fees..to evaluate whether collection
of the fees will provide sufficient
revenues to ofiset the costs....” In the
Jume 1987 Nuclear Waste Fund Fee
Adequacy Report, DOE recommended
that the 1.0 mil} per kilowatt-hour fee
remain unchanged. This assessment was
based on the essumption that an MRS
facility would open in 1898, the first
repository would open in 2003, and the
second repository in 2023. These

assumptions do not reflect changes in
the waste program brought about by the
N\WPAA enacted in December 1987,
Two such chenges with significant
potential impacts were the suspension
of site-specific activities related to the
second repository until at east 2007,
&nd the linkage between MRS
construction and operstion end the
granting of & repository construction
authorization, which will probably occur
no earlier than 1953

DOE kes not issued & fee adequacy
report since the June 1887 report. When
the updated reEort is released. itis
expected to reflect overall “rrogrm cost
savings to the utilities resulting from: (1)
limiting site characierization sctivities
1o a single site at Yucca Mountain, NV;
and (2) the DOE Office of Defense
Programs’ sharing other program costs
with generators of electricity *..on the
basis of numbers of waste canisters
handled, the portion of the repository
used for civilian or defense wastes, end
the use of various facilities &t the
repository,” in addition to paying for
activities solely for disposing of defense
wastes. An additional factor which may
eventually also contribute to the overall
adequacy of Nuclear Weste Fund fees ia
the Likelihood that a significent number
of utilities will request renewals of
reactor operating lifetimes beyond their
current OL expiration dales. OL renewal
would provide sdditional time d
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 @ recent
Court decision which found that fees
peid fnto 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
Weste Fund Fee Adequacy Report. if
there is & significant delay in repository

" construction, for example, it is

reasonable to assume that construction
costs will escalate. There may also be
edditiona! costs associated with at.
reactor dry cask storage of spent fuel, if
DOE does nothave a aciliti svailable
to begin eccepting spent fue! by the 1998
date specified in the NWPA, These costs
would be further increased f one or
more licensee was 10 become insolvent
and DOE was required to assume
responsibility for storage at affected
reactors before 1806,

In the event of insolvency, DOE would
still have sufficient funds to take over
responsibility for managing spent fuel
untila sitory is available. Because
spent fuel disposal costs are directly
related to the amount of electricity

genereted, with contribations to the
NWFbased én & kilowatt-hour
surcharge that must be paid in short-
term instaliments, utilities can be
presumed to be mostly up-to-date with .
their contributions. It is highly unlikely
that g utility would ize its
contract for spent fuel disposal with
DOE by defaulting on & periodic
payment to save a few million dollars.
Even if & utility were to default, it would
not be much in arrears for its spent fuel
before it would trigger close DOE
scrutiny arnd mitigative action. '

Larger emounts in default could
possibly occur with those relatively few
utilities that bave not paid their full
share of pre-1883 collections. This issue
arises because severa! utilities elected
to defer payment for spent fuel

enersted prior to April 1963 into the
and, instead. themselves hold the
money that was collected frem
ratepayers for the one-time fee. DOE's
Inspector General believes that some of
those utilities may not be eble to make
their payments when due. The NRC
understands from OCRWM staff that, if
a nuclear utility licensee were to defauht

on its ane-time contribution to the NWF,

DOE is not precheded from sccepting for
disposal all spent fuel from that utility.
Thus, the NRC does not view this issue
6s affecting its confidence that the spent
fuel will be disposed of. Retber, the
issue is one of equity~-thatis, will &
utility and its customers end investors
or US. taxpayers and/or other utilities
ultimately pay for disposal of spent fuel
generated prior to April 1983, The
Commission does not believe thata
licensee's potential default has e direct
bearing on the Commission’s Waste
Confidence Decision.

The full impact of the program
redirection resulting from the NWPAA
and the outlook for the timing of
repository availability will continue to
be assessed ennually. If it does eppear
that costs will exceed avaitable funds,
there Is provision in the NWPA for DOE
to request that Congress edjust the fee
1o ensure full-cost recovery. Thus, the
Commission finds no reason for
changing its basic conclusion that the
Jong-term funding provisions of the Act
should provide adequate financial
support for the DOE program.

ILA3.d. DOE's schedule for repasitory
development

At the time that the 1984 Weste
Confidence Decision was {ssued, the
Nuclear Waste Policy Act of 1882,
enacted in January 1983, bad been In
effect for less than 20 months. The
NWPA had established numerous
deadlines for various repository
program milestones. Under section

o - cmemtamer ©
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112{b)(1)(B). the NWPA set the schedule
for recommendation of sites for
characterization no later than January 1,
1985. Section 114(s)(2) specified that no
later than March 81. 1987, with provision
for a 12-month extension of this
deadline, the President was to
recommend to Congress one of the three
characterized siles qualified for an
application for repository construction
suthorizsation. Under section 114(d),
NRC was to issue its decision approving
or disapproving the {ssuance of 8
construction authorization not later than
January 1, 1889, or the expiration of
three years after the date of submission
of the application, whichever occurs
later. Bection 302(a){5)(B) required that
contracts betwben DOE and utilities for
payments to the Waste Fund provide
that DOE will begin disposing of spent
fuel or high-level waste by Janusry 31,
1998,

In little more than a year after
enactment, the schedule established by
the NWPA began proving to be
optimistic. In the reference schedule for
the repository presented in the April
1984 Draft Mission Plan, for example,
DOE showed & slip from January 1989 to
August 1983 for the decisionon .
construction authorization.

In the 1982 Waste Confidence
Decision, the Commission recognized
the possibility of delay in repository
availability beyond 1998, and did not
define its task as finding confidence that
& repository would be available by the
1998 milestone in the NWPA. The
Commission focused instead on the
question of whether a repository would
be available by the years 2007-2009, the
date cited in the court remand as the
expiration of the OLs for the Vermont
Yankee and Prairie 1sland reactors. The
NRC believed that the NWPA increased
the chances for repository availability
within the first few years of the twenty-
first century, by specifying the means for
resolving the institutional and technical
fssues most likely to delay repository
completion, by establishing the process
for compliance with NEPA, and by
setting requirements for Federal
aaenﬁc;;s t0 eoope;aﬁe with DgE tli.;.ng
meeting program milesiones. Findi
that no fundamental technical
breakthroughs were necessary for the

reposit the Commission
prédict:?tg:t “.pelection and
characterization of suitable sites and
construction of repositories will be
accomplished within the general time
frame established by the Act [1898] or
within a few years thereafter.” ‘
In January 1867, DOE issued & Draft
Mission Plan Amendment to apprise
Congress of significant developments

and proposéd changes in the repository
program. In the Draft Amendment, DOE
announced & five-year delay in its
schedule for repository availability from
the first quarter of 1998 to the first
guarter of 2003. DOE's reasons for the
delay incluoded the need for more time
for consultation and interaction with
States and Tribes, the requirement in
DOE's 1937 budget that funds not be
used for drilling exploratory shafts in
19487, and the need for more information
then previously planned for site
selection and the Jicense application.
The 1987 Draft Mission Plan
Amendment set the gecond querter of
1988 as the pew date for exploratory
shaft construction at the Yucca
Mountain site. When the final 1687
Miesion Plan Amendment was
submitted to Congress in June 1887, the
schedule for shaft sinking at the Yucca
Mountzain site had slipped six months to
the fourth quarter of 1088. Congress did
not take action to approve the June 1887
Mission Pian Amendment as DOE had
requested.

On December 22, 1937, the NWPAA
was enacted. The NWPAA had its major
impact on the repository program in
suspending site characterization
activities at the Hanford and Deaf 8mith
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 1o the second
quarter of 1889. 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. Issues requiring DOE
attention before site characterization
can begin have been jdentified, and it is
possible that edditional issues effecting
DOE's readiness will come to light.
However, DOE has made progress in
completing QA plans since September
1989, and it iz reasonable to expect that
sm? plans and technical procedures
needed for surface-based testing will be
ready in time for testing to begin by
January 1081,

Heretofore, the repository schedule
has always been agressive and
success-oriented. In comments on the
Draft 19688 Mission Plan Amendment, the
Commission noted that the schedule bas
not allowed adequately for .
contingencies, and that, given the
compression in the schedule for near-

term milestones, DOE had not!
shown how it would be able to meet the
2003 milestone for repository operation.
The revised schedule ennounced in the
November 1959 Reassesament Report
includes & new reference schedule for
the restructured repository, MRS, and
transportation programs. Under the
restructured program, the schadule for
submittal of & construction authorization
application to NRC bas been extended

" from 1685 to 2001, and the achedule for

repository operation at Yuces Mountsain,
if that eite ts 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 sctivity duration and past
experience.” The new schedule ellows
more time for scientific investigations
than earlier schedules. NRC believes
that the restructured program has been
respansive 1o NRC concerns that the
g:xality uéd; c:mnplete.meube'm‘g of meromlse ‘
vestigations were comp.
in order to satisfy unrealistic achedule
requirements.

Another 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
adeguate to permit DOE to proceed to
develop and submit @ repository license
application, but further clsrification 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 & Commission decision on
repository construction euthorization,
the NRC stafl has undertaken to refine
{ts regulatory framework on e schedule
that would permit DOE to prepare and

- submit an application for repository

construction suthorization under its
current schedule. The Commission fully
intends to evold 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 p the
Commisaion is confident that the time
savings in the licensing proceeding will
more than compensate for them.

In view of the delays in explorat
shaft excavation since the 2003 date for .
repository availability was set. the
Commlssion believed it was optimistic
to expect that Phase 1 of repository
operations would be able to begin by -
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2003. As DOE's schedule for repository
availability has slipped a yearand a
half since the date was changed from
1998 to 2003, the earliest date for
repository evailability 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, the Commission
recognizes that DOE {s committed to
improving the schedule where possible
without sacrificing guality end
‘completeness.of scientific
fnvestigations.

An institutional issue that may further
aflect DOE’s schedule is the status of
EPA standards for disposal of spent fuel
and high-leve! waste. These standards
are required under section 123(s) of the
NWPA. Under 10 CFR section 60.112,
NRC's overall gosiclosure system
performance objective, the geologic
setting shall be selected end the
engineered barrier system, which
includes the waste package, must be
designed to essure 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 1887, 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 1.A.1., 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 end eered
barrier to the extent that design testing
is planned 10 demonstrate compliance
with the standards. DOE's current site
characterization plans for demonstrating
compliance with 40 CFR part 191 are
based on the standards &s promulgated
in 1985, DOE is proceeding to cerry out
fis testing program developed for the

original EPA standards. DOE has stated _

that if the EPA etandards are changed
significantly when they are reissued,
DOE will reevaluate the adequacy of its
testing program. =~ ’ .
‘The Commission believes that DOE's
approach is reasonable. Much of the
information required to demonstrate
compliance with the EPA standards is
expected to remain the same regardleas
of the numerical level at which each
standard is set. Considering the
importance of developing the repository
for waste disposs] as early as safely

rracticahle. it would be inappropriate
or DOE 1o suspend work on
development of engineered barriers
pending reissuance of the standards,
unless EPA had given clear indications
of msjor changes in them.

Another poasibility is that, regardless
of any changes in the repromulgated
EPA standards, they will be litigated in
Federa) court. Even if this proves to be
the case, however, the Commission
believes that eny such litigation will still
permit EPA to promulgste final
standards well within the time needed
to enable DOE to begin repository
operations at any site within the first
quarter of the twenty-first century.

Given the current DOE program
schedule, end essuming that the QA
garogram can be qualified and surface-

sed testing begun within the next
year, the Commission finds that
although it is not impossible that &
repository &t Yucce Mountain will be
available by 2007-2009, it is more likely
that the earliest date for a repository
there is 2010. If DOE determines that the
Yucca Mountain site is unsuitable, and
#f DOE makes this determination by the
year 2000, the NRC believes that &
repository st another site could be
available within the first quarter of the
next century. The Commission will
reevaluste these dates during the next
scheduled Waste Confidence Review in
1099,

IL.B. Relevant Issues That Have Arisen
since the Commission's Original
Decision -

I1.B.2. NRC stoted in §-14-87
correspondence to Sen. Breoux on
pending nuclear woste legislation that
under ¢ program of single site
charocterization, *..there moy be a
greater potential for delay of ultimate
operation of a repository than there is
under the current regime where three
sites will undergo at-depth
characterization before o site Is
selected.” To wha! extent does the
NWPAA raise uncertainty about the
Identificotion of @ technicall{ .
acceptable site and potential delay in
repository availability by limiting site
characterization to o single candidote
&ite (Yvcca Mt and by raising the
possibility that a negotioted ogreement
might influence repository site *
selection? Does this uncertainty offect
confidence in the availability ofa . -
repository by 2002-20097 .

In providing comments to Congress on
proposed amendments to the NWPA,
NRC took the position that simultanecus
site characterization of three sites, as
required by the NWPA, was not

necessary to protect public health and
safety. NRC further stated that the
sdequacy of a site for construction
suthorization would ultimately be
determined in a licensing proceeding.
and that NRC would only license & site
that satisfied NRC licensing
requirements. As described next, the

. Commission believes that the NWPAA

contains numerous provisions to ensure
that a technically scceptable site will be
identified. .

The NWPAA does not reduce the
scope of site characterization sctivities
that DOE is suthorized to undertake.
The Amendments Act establishes &
Nuclear Waste Technical Review Board
composed of individuals recommended
by the National Acedemy of Sciences
and sppointed by the President to
evaluate the scientific validity of DOE
activities, including site characterization
sctivities, and to report its findings et
least semiannually to Congress and
DOE. The Amendments Act also
provides funding for technical
assistance to States, tribes, and effected
units of Jocal government. Finally,
section 160(1) of the NWPAA ptovides
that “Nothing in this Act shall be
construed to amend or ctherwise detract
from the licensing requirements of the
NRC established In Title I of the Energy
Reorganization Act of 1974 {42 US.C.
5841 et seq.).” In providing for these
reviews end in reaffirming NRC's :
licensing euthority, the NWPAA ensures
that a candidate site for e repository
must satisfy all NRC requirements and
criteria for disposa) of high-level
radioactive wastes in licensed geologic
repositories.

Section 402 of the NWPAA
establishes the Office of the Nuclear
Waste Negotiator. The duty of the
Negotiator is to attempt to find a Stste
or tribe willing to host a repository or
MRS at a technically qualified site. The
Negotiator may solicit comments from
NRC, or any other Federal agency, on
the suitability of any potential site for .

- gite characterization. Section 403(d)(4)

strengthens the Commission’s
confidence that & tecknically acceptable
site will be identified by providing that
DOE may construct a repository et e
negotisted site only if suthorized by
NRC. Given these safeguards on
selection of a technically ecceptable
site, the Commission does not consider
that the possibility of a negotiated
agreement reduces the likelihood of
finding a technically qualified site.

1;he Commission :gised :lhe concemn as
early as April 1887 thst under a program
of single-site characterization, there
could be considerable delay while
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characterization was completed at
another site or slate of sites if the
initially chosen site was found
inadequate. By lerminating site
characterization activities at alternative
sites to the Yucce Mountain sgite, the
NWPAA has had the efifect of increasing
the potential for deley in repository
availability if the Yucca Mountain site
proves unsuitable. The provigion in the

- NWPAA for & Negotiator conld reduce

the uncertainty and associated delay in
restarting the repository program by
oflering an alternate to the Yucca
Mountain site; but &t the time of this
writing. e Negotiator has not been
appointed.

" 1t should be noled here that the
repository program redirection under the
NWPAA does not. per se, have a
significant impact en the Commission's
assurance of repository availability by
2007-2008, the relevant dates in the
original Waste Confidence Proceeding,
or on availability by 2010, DOE's current
date. The Commission’s reservations
sbout effirming this timeframe derive
from other considerations, including
delays in sinking shefts and the
potential for other delays in meeting

. program milestones, that would have

arisen withou! the NWPAA.

‘The Amendments Act does, however,
efiectively make it necessary that Yueca
Mountain be found suitable if the 2007-
2003 or 2010 timeframe is 10 be met: this
target period would almost certainly be
unachievable if DOE head to begin
screening to characterize and license
another site. Thus, confidence in
repository avallability in this period
would imply confidence in the
suitability of Yucca Mountain. The
Commission does not want its findings
here to constrain in any way its
regulatory discretion in a licensing
proceeding. Therefore, the Commission
declines to reaffirm the 2007-2009
timeframe in the original decision or to
affirm the current 2010 date for
repository operstion.

11.B.2. In the Draft 1988 Mission Plan
Amendment, DOE sioted thot *...the

data indicate that the Yucca Mountain
site has the potential capacity to accept
at least 70,000 MTHM {metric tons
heavy metal equivalent] of waste, but
only after site characterization will it be
possible to determine the total quantity
of waste that could be accommodated at
this site.” :
&. Do the issues of Iimited spent fuel
capacity at Yucca Mountgin, indefinite

suspension of the second repository
program, and the likelihood that no
more than one repository will be
ovailable by 2007-2008 undermine the
NRC's 1854 assurance that “sufficient
repasitory copacity will be available

. within 30 years beyond expirction of

any reactor operating license to dispose
of existing commercial high level
radioactive waste and spent fuel
originating in such reactor and
generated up to thot time?”

b. Is there sufficient uncertainty in dotal
spent fuel projections (eg.. from
extension-of-life license omendments,
renewal of operoting licenses for an
additional 20 to 80 years, or ¢ new
generation of reactor designs) that this
Waste Confidence review should
consider the institutionel uncertointies
erising from having to restart a second
repository program?

I1LB.2.2. Although it will not be
possible 1o determine whether Yucca
Mountain can accommodate 70,000
MTHM or more of spent fuel until after
site characterization, the Commission
does not believe that the question of
repository capacity at the Yucca
Mountain site should be a major factor
in the enalysis of Finding 2. This is
because it cannot be assamed that
Yucca Mountain will ultimately undergo
development as a repository. The
generic issue of repository capacity does
add to the potential need for more than
one repository, however. ‘

As noted earlier, the NWPA
established deadlines for major
milestones in the development of the
first end the second repository -

s. The Act also required NRC to
issue & fina] decision-on the
construction authorization application
by Januvary 1, 1989 for the first
repository, and January 1, 1992 for the
second {or within three years of the date
of submission of the applications,

-whichever occurred later). The July 1984

Draft DOE Mission Plan set January
1998 and October 2004 &s the dates for -
commencement of waste emplacement
in the first end second repositories,
assuming that Congressional
suthorization was obtained to construct
the second tepoaitaz.

Thus, at the time the 1834 Waste
Confidence Decision was issued, DOE
was authorized and directed to carry out
two repository Lrograms under &
schedule to make both facilities
operational by 2007-2008. DOE and NRC
were 8lso working under the constraint,
still in force under the NWPA ar -
smended. that no more than 70,000
MTHM may be emplaced in the first .
repository before the second is in.

\bp{mion. Because DOE estimated at
the time that commercial U.S. nuclear
power plants with operating licenses or
construction permits would discharge a
total 160,000 MTHM of spent fuel, it
appeared that at least two repositories

. would be needed.

In the 1954 Waste Confidence
Decision. reactors were assumed to
have & 40-yeer opersting lifetime, and
because the earliest licenses were
issued in 1853 and the early 1960's. the

- oldest plants’ licenses were due to

expire as early as 1899 and 2000, as
%ﬁmi\dim more detail b&low. :

ough it was expected that at least
one repasitory would be available by
this time, there was also 8 limitas to
how quickly spent fuel ecouldbe - -
accepted by the repository. DOE had
estimated that waste scceptance rates
of 3400 MTHM per year could be
achieved after the completion of Phase 2
of the first repository. This rate could
essentially double  two repositories
were in operation. At 6000 MTHM /year,
it was estimated that all the anticipated
spent fuel could be emplaced in the two
repositories by about the year 2028. This
‘was the basis for the Comumission's -
position that sufficient regomq
capacity would be available within 30
years beyond expiration of any reactor
OL 1o dispose of existing commercial
high level waste and spent fuel
originating in such reactor and
generated up (o that time.

In May 1986, however, DOE
announced an indefinite postponement
of the second repository program. The
reasons for the postponement included
decreasing forecasts of spent fuel
discharges, as well as estimates thet a

-second repository would not be needed
as soon as originally supposed. With
enactment of the NWPAA in December
1987, DOE was required to lerminate all
site-specific activities with respectto s
second repository unless such activities
were specifically authorized and funded
by Congress. The NWPAA required
DOE to report to Congress on the need
for a second repository on or after
January 1, 2007, but not later tha
January 1, 2010. .

Current DOE spent fuel projections,
based on the assumption of no new
reactor orders, call for 87,000 MTHM to
have been genersted by the year 2036,

inclu proximately 9000 MTHM of
defense leve! waste. With the
likelihood that there will be reactor

lifetime extensions &nd renewals,
howevet. the no-new-orders case :
probably underestimates total gpent fuel
discharges. Also, the NWPAA did pot
change the requirement that no more
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than 70,000 MTHM could be emplaced in
the first repository before operation of
the second. It therefore appears likely
that two repositories will be needed to
dispose of all the spent fuel and high-
level waste from the current generation
of reactors, unless Congress provides
eatatory relief from the 70,000 MTHM
limit, and the first site has adequate
capacity o hold &li of the gpent fuel end
high-level waste generated. The
Commission believes that if the need for
an additional repository s established,
Congress will provide the needed
institutional support and funding, as it
has for the first repository.

For el but e few licensed nuclear
power reactors, OLs will not expire until
some time in the firs! three decades of
the twenty-first century. Several utilitics
are currently planning to have their OLs
renewed for ten to 90 years beyond the
original license expiration. At these
reactors, curtently evailable spent fuel
storage alternatives effectively remove
storsge capacity es & potential
restriction for safe operations. Far these
reasons, & repository is not needed by
2007-2009 to provide disposal capacity
within 30 years beyond expiration of
most OLs. If work is begun on the
second repository program in 2010, the
repository could be evailable by 2035,
eccording to DOE's estimate of 25 years
for the time it will take to carry oute
yrogram for the second repository. Two
repositories aveilable in epproximately

.2025 and 2035, each with acceptance
rates of 3400 MTHM /year within severa!
years efter commencement of
cperations, would provide essurance
that sufficient repository capacity will
be available within 80 years of OL
expiration for reactors to dispose of the
spent fuel genereated ot their sites up to
that time.

‘There ere several reactors, however,
whose OLs have already expired or are
cue to expire within the next few years,
and which ere now licensed or will be
licensed only to possess their spent fuel.
If & repasitory is not available until
about 2525, these reactors may be
exceptions to the second part of the
Commission's 1684 Finding 2, which was
that sufficient repository capacity will
be available within 30 years beyond the

.expiration of any reactor OL to dispose

- of the commercia! high-leve] waste and

-gpent fue! oﬂginaung in such reactor
&nd generated up to that time.

The basis for this second part of
Finding 2 has two components: (1) &
technica) or hardware component; and
(2) en fnstitutional component. The
technical component relates to the
relisbility of storage hardware and
engineered structures to provide for the

safe storage of spent fuel. An example -

- would be the ability of spent fuel

essemblies to withstand corrosion
within spent fuel storage pools, or the
ebility of concrete structures to maintain
their integrity over long periods. In the
1884 Decision, the Commission found
confidence that available technology
could in effect provide for safe storage
of epent fuel for at least 70 years.

The Commission's use of the
expression “30 years beyond expiration
of any reactor operating license” in the
1984 Finding was based on the
understanding that the license
expiration date referred to the
scheduled expiration date at the time
the license was issued. )t was slso
based on the understanding that, in
order to refuel the reactor, some spent
fue! would be discharged from the
reactor within twelve to eighteen
months afier the start of full power
operation.

Thus, the Commission understood
that, depending on the date of the first
reactor outage for refueling, some spent
fuel would be stored et the reactor site
for most of the 40-year term of the
typical OL. In finding that spent fuel
could be eafely stored at any reactor site
for et least 30 years sfter expiration of
the OL for that reactor, the Commission
indicated its expectation that the total
duration of spent fue] storage &t any
reactor would be about 70 years.

Teking the earliest licensed Eower
reactor, the Dresden 1 facility licensed
in 1959, and adding the full 40-year
operating license duration for &
scheduled license expiration in the year
19099, the Commission’s finding would
therefore entall removal of all spent fus)
from that reactor to a repository within
the succeeding 30 years, or by 2029.
Even if 8 repository were not available
until the end of the first quarter of the
twenty-first century, DOE would have at
Jzast four years to ship the reactor’s 683
spent fue) sssemblies, totalling 70 metric
fons initial Leavy metal (MTIHM), from
Dresden 1 without exceeding the
Commission's 80-year estimate of the
maximum time it would take to dispose
of the spent fuel generated in that -
reactor up to the time its OL expired.
(MTIHM is & measure of the mass of the

-uranfum in the fuel (or vranfumand ~ -
. plutonfum ff it is & mixed oxide fuel) at

the time the fuel is placed in the resctor
for frradiation.) : :
Considering the experience from
1984 and 1985 campaigns to return spent
fuel from the defunct West Valley
reprocessing facility 4o the reactors of
origin, 70 metric tons of BWR spent fuel
can easily be shipped within four c{ean.
The first campaign, involving tru .

shipments of 20 metric tons from West
Valley, NY, to Dresden 1 in Morris, IL,
took eleven months. The second,
involving truck shipments of 43 tons
from West Valley to the Oyster Creek
reactor in Toms River, NJ, took six
months. (See Case Histories of West
Valley Spent Fuel Shipments, Final
Report, NUREG/CR-4847 WPR-88{6811)-

" 1,p.2-2) This estimate assumes,

moreover, that nip new transportstion
casks, designed to ship larger quantities
of older, cooler gpent fuel, for example,
would be available by 2025. -

The institutional part of the question
concerning the svailability of sufficient
repository capacity required the
Commission to make e finding 8s to
whether gpent fuel in at-reactor storage
would be safely mainteined after the
expiration of the facility OL. This
question related to the financial end
managerial capability for continued safe
storage end monitoring of spent fuel,
rather than to the capability of the
hardware involved. The Commission
determined, in Finding 8 of its 1884
Deciston, that spent fuel will be
menaged in & safe manner until
suffictent repository capacity is
available to assure safe disposal, which
was expected under Finding 2 to be
about 30 years after the expiration of
any reactor OL. (See discussion of
Finding 8 below for additional :
discussion of the institutione) aspects of

spent fuel storage pending the

. availsbility of sufficient disposal

capacity.)

The avaflability of a repository within
the first quarter of the twenty-first
century holds no significant adverse
implications for the Commission's
institutional concern that there be an
organization with adequate will and
wherewitha! to provide continued long-
term s\Lrage after reactor operation.
This could be a concern ff @ significant
number of reactors with significant
gnantiuea of spent fuel onsite were to

iscontinue operations indefinitely
between now and 1995, and the utility-
owners of these reactors did not sppecr
to have the resources to manage them
safely for up to 80 years pending the
;;;sumed availability of & repository in_
No such development is likely. No
Lcenses for currently operating .
commercial nuclear reactors are © -
scheduled to expire until the year 2000,
and most euch licenses will expire
during the first two decades after 2006.
(See Nucleor Regulotory Commission
1989 Information Digest, NUREG-1350,

. Vol. 1, p. 83.) The availability of the first

repository by 2025, end of & second
reposilory within one or two decades
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thereafter, would provide adequate
disposal capacity for timely removal of
the spent fuel generated at these
reactors.

There are several licensees, however,
whose authority to operate their
commercial reactors has elready been
terminated. These are Indian Point 1,
Dresden 1, Humboldt Bay, end Lacrosse.
They are also the only licensed power
reactors that are retired with spent fuel
being stored cnsite. Assuming
conservatively that a repository does
not become operational until 2025, it
sppears likely that spent fuel will
remain &t these sites for more than 30
years beyond the time their reactors
were indefinitely shut down, at which
point their operating licenses could be
considered tohave effectively expired,
elthough they will continue to hold &
possession license for the storage of the
spent fuel.

In coneidering the means and
motivetion of the owner of an
indefinitely retired reactor to provide
safe long-term storage. the Commission
believes it is useful to distinguish
between the owner with only one
reactor, and the owner of a reactor at &
multi-unit site or an owner with
operating reactors at other sites. In the
case of a retired reactor at 2 multi-unit
site, the owner would have a clear need
to maintain the safety of storage at the
retired reactor sufficiently to permit
continued generation at the site. If the
owner of the retired reactor also owned
other reactors &t other sites, the spent
fuel at the retired reactor could be
transferred, if necessary, to the storage
facilities of other units still under active
mansgement. Of the four reactors just
cited, Indian Point 1 and Dresden 1 fit
this description, and the sibling reactors
at their sites are operating under
licenses that do not expire unti! well
beyond the year 2000-that is, well
within the post-OL period during which
the Commission has found that spent
fael could be safely stored pending the
evailability of e repository. -

For the Lacrosse and Humboldt Bay -
reactors, the Commission is confident
that, even if & repository is not available
within 30 years following their :
setirement, the overall safety and
environmental acceptability of extended
spent fuel storage will also be
maintained for these exceptional cases.
Because there will still be an NRC

possession license for the epent fuel at - : ver
" total spent fuel storage requirements

." . would not impose an unacceptable
safety or environmental problem,'even " -
" only to accommodafe the additicnal

e e

these facilities, the Commission will
retain ample regulatory authority to
require eny measures, such as removal
of the spent fuel remaining in storage
pools to passive dry storage casks, that
might become necessary untll the time

. financiglly or otherwise unable to™ ', *

under contracts pursuant to the NWPA.
It should also be borne in mind that
Humboldt Bay and Lacrosse are both
small early reactors, and their combined
spent fuel inventory totals 67 metric tons
of initial heavy metal. (See Spent Fue!
Storage Requirements {DOE/RL 88-34)
October 1988, Table A.3b., pp. A.15-
A7) Y for any reason not now
foreseen, this spent fuel can no longer
be managed by the owners of these
reactors, and DOE must assume

responsibility for its management earlier.

than currently planned, this quantity of
spent fuel is well within the capability
of DOE to manage onsite or offsite with
available technology.

Nor does the Commission sec &
significant safety or environmental
problem with premature retirements of
additional reactors. In the Commission’s
criginal Waste Confidence Decision, it
found reasonable essurance that spent_
fuel would have to spend no more than
30 years in post-operational storage
pending the availability of & repository.
For a repository conservatively assumed
to be evailable in 2025, this expected 30-
year maximum storage duration remains
valid for most reactors, and would be
true for all reactors that were
prematurely retired after 1995. Based on
the past history of premature
shutdowns, the Commission has reason
to believe that thelr likely incidence
during the next six years will be small
as @ proportion of total reactor-years of
operation.

Historically, 14 of the 125 power
reactors that have operated in the US.
over the past 30 years have been retired
before the expiration of their operating
licenses. These early retirements ’
facluded many Jow-power
developmental reactors, which may
make the ratio of 14 t0 125 B
disproportionately high as a basis for
projecting future premature shutdowns.

The Commission is aware of currently
operating reactors that may be retired
before the expiration of their OLs,
including: the recently-licensed
Shoreham reactor, which has generated
very little epent fuel; the Fort . Vrain

-temperature gas-cooled reector.
which its owner plans to decommission:
and the Rancho Beco reactor, which has
cperated for the past 12 years end may
or may not be retired. Assuming that
these end perhaps & few more reactors
do retire in the next several years, their

in the unlikely event that &l these .
reactors’ owners were rendered - -’

T

- that DOE sssumes title to the spent fuel \pjrovide adequate care, and DOE were

required to assume custody earlier than
currently envisioned under the NWPA.

Licensed non-power research reactors
provide an even more manageable case.
DOE owns the fuel for almost &ll of
these reactors, many of which have
been designed with lifetime cores that
do not require periodic refueling. For
those reactors that do discharge spent
fuel, DOE accepts it for storage or
reprocessing, and not more than an
estimated 50 kilogrems of such spent
fuel are generated annually.

Thus, given these worst-case
Eroiecﬁons. which are not expectations

ut bounding estimates, the Commission
finds that a delay in repository
availability to 2025 will not result in
significant safety or environmental
impacts due to extended post- .
operational spent fuel storage. To put it
another way, the Commission is
confident that, even if a repository were
not available within 30 years after the
effective expiration of the OLs for both
currently retired reactors and potential
future reactor retirements through 1995,
the overall safety and environmerital
impacts of extended spent fuel storage
would be insignificant. .

ILB.2.b. Although it is clear that there
is uncertainty in projections of total
future spent fuel discharges, it is not
clear that the institutional uncertainties
arising from having to restart a second
repository program should be
considered in detail in the current
Waste Confidence Decision review.

License renewals would have the
effect of increasing requirements for
spent fuel storage. The Commission
understands tha! some utilities are _
currently planning to seek renewals for
80 years. Assuming for the sake of
establishing & conservative upper bound
that the Commission does grant 80-year
license renewals, the total operating life
of some reactors would be 70 years, so
that the spent fuel initially generated in
them would have to be stored for about
100 years if a repository were not
available until 30 years after the
expiration of their last OLs.

Even under the conservative bounding
essumption of 80-year license renewals
for ell reactors, however, if a repository
were avallable within the first quarter of
the twenty-first century, the oldest spent
fuel could be shipped off the sites of all
currently operating reactors well before
the spent fuel initially generated in them
reached the age of 100 years. Thus, 8 .
second repository, or additional’
capacity at the first, would be needed.

a;x:ntlty' of spent fuel generated during .
later years of these reactora‘ e e
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operating lives. The evailability of 2
second reposilory would permit gpent
fue! to be shipped offsite well within 30
years after expiration of these reactors’
OLa. The seme would be trve of the
spent fuel discharged from any new
generation of reactor designs.

In sum, slthough some uncertainty in
total spent fvel projections does arise
from such developments s utilities”
planning renewa! of OLs for en
edditional 20 to 30 years, the
Commission believes that this Waste
Confidence review need not st this time
consider the institutional uncertainties
ariging from having to restsrt & second
repository program. Pven if work on the
second repositary program is not begun
until 2010 as contemplaled under current
law, there is sufficient sssurance that s
second repository will be availablein s
timeframe that would not constrain the
remova! of spent fuel from any reactor
. within 30 years of jts Kcensed life for
operstlion.

IL.B.3. Are early slippages in the DOE
repository progrom milestones

significant enough to affect the
Commission's idence thata
repository will be available when
needed for hea!th and gafety reasons?

The 2007-2008 timeframe imposed on
the Commission by the May 23,1679
remand by the Court of Appesls was
based cn the scheduled expiration of the
OLs for the Vermont Yankee and Prairie
Island nuclear reactors. The specilic
issues remanded to the Commission
were: {1) whether there s reasonable
assurance that an offsite storage
solytion will be available by the years
2007-2009 (the expiratior of the plants’
operating licenses); and, if not, {2}
whether there is reasonatle assurance
that the fuel can be stored safely at the
sites beyond those dates.

There wss no findicg by the Court
that public health end salety required
offsite storage or disposal by 2007-2009.
In directing the Commission to address
the safety of at-resclor storage beyond
2007-2n09, the Court recognized the
possihility that en offsite storage or
gx;spu?esal acility might not be evaflable

n.
The Commission has not identified a
date by which a repository must be
avafiable for heslth and safety reasons.
Taking into eccount institutional
requirements for spent fuel storage. the
Commission found, under Finding 8 in
the 1888 Waste Confidence Decision,
that spent fue] would be safely managed
unti} sufficient repository capecity is
available. The Commission also found,
however, that in effect, under the second
part of Finding 2, safe man ent
would not need to continue for more

than 30 years beyond expiration of any
reactor's OL, becagee sufficient
repotitory capacity was expected to
become avaflable within those 30 yeers.
Considering that spent fuel would not
have to be stored roore than 30 years
sfter eny reactor’s 40-year OL
expiration, end taking into sccount the
technical requirements for such starage,
the Commission went en to detemine
under Finding 4 thal, in efiect, spent foel
could be safely stored for gt Jeast 70
years &fier discharge from & reactor.
Thas, the Commission's 1984 Decision
did pot esteblish a time ;bgen sumcie;xtﬁ
repository capacily wou required;
established & minimum period during
which storege would continee to be safe
and environmentally accepteble pending
the expected evailability of sufficient
remsitory capacity.

oriemally dotiimed and OLs imaed
were origi {3 iss
fora liqmlife for operation of 40
years, mission is proposing
elsewhere in this Federal Register notice
a clarifying revision of Finding 4 1o say
that spent fuel can be safely stored ata
reactor for pt leas! 30 yean after the
“kicensed bfe for operation™ of that
reactor. kmplicitly, the ed ose of
the pkrase “licensed lile for eperation”
clarifies that the Corunission found in
1984 that NRC licensing requirernents
for resctor facility design, construction,
and operation provide reasonable
sssurance that spent fuel can be stored
safely and without significant
environmental impacts for at least the
first 40 years of the reactor’s kife. Tke
Commission's proposed finding also
implies that, barring any significant and
pertinent unexpected developments,
neither technical nor institutional
constriints would adversely affect this
assurance for a1 least another 30 years
gfter that first 40 years. Another
implication of this revised finding is
that, where 8 utility is able to meet NRC
requirements to extend that reactor’s
operating lifetime by license renewal,
spent fuel storage for at least 30 years
beyond the end of the period of
extended life will also be safz and
without significant environmental
impacts.

assessing the eflect of early
slippages in DOE reposiiory program

estones, therefare, the mos{

fmportant consideration is not tke
earliest date that an operating license
actually expired, but the earliest date
that an OL was fssued. The earliest OL
to be fssved was for Dresden 1 in 1859,
followed by @ number cf reactors
Licensed for operation in 1962. The OLs
for ell of the 111 power reactors now
licensed to operate are comrently
scheduled to expire sometime within the

first three decadzs of the twenty-first
century, which is also the period in
which their currently licensed life for
operation would end. (See Nuclear
Regolatory Commission 1589
Information Digest, NUREG-1350, Vol. 1,
p- 33.) Thus, conservatively sssuming
here that there will be no license
renewals, the earliest timeframe when a

. repository might be needed fo dispose of

spent fuel from the majority of reactors
is 2028-2050.

As proposed in the first part of
Finding 2, the Commission bas
reasonable assurance that a repositary
will be available within the first quarter
of the twenty-first century. Even if &
repositary were not available until 2025,
this would be several years before the
beginning of the earliest timeframe
within which, based ob an assumed 30-

ear slorage after an assumed 40-year
icensed life of reactor operation. 8

" repository might be needed for gpent

fuel disposal Thus, ezrly slippages in
DOE's program milestones do not affect
the Commission’s confidence that &
repository will be available within that
timeframe.

J1.BA. NRC has stated thet the 3- o ¢-
year kicense gpplication review
schedule is optimistic, end that for NRC
Lo meet this schedvle, DOE must submit
@ complete end high-quality license
applicetion. In the September 16, 1938
NRAC comments to DOE on the Dreft
2088 Mission Plen Amendmert, the
Commission requested that DOE
acknowledge fts commitment to develop
this complete end high-quality
epplicotion, “even If this would result in
longer times to collect the necessary
information end subseguent deleys I
submitting the kicense application.”
Will NRC's emphasis on the
completeness and quolity of the license
gfb‘mﬁm kove a significant effect on
tming of the submittal of the license
application and subsequent licensing
proceeding to grant consiruction
outhorizotion in time far sepository
availobility by 2007-20097 )

As the NRC Indicated to DOE in
NRC’s October 25, 2085 comments en
the draht PDS, the three-year statutory
schedule for the NRC licensing
proceeding on the applicetion for
construction authorization is optimistic.
The Commission has sought ways to
improve the prospects for meeting this
schedule, for exa by developing the
LSS for expedited discovery
during the hicensing proceeding.

I the same correspondence on the
PDS, NRC elso stated that the adequacy
of the three-year review period depends
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on DOE's submittal of a complete and
high-quality application. A license
application supported by inadequate
data may lead to findings during the
licensing proceeding that the results of
ceriain tests cannot be edmitted as part
of the license epplication. If it is not
possible 1o repeat the tests in question,
NRC may have no alternative but to
deny the application-with & consequent
loss of program momentum and
censiderable financial cost.

In the November 1989 Reassessment
Report, DOE announced extensions in
all major repository program milestones.
The current target date for repository
availability is 2010. In a speech before
the 1983 Nuclear Energy Forum. W,
Henson Moore, Deputy Secrelary of
Energy. stated thal a permanent
repository et Yucce Mountain could not
be operational before 2010, under
cptimum circumstances. The 2010 at-the-
earlies! timeframe falls outside of the
2007-2009 timeframe for an “offsite
storage solution” in the 1879 Court
remand which precipitated the NRC's
Waste Confidence Proceeding. In the
Reassessment Report, DOE noted that in
developing ils current schedule, certain
activities, one of which was NRC's
review of the license application, were
outside of DOE's control. However, DOE
also stated that it would continue its
ongoing interactions with NRC and EPA
*to reduce the number of unresolved
jssues remeining et the time of licensing,
which should enhance confidence that
the license epplication can be reviewed
in three years. es called for in the
Nuclear Waste Policy Act.” The NRC
does not believe that it is likely that
NRC's emphasis on completeness end
quality of the license application will
contribute to subsiantial delays in
submitting the license application and in
the licensing proceeding that would
delay repository availability much
beyond 2010 &t the Yucca Mountasin site.

In any case, the Commission remains
convinced that the benefits to the
repository program of submitting a high-
quality license application would
outweigh the cost of delay in preparing
the application. NRC has always placed
great emphasis on early resclution of
potential licensing fssues in the interest
of expeditious review of the license
application and timely repository
availability. 1t is in the same spirit of
timely repository operation that the
Commission is urging greater attention
to quality than to meeting the schedule
for submitta! of the license epplication.
NRC believes that & complete and high-
quality license application offers the
best availeble assurance that timely

repository licensing and operation can
be achieved. )

In addition to expediting the review of
the spplication, a high-quality license
application and site characterization
program should enhance overall
confidence that any site granted a
construction suthorization will prove to
be reliable during the period of
performance confirmation. It will also
increase public confidence that the
progrem is being carried outin a
thorough and technically sound manner.

11.C. Conclusion on Finding 2

In reexamining the technicel and
institutiona) uncertainties surrounding
the timely development of & geologic
repository since the 1984 Waste
Confidence Decision, the Commission
has been led to question the
conservatism of its expectation that a
repository would be available by 2007-
2009,

" At the time of the 1954 Decision, the
Commission said that timely attainment
of & repository did not require DOE to
adhere strictly to the milestones set out
in the NWPA, and there would be
delays in some milestones. It did not
appear to the Commission &t the time
that delays of & year or 80 in meeting
any of the milestones would delay the
date of repository availability by more
than a few years beyond the 1998
deadline specilfied in the Act.

Since then, however, several
developments have made it apparent
that delays of more than a few years are
to be the norm rather than the exception
in the early years of this program. There
has been & twelve-year slip in DOE's
estimate of repository availability from
1998 to 2010, and DOE has been unable
to meet such near-lerm repository
program milestones as excavation of the
exploratory shaft and the start of in-situ
testing. There remains the possibility
that potential repository availability at
the Yucca Mountain site will be further
delayed due to unforeseen problems
during site characterization.

In predicting the timing of repository
availability, the suitabdility of Yucca
Mountain should not be assumed. Yucca
Mountain {s now the only candidate site
available; the NWPAA required that
DOE terminate site characterization
activities at all sites other than the
Yucca Mountain site. In efiect, the 2007-
09 schedule for repository availability in
the original Waste Confidence Decision

would have to begin at another site or
suite of sites, with consequent further
delay in repository availability. The
final decision on the suitability of the
site to proceed to licensing and
repository development will rest with
DOE. but the position of the NRC staff
will figure in that decision. The staff will
not be able to make a recommendastion
to & licensing board to authorize
repository construction at Yucca
Mountain unti! gll site characterization
activities have been completed. DOE
might thus be unable for several more
years to determine whether there will in
fact have 1o be a delay to find and
characterize another site.

Another reason the Commission is
unwilling to assume the suitability of
Yucce Mountain is that NRC must be
mindful of preserving all its regulatory
options—including a recommendation of
license application denial-to assure
adequate protection of public health and
safety from radiological risk. In our
view, it is essential to dispe! the notion
thet for schedular reasons there is no
alternative to the currently preferred
site. This view is consistent with past
Commission statements that the quality
of DOE's preparations for a license
application should take precedence over
timeliness where the two conflict. 11 is
also consistent with the view that
because we are making predictions
about completion dates for & unique and
complex enterprise at least some 20
years hence, it is more reasonable to
express the timescale for completion in
decades rather than years.

In order to obtain e conservative
upper bound for the timing of repository
availability, the Commission has made
the assumption that the Yucca Mountain
site will be found to be unsuitable. If
DOE were authorized to initiate site
screening for a repository et & different
site in the year 2000, the Commission
believes it reasonable to expect that &
repository would be available by the
year 2025. This estimate is based on the
DOE position that site screening fore
second repository should begin 25 years
before the start of waste acceptance.

‘The consideration of technical and
institutiona!l issues presented here has
found none that would preclude the
availability of a repository within this
timeframe. Given DOE's revised
schedule, which provides 11 years for
site characterization activities instead of

could have been met only if Yuccs six, it is possible that the Yucca
Mountain survived the repository «~ Mountain site could be found unsuitable
development process as e licensed site after the year 2000. In this case, DOE
without major delays tn site would have fewer than 25 years to
characterization and licensing. If this initiate gite screening and develop &
site were found to be unlicenseable or repository for availability biizgzs' The
otherwise unsuitable, characterization NRC will evaluate the likelihood of this
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development during the next scheduled
1eview of the Waste Confidence
Decision in 1999.

For the second part of its 1984 finding
on repository availability, the
Commission found reasonatle
assurance that sufficient repository
capacity will be available within 30
years beyond expirstion of any reactor
OL to dispose of existing commercial
high Jeve! wasie and spent fuel
ariginating in that reactor and generated
up to that time. The Commission
believes that this finding shoald also be
modified in light of developments since

1884. ’

When the Commission made this
finding, it took into consideration both
technice] and institutiona! concerns. The
techmical concern centered on the ability
of the spent fue] end the engineered at-
reactor slorage facilities to meet the
requirements for extended post-
operational storage before shipment for
disposal. The institutiona) question
concerned whether the utibty currently
responsible for post-operstional at-
reactor storage, or some substitute
organization, would be sble to assure
the continned safety of this storage.

The principal new developments since
1684 that bear on these questions are: (1)
that dry spent fuel storsge technologies
have become operstional on a
cm‘“ scale; 5?1:18 (2%1&3;1‘:;%:'&!
utilities are procee W s to
seek renewals la:‘ their od&:;?o?
eppropriate plant upgredi en
additional period up to 30 years beyond
the 40-year term of their current
licenses. The eccumulation of operating
experience with dry-cask storage, &
technology requiring little ective long-
term maintenance, provides additional
asgurance that both the technical and
institutional requirements for extended

t-operational spent fuel storage will
e metl. License renewels, however,
would have the effect of increasing
requirements for both the quantity and
possibly the duration of storage. If the
Commission were to grant 80-year
license renewals, the totsl opersting life
of gome reactors could be 70 years, 80
that the spent fuel initially generated in
such reactors would have to be stored
for about 100 years, if a repository were
not available until 30 years after the
expiration of their last OLs. This raises
the question as to whether that spent
fuel, and the hardware and civil
ineering structures for storing . can
continae to meet NRC requirements for
en additiona} 30 years beyond the
:;;:;od the Commission supported in
For all the reasons cited n the
discussion of Finding 4. the Commission
believes there s ample technical besis

for confidence that spent fuel can be
stored salely and without signfficent
environmental impact et these reactors
for st least 100 years. i a repository
were available within the first quarier of
the twenty-first century, the oldest spent
fuel could be shipped off the gites of i
currently operating reactors well before
the spent fuel initially generated in them
resched the ege of 100 years.

The need to consider the inetitational
aspects of storage beyond 30 years efier
OL expiration was not in evidence in
1984 because the Commigsion was
confident that at least one repository
would be gvailable by 2007-2008. On
that schedule, waste acceptance of
spent fuel from the first reactor whose
operating license had exptred (tndian
Point 1, terminated in 3980) could have
begun within 30 years of expiration of
that license. If a repository does not

rove to be available until 2025,

owever, it would not be available
within 30 years of the time that OLs
could be considered effectively to have
expired for Indian Point 1 and the three
other plants with spent fuel onsite that
were retired before the end of their
licensed life for reactor operation. The
same would be true of any additicnal
regctors prematurely retired between
now and 1995, when the 30-year clock
slarts for the availability of & repository
by 2025. Premature shutdowns
notwithstanding, the Commission has
reasons 1o be assured that the spent fuel
at gll of these reactors will be stored
salely and without significant
environmenta! impact until sufficient
repository capacity becomes available.

Considering first the technical reasons
for this essurance, it is impaortant to
recognize that each of these reactors
and its spent fuel storage installation
were originally licensed in part on the
strength of the spplicant’s showing that
the systems and components of concern
were designed and built to assure safe
operation for 40 years under expected
normal and transient severe conditions.
Al of the currently retired reactors have
& significant portion of that 40-year
Wﬂ life remaining, and all have

small guantities of epent fuel onsite
fn storage installations that were
licensed to withstand considerably
larger therma! and radiation loadings
from much greater quantities of spent
fuel Of the four reactors currently
retired with spent fuel onsite, the two
with far the longest terms of operation,
Lacrosse and Dresden, were operated
for 19 end 18 years, respectively.

For the continued sale management of
the spent fuel n storage installations at
any existing or potential prematurely
retired plant, the Commission believes it
can reasonably rely on the continved

stroctzral and functional integrity of the
lant's engineered storage instellations
or at keas? the balance of its originally
licensed life s if the OL were still in
efiect. This is to say that for the
of Finding 2, no foreseeable
technical constraints have arisen to
disturb the Commission's essurance that

. spent fuel storage at any reactor will

remain safe and environmentally
acceptable for al least 30 years after its
licensed life for operation, regardiess of
whetber its OL has been terminated at
&b earlier date.

The Carmenission also sees no
insurmountable institotional obstacles
to the cootinned sale management of

ent fuel daring the remainder of any

utdown reactor’s inftially licensed Life
for operation, or for sl least 30 years
thereafier. Because there will atill be &n
NRC possession license for the spent
foel at any resctor \hatl:al ctgdeﬁnitely
suspended operations, the Commission
will setain ample regulatory antherity to
require any measures, such as removal
of the spent fuel remaining in storage
pools to passive dry stocege cesks, that
might eppear necessary afier an OL
expires. Even if a licensed utility wese to
become insolvent. and responsibility for
spent fuel management were transferred
to DOE earlier than is currently planned,
the Commission has no reason to
believe that DOE would be unable to
carry out any safety-related meesures
NRC considers pecessary. Thus, in the
case of a premature reactor setirement,
the Commission has an adeguate basis,
on both technical end institutional
grounds, for reasonable ssswrance that
spent fuel can be stored safely and
without significant environmental

acts for at least 30 years beyond not

only the actua! end of that reactar’'s OL,
but the end of its originally licensed life
for operation.

In sum, considering developments
since 1984 in the repository development
program. in the operating performance
of U.S. power reactors. end in spent fuel
storage technology, the Commission
finds that: (1) the overal] public health,
safety, and environmental iropacts of
the possible unavailability of a
repository by 2007-2009 would be
fneignificant; and (2) neither 80-year
renewals of reactor licenses nor a delay
in :ue’paa!!oxy availsbility to 2025 will
renlt in significant safety or
environmental impacts from extended
post-operational spent fuel storage.

The Commission finds ample grounds
for fts proposed revised findings on the
expected avaflability of e repository.
The institutional support for the
repository p is well-established.
A mechanism for funding repository
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program activities is i place, and there
is & provision in the NWPA for
edjusting, il necessary. the Jee paid by
utilities inta this fund. Congress has
continued to provide support {or the
reposilory program in seiting milestones,
delineating responsibilities, establishing
advisory bodies, and providing a
mechanism for dealing with the
concerns of States and affected Indian
tribes,

Technical support for extended spent
fue! storage has improved since 1984
Cousidering the growing availability,
reasonsble cost. and sccumulated
operating experience with new dry cask
spent fuel storage technology since then,
the Commission now has even greater
assuraace that-spent fuel can be stored
safely and without gignificant
environmental impact for at least 30
years after the expected expiration of
any reactor's OL. Where & reactor’s OL
has been terminated before the expected
expirstion date, the Commission bas an
adequate besis to reaffirm what was
fmplicit in its initial concept, namely:
that regardless of the actual date when
the reactor’s %perating authority
effectively ended. spent fuel can be
stored safely and without significant
environmertal impacts for at least 30

ears beyond that reactor's licensed life

- for operation.

There is thus no foreseeable health
and safety or environmental -
requirement that a repository be made
available within the 2007-2009
timeframe at jssue in the Commission’s

proce .

Indeed, the Commission sees
tmportant NRC mission-related grounds
for evoiding any statement that
repository operation by 2007-2009 is
required. Geologic disposal of high-level
radicactive wastes is an unprecedented
endeavor. It requires reliable projections
of the waste isolation performance of
natural and engineered barriers over
millennta. After the repository is sealed,
setrieval of the emplaced wastes will no
Jonger be practicable, and the .
commitment of wastes to that site will,
by de be jrreversible. In DOE's
testing, both in the laboratory end at the
candidate repository site, in its
development of facility end waste-
package designs, end in ali other work
to demonstrate that NRC requirements
will be mét for & repository et Yucca
Mountain, the Commission believes that
%conﬁdn p enc;‘l;:both mc&dgee

¢ depends less on mee

schedule for repository operation than
on meeting safely requirements and
doing the job right the first time. Thus,-
given the Commission’s assurance that
spent fuel can safely be stored for at

T

Jeast 100 years if necessary, it sppesrs
prudent for &ll concerned to prepere for
the better-understoocd and more
manageable problems of storage for &
few more years in order 1o provide
additiona! time to assure the success of
permanent geologic disposal.

‘This is not to say that the Commission
is unsympathetic to the need for timely
progress toward an operational
repository. It is precisely because NRC
is so confident of the national
commitment to achieve early reg:sitory
operation that the Commission believes
ft no longer need add its weight to the
considerable pressures already bearing
on the DOE program. There is ample
institutional impetus on the part of
others, inclhuding Congress, the nuclear
power industry, State utility rate
regulatory bodies, end consumers of
puclear-generated power, toward DOE
achievement of scheduled program
milestones. With continuing confidence
in the technica! feasibility of geclogic
disposal, the Commission has no reason
to doubt the institutional commitment to
achieve it in a timeframe well before it
might become necessary for safety or
environmental reasons. Indeed, the
Commission believes it advisable not to
sttempt in this review & more precise
NRC estimsate of the point at which e
repository will be needed for
radiological safety or environmental
reasons, Jest this estimate itselfl
undermine the commitment to earlier
achievement of repository operations.

To find reasonable assurance thata
repository will be available by 2007-
2009, however, is @ different and more
consequential proposition in the context
of this review, In light of the delays the
program bas encountered since jts
inception, and the regulatory need to
avoid & premature commitment to the
Yucca Mountain site, the Commission
could not prudently describe a basis for
assurance that the previous DOE
schedule for repository operation in 2003
would not slip another four to six years
under any reasonably foreseeable
dmmn:ahn’%ecs. The NRC‘;:Eevel itd is
more re to expect that a seposiiory
at the Yocca Mountain gite eou.lfge
available by the year 2010 or & few
years thereafter, if the Yecce Mountain
site is found to be suitable. This revised
estimate, however, could too easily be
misinterpreted as an NRC estimate of
the time at which continued spent foel
storage at these sites would be unsafe or
environmentally significant. The :
Commission's enhanced confidence in
the safety of extended spent fuel storage
provides adequate grounds for the view
that NRC need not at this time define
more precisely the period when, for

reasons related to NRC's mission. a
permsanent elternstive to post-
operatione] spent fuel storage will be
needed. The Commission therefore
proposes the following revision of fts
original Finding on v::ﬁn b:nﬂic:!erg, .
repository capacity wi evailable:
ﬁ'z Ctgmissaon tﬁymh reasanable
assurance that at least one mined geologic
repository will be available within the first
qusarter of the twenty-first century, and
sufficient repository capacity will be

" avaflable within 30 '{;nrl beyond the Lcensed

life for operation (which msy include the
term of ¢ revised er renewed license)' of any
reactor to dispose of the commercial high-
leve! radicactive waste and spent fuel
originating in such reactor and generated up
to that time. o Finding 3:Th

Reaffirmed Finding 3: The
Commission finds reasanable assurance
that high-level radioactive waste and
spent fuel will be managed. in a safe
manner until sufficient repository
capacity ks available to assure the safe
disposa) of all high-leve] waste and
spent fuel.

UHIA. Issues Considered in
Commission's 1884 Decision on Finding
s

In the Commission’s discussion of
Finding 3 in its Waste Confidence
Decision (49 FR 34658, August 81, 1664),
in Section 2.8 > Third Commission
Finding.’ the Commission stated,

Nuclear power plants whose operating
licenses expire after the years 2007-00 will be
subject to NRC regulation during the entire
period between thetr initia] operation and the
avaflability of & waste repository. The
th;c.:::mziui;:nn :m m:&a:;e u:um ﬁaat

spent fuel genern ese license
plants will be managed by the licensees in e
o s ey pecihe ot

tions any ific license

conditions that may be impased on the
licensees will aasure adequate protection
the public bealth and safety. Regulations
primarily addressing spent fuel storage
fnclude 10 CFR Part 50 for storsge &t the
reactor facility and 10 CFR Part 72 for storege
in independent spent fuel storage
installations (ISFSls). Gafety and
environmenta! fasoes involving such storage
are addressed in licensing reviews under
both Parts 80 and 72, and continued storage
operations are andited and inspected by
NRC. NRC's experience in more than 80
individual evaluations of the safety of spent
fuel storage shows that significant releases of
radioactivity from spent fuel under licensed
storage conditions are extremely ramote.

Some nuclear powsr plant operating
licenses expire before the years 2007-06. For
technical, econamic or other reasons, other
plants may choose, or be forced to terminate
operation prior to 200708 even though their

of

*The parenthetica? “which may inciude the
umounvhcdormemd’m Bcense™ bas boan
added to sevised Finding 2 to maks it consistent
with revised Finding €. -
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operating licenses have not expired. For
example, the existence of a safety problem
for & particular plant could prevent further
operation of the plant or could require plant
modifications that make continued plant
operation uneconomic. The licensee, upon
expiration or termination of its license, may
be granted (under 30 CFR Pert 50 or Part 72} &
license 1o retain custody of the spent fuel for
a specified term (unti! repository capacity is
available and the spent fuel can be
transferred to DOE under Sec. 123 of the
Nuclear Waste Policy Act of 1882) subject to
NRC regulations and license conditions
needed to assure adequate protection of the
public. Alternatively. the owner of the spent
fuel, a3 & last resort, may apply for an interim
storage contract with DOE, under Sec. 135(b)
of the Act, until not leter than 8 years aftera
repository or monitored retrievable storage
facility is available for spent fuel. For the
reasons discussed above, the Commission is
confident that in every case the spent fuel
generated by those plants will be managed
safely during the period between license
expiretion or termination and the availability
of a mined waste repository for disposal.

Even if a repository does not become
evailable until 2025, nothing has
occurred during the five years since its
original Decision to diminish the
Commission's confidence that high-level
waste and spent fuel will be managed in
@ safe manner until & repository is
evailable. The same logic just stated
continues to epply through the first
quarter of the twenty-first century. NRC
reguletions remain adequate to assure
safe storage of spent fuel and
radioactive high-level waste at reactors,
. atindependent spent fuel storage

fnstallations (ISFSIs), and in an MRS
until sufficlent repository capacity is
available.

10 CFR subsection 72.42(a) provides
for renewal of licensed storage at ISFSls
for additional 20-year periods for interim
storage, or for additional 40-year periods
for monitored retrievable storage of
spent fuel and solidified radiocactive
high-level] waste if an MRS facility is
constructed, licensed, and operated.
This would ensure that spent fue! and
solidified high-level waste, if any were
to be delivered to an MRS facility,
would remain in safe storage under NRC
regulation throughout its storage. The
Commission has also published for
public comment & proposed amendment
to part 72 to issue & general license to
reactor licensees (o use approved spent
fuel storage casks at reactor sites.
Currently, the Commission is
considering the draft final amendment
for this rulemaking action. If this
amendment is promuliated. no lgedﬁc
part 72 license would be required.
Operating license holders would register
with NRC to use approved casks en
theb sites

Spent fuel may continue to be stored
in the reactor spent fuel pool under a
part 50 “possession only" license after
the reactor has ceased operating. In
sddition, DOE's policy of disposing of
the oldest fue! first, es set forth in its
Annuel Capacity Report, makes it
unlikely that any significant fraction of
tota! spent fuel generated will be stored
for longer than the 30 years beyond the
expiration of any operating reactor
license. This expectation, established in
the Commission's original proceeding,
continues to be reasonable, even in the
event that a repository is not available
until some time during the first quarter
of the twenty-first century. Even in the
case of premature shutdowns, where
spent fuel is most likely to remain et &
eite for 30 years or longer beyond OL
expiration (see Finding 2, previously
discussed), the Commission has
confidence that spent fuel will be safely
managed until safe disposal is available.

Until the reactor site has been fully
decommissioned, end spent fuel has
been transferred from the utility to DOE
as required by NRC regulations, the
licensee remains responsible to NRC.
Furthermore, under 10 CFR subsection
50.54bb, originally issued in final form
by the Commission with its 1854 Waste
Confidence Decision, a reactor licensee
must provide to NRC, five years before
expiration of an OL, notice of plans for
spent fuel disposition. Accordingly, the
Commission concludes that nothing has
changed since the enactment of the
Nuclear Waste Policy Act of 1682 and
the Waste Confidence Decision in
August 1984 to diminish the
Commission's “...sreasonable assurance
that high-level radioactive waste and
spent fuel will be managed in & safe
manner unti] sufficient repository
cag:c‘ity is avajlable...”

uant tc the NWPA, the

Commission issued in final form 10 CFR

art 63, “Criteria and Procedures for

etermining Adequacy of Available
Spent Nuclear Fuel Storage Capacity,”
addressing the determination of need,
any, for DOE interim storage. No
applications were received by the June
30, 1689 NWPA deadline incorporated
into the Commission’s rule, and it seems
unlikely that any applications will be
made to NRC for interim storage by
DOE. Even {f NRC had made an
exception for a late application, a
deign%entatim,z would have to have belen
made before January 1, 1890 to comply
with the NWPA. .

J11.B. Relevant Issues That Hove Arisen
eince the Commission’s Original
Decision on Finding 8

Although a DOE facility may not be
available to enable the Department! to

begin accepting spent fuel in 1898, as
currently provided in the contracts
under the NWPA, the Commission’s
confidence in safe storage is unaffected
by eny potential contractual dispute
between DOE and spent fuel generators
and owners as to responsibility for
spent fuel storage. In the event that DOE
does not take title to spent fuel by this
date, & licensee under either 10 CFR part
50 or part 72 cannot ebandon spent fuel
in its possession.

The Commission recognizes that the
NWPA limitetion of 70,000 MTHM for
the first repository will not provide

~sdequate capacity for the total amount
of spent fuel projected to be generated
by all currently operating licensed
reactors. The NWPAA effectively places
& moratorium on a second repository
program until 2007-2010. Either the first
repository must be authorized and able
to provide expanded capacity sufficient
to accommodate the spent fuel
generated, or there must be more than
one repository. Bince Congress
specifically provided in the NWPAA for
a first repository, and required DOE to
return for legislative authorization for a
second repository, the Commission
believes that Congress will continue to
provide institutional support for
adequate repository capacity.

The Commission’s confidence about
the avallability of repository capacity is
not affected by the possibility that some
existing reactor licenses might be
renewed to permit continued generation
of spent fuel at these sites. Because only
two reactor licenses are scheduled to
expire before 2003, the impact of license
renewals (a matter not considered in the
Commission's 1854 Decision) will have
no significant effect within the first
quarter of the twenty-first century on
scheduling requirements for a second
repository. Renewals may slightly
alleviate the need for & second
repository in the short term, because
spent fue} storage capacity will be
expanded for extended storage at these
reactor sites. Over the longer term,
renewals might increase spent fue!
generation well into the latter half of the
twenty-first century. Nonetheless,
nothing in this situation diminishes the
Commission's assurance that safe
storage will be made available as
needed.

In summary, the Commission finds no
basis for ch the Third Finding in

its Waste Conlidence Decision. The
Commission continues to find
“.reasonable assurance that -level

radioactive waste and spent fuel will be
-managed in a safe manner until
sufficient repository capacity is
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svailable 1o assure the safe disposal of
“all high-level waste and spent fuel.”
Originel Finding 4: The Commission
finds reasonable assurance thet, if -
necessary, spent fuel generated in eny
reactor can be stored safely and without
significant environmental impacts for at
least 30 years beyond the expiration of
that reactor’s cperating license et that
reactor’s spent fuel storage basin, or et
either onsite or offsite independent
spent fuel storage installations.
Revised Finding 4: The Commission
_finds reasonable assurance that, if
necessary, spent fuel generated in any
reactor can be stored safely and without
significant environmenta! impacts for st
least 30 yedrs beyond the licensed life
for operation (which may include the
term of a revised or renewed license) of
that reactor at its spent fuel storage
basin, or at either onsite or offisite
independent spent fuel storage
fnstalletions.

IVA. Issues Consicered in
Commission’s 1884 Decision on Finding
4

In the Commission's discussion of
Finding 4 in its Waste Confidence
Decision (49 FR 34658; August 31, 1984)
section 24 “Fourth Commission
Finding.” the Commission said that:

Although the Commission has reasonable
sasurence that a1 beast one mined geologic
repository will be available by the years
2007-08, the Commission also realizes that for
various reasons, including insufficient
capacity to immedistely dispose of all
existing spent fuel, spert fuel may be stored
in existing or new storage facilities for some
:erlodl beyond 200709, The Commiasion

elieves that this extended storage will not
-be necessary for any period longer than 30
zem beyond the term of an operating
cenye. For this reason, the Commission has
addressed on & generic bas!s o this decision
the safely and environmental impacts of
extended spent fuel slorage at reactor spent
fuel basins or at either onsite or offsite spent
fuel storage installations. The Commission
finds that spent fuel can be stored safely and
without significant environmental impacts for
at least 30 years beyond the expiration of
reacior operating licenses. To ensure that
spent fuel which remains in storage will be
managed properly until transferred to DOE
fur disposal, the Commission is proposing an
amendment to its regulations (10 CFR Part
60}). The amendment will require the licensee
fo notify the Commission, five years prior o
expiration of its reactor operating license,
how the gpent fuel will be managed unil
disposal.

The Commission's finding is based on the
record of this proceeding which indicates that
significant releases of radioactivity bom
spent fuel under Lcensed storage conditions
are highly unlikely. It is also supported by the
Commission’s experience in conducting more
than 80 individual safety evaluations of
storage facilities.

The szfety of prolonged spent fuel storage
can be considered in terms of four msjor
issues: (s} The long-term integrity of spent
fuel under water pool storage conditions. {b)
structure and eomponent safety for extended
facility eperstion, {c) the sa’ety of dry
storsge, end {d) potential risks of accidents’
and acts of sabotage at spent fuel storege
facilities. -

For reasons discussed above, the
Commiszion arrived a1 a provisional
figure of 70 years or more for storage
(i.e., a €0-year reactor OL spac, plus 33
yesrs o more).

The 70-year-plus estimate {s supported
by oral testimony from the puclear
industry to the Commission in the
Waste Confidence Proceeding. {See
Transcript of Commission Meeting. “In
the Matter of: Meeting on Waste
Confidence Proceeding.” January 11,
1882, Washington, DC, pp. 148-160). This
tesﬁm?g specifically eddressed safety
fssueg related to water pool storage of
spent fuel and supported the position
that spent fuel could be stored for an
indefinite period, citing the industry's
written submittal to the Commission in
the proceeding. (See “The Capability for
the Safe Interim Storage of Spent Fuel”
{Document ¢ of €), Utility Nuclear Waste
Munagement Group and Edison Electric
Institute, July 1980). Some of this
material elluded to in the ora! testimony
was subsequently referenced by the
Commission in its discussion of water
pool storage issues and its Fourth
Finding of reasonable assurance that
spenl fuel and high level waste “..will
be managed in & safe manner.” (See 48
FR 34658 at pp. 34881-2, August 81, 1884).

I & reactor with e 40-year inftial
license were to have that license
renewed for another 30 years, the -
Commission believes that the spent fuel
generated at that reactor can be safely
stored for at least several decades past
the end of the 70-year opersting period.
Adding to these 70 years the expected
80-year post-OL period d which the
Commission believes, urder Finding 2,
that sufficient repository capacity will
be made available for any reactor's
spent fuel, the tota! storage time would
b'lgb“fcfn? mrhgm.’ 1 Fourth Finding

ma £0 ing,
the Commission did not determine that
for technical or regulatory reasons,
storage would have to be limited 10 70
years. This is epparent from the
Commission’s use of the words “..for of
leost 30 years beyond the expiration of
that reactor’s operaugg
License...[emphasis added).” Similarly, in
using the words "at least™ in fts revised
Finding Four, the Commission is not
suggesting 30 years beyond the licensed
life for operation {which may include the
term of a revised or rene license)
represents any technical limitation for

safe and environmentally befnign foe]
storage. De'gmdatitm rates of spent fue!
in storage, for example, are slow enough
that 1t is bard to distinguish by
degradsation alone between spent fuel in
storage for less than a decade end spent
fuel stored for decades.

The Commission's revised Finding
here {3 meant to epply both to wet
siorege in reactor pools and dry storage
in engineered facilities cutside the
reactor containment bullding Both dry
and wet storage will be discussed in

detall pext.
Bince the Waste Confidence
gedlism, which found t:aé;uterial

egradation processes storage
were well-understood. and that dry-
storage systems were simple, passive,
and easlly maintained, NRC and ISFS!
operators have gained experience with
dry storage which confirms the
Commission’s 1964 conclusions. NRC
staff safety reviews of topical reports on
storage-system designs, the licensing
and inspection of storage a1 two reactor
sites, and NRC promulgation of the part
72 amendment for MRS, have
significantly increased the agency's
understanding of and confidence in dry .
storage.

Under NWPA Section 218({a), DOE has
carried out spent fuel storege research
and development as well as .
demonstration of dry cask storage &t its
Idaho National Engineering Laboratory.
Demonstration has been carried out for
meta] casks under review or previously
reviewed by NRC stafl. DOE has also
provided support to utilitiesindry
storage licensing actions [see
Godlewski, N.Z., “Spent Fuel Storage—
An Update,” Nuclear News, Vol. 80, No.
8, March 1587, pp.47-52).

Dry storage of spent fuel has become
an available option for utilities, with at-
reactor dry storage licensed and
underway at three sites: the H.B.
Robinson Steam Electric Plant, Unit 2, in
South Carolina, and the Surry Nuclear
Station in Virginis. A license was
recently granted for a modular system st
Duke Power Company's Oconee Nuclear
Station site. New applications have
been received in 1989 for CP&L's
Brunswick site, for the Baltimore Gas
and Electric Company’s Calvert Clifis
site, and in 1090 for Consumer Power
Company’s Palissdes site. Based on
utility statements of intent, and
projections of need for additional
storages capacity at reactor sites, the
NRC staff expects numerous
applications from utilities over the next
decade (see “Final Version Dry Cask
Storage Study,” DOE/RW-0220,

February 1939).
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Since the original Waste Confidence
finding, the Commission has reexamined
long-term spent fuel storage in issuing
an emendment to 10 CFR part 72 to
address the storage of spent fuel and
high-level radioactive waste in an MRS,
as envisioned by Congress in Section
141 of the NWPA. Under this rule,
storage in an MRS is to be licensed for &
?erlod of 40 years, with the possibility
or renewsl. The Commission
determined not to prepare an
environmental impact statement for the

osed amendments to 10 CFR part
72, bowever. {See 53 FR 31651, p. 31657;
August 19, 1888.) An environmental
assessment end finding of no significant

‘impact were issued because the

Commission found that the
consequences of Jong-term storage are
pot significant. The environmental
assessment for 10 CFR part 72,
“Licensing Requirements for the
Independent Storage of Spent Fuel and
High-Leve] Radioactive Waste,”
NUREG-1092, assessed dry storage of

" spent fuel for a period of 70 years after

receipt of spent fuel from a reactor:

The basis chosen for evaluating license
requirements for the long-term storage of
spent nuclear fuel and high-level radiocactive
waste in an MRS is an installation having e
70-year design lifetime and s 70.000 MTU

" setorage capability. This assessment focuses

g t.b; potential envimnmem;'l eomeg;::rcu
4 long-term storage period, & peri
which the sion needs to assure itself
of the continued safe storage of spent fue!
and high-level radioactive waste and the
performance of materials of construction.
This means the relisbility of systems - -
fmportant to safety needs to be established to
ensure that long-term storage of spent fuel
and HLW does not adversely impact the
environment. . : . e
For example, the staff needs to establish |
that systems, such &3 concrete shielding,
bave been evaluated to determine how their
physical properties withstand the - -
consequences of irradiation and heat flux for
sbout a 70-yezr period. The Commission
addressed structure and component safety
for extended operation for storage of spent
fuel in reactor water pools in the matter of
waste confidence rulemaking proceeding. The
Commission's &relimlnary conclusion Is that
experience with spent fuel storage provides
an adequate basis for confidence in the
continued safe storage of spent fuel for at
least 30 years after expiration of a plant’s
license. The Commission is therefore
confident of the safe storage of spent fuel for
at Jeast 70 years in water pools at facilities -
designed for & 40-year lifetime. The . . . °
Commission also stated that its authority to
require continued safe management of spent -
fuel generated by licensed plants protects the
public and essures them the risks remain: - -
acceptable. In consideration of the uafety of -
dry storage of spent fuel, the Commission's - -
preliminary conclusions were that fits] .- . -,
confidence in the extended dry storagepf . ,

spent fuel is based on a reasonable , -, ., .

understanding of the material degradation
processes. together with the recognition that
dry storage systems are simpler and more
readily maintained. In response to Nuclear
Waste Policy Act of 1882 authorizations, the
Commission noted: »...the Commission
believes the information above |on dry spent
fue) storage research and demonstretion] is
sufficient to reach a conclusion on the safety
and environmental effects of extended dry
storage. All areas of safety and
environmental concern {e.g.. maintenance of
systems and components, prevention of
material degradation. protection against
accidents and sabotage) have been
addressed and shown to present nc more
potential for adverse impact on the
environmental and the public health and
safety than storage of spent fuel in water
pools.’ At this time, the Commission is
confident it can evaluate the long-term

integrity of material for comtrucm? an
instalistion and provide the needed
assurance for safe storage of spent fue! and

HLW to establish the licensibility of an MRS
over extended periods of time. The MRS fuel
storage concepts discussed here for revision
of 10 CFR Part 72 covers only dry storage
concepts. [References omitted) .
The Commission believes that its 1984
Fourth Finding should be ¢hanged to
reflect the environmental assessment in
the 10 CFR part 72 MRS rulemaking and
other evidence that spent fue! can be
stored, safely and without significant
environmentel impact, for extended

* periods. Although the Commission does

not believe storage in excess of &
century to be likely, with or without an
MRS, there is the potential for storage of
spent fuel for imes longer than 80 years
beyond the expiration of an initial,
extended, or renewed reactor OL, i &
reactor operating under such & license
were prematurely shut down, The '
Commission does not, however, see any
significant safety or environmenta! .
rroblem associated with storage for at
east 30 years after the licensed life for
ogeration of any reactor, even if this
effectively means storage for at least 100
years, in the case of a reactor with a 70-,
year licensed life for operation. | .
Under the environmental assessment
for the MRS rule, the Commission has
found confidence in the safety and
environmental insignificance of dry
storage of spent fuel for 70 years
follo 8 reriod of 70 years of storage
in spent fuel storage pools. Thus, this
environmental assessment supports the
proposition that spent fuel may be . -
stored safely and without significant
environmental impact for & period of.lqi'.
to 140 years §f storage in spent fuel pools
occurs first end the period of dry storage
d,pennotexceedmxem. A
The Commission bas also found that .
experience with water-poo! storage of |
spent fuel continues to confirm that poo}
storage is 8 benign environment for. ...,
spent fuel that does not lead o .- -

significant degradation of spent fuel
integrity. Since 1884, utilities have
continyed to provide safe additianal
reactor pool storage capacity through
reracking, with over 110 such actions
nowhcomplstid. The safety of storage in
pools is widely recognized among
cognizant pro!{uionals. Specifically, the
glommisaion notes one expert's view _ -

at: | . .
During the last 40 years there has been

positive experience with the handling
and storing of irradiated fuel in water; thus
wet storage is now considered & proved
technology. There is a substantial technics!
basis for allowing spent fuel to remain in wet
storage for several decades. For the past two
decades, irradiated Zircaloy-clad fuel bas
been handled and stored ir: water. There
continues tc be no evidence that Zircaloy-
clad fue} degrades significantly during wet
storage-this includes: fiel with burnups as
high as 41,000 MWd/MTU: continuous
storage of low-burnup fuel for as long a5 25
years: and irradiation of fuel in reactors for
::rlods up to 22 yeers. Cladding defects have

d little impact during wet storage. even if
the fuel is uncanned. {References omitted.]
[See Bailey, W.]. and johnston. Jr. A.B.. et ol.
“Surveillance of LWR Spent Fuel in Wet
Storage,” NP-3785, Electric Power Research
Institute (EPRI), October 1084, pp. 2-10.)

This last conclusion has been
reaffirmed by the same acthors, who
recently wrote: “There continues to be
no evidence that LWR spent fuel with
Zircaloy or stainless steel cladding
degrades significantly during wet
storage [EPRI 1988; Int)emati]on(aéeAtomic
Energy Agency (IAEA) 1982)."-(See
“Results of Studies on the Behaviorof -
Spent Fuel in Storage,” Journal of the -
Institute of Nuclear Materials . .
Management, Vol. XVL, No. 3. April
1988, p. 271V A). T .

In addition to the confidence that the -
spent fuel assemblies themselves will
not degrade significantly in wet storage,
there is confidence that the water pools
fn which the assemblies are stored will
remain safe for extended periods:’

As noted in the recent JAEA world survey,
the 40 years of positive experience with'wet
storage fllustrates that it is a fully-developed
technology with no associated major
technological problems. Spent fuel starage
pools are operated without substantial risk to
the public or the plant personnel. There is
substantial technica! basis for allowing spent
fuel to remain in wet storage for several
decades. Minor, but repgirable, problems .
have occurred with spent fuel storage poo] *
components such as liners, eacks, énd piping.
[See Bafley, W.].. and Johnson, jr. AB. et e
“Surveillance of LWR Spent Fuel fn Wet -
Storage,” EPRI'NP-3765, prepared by Battells
Pacific Northwest Laboratories, Firial Report,
October1984,p.62) .. .c. ;2. .

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 cotrosionen.. :
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cladding surfaces has also been gradual
&nd can be expected to remain so.
Cladding that has undergone dameage
while in the reactor core has not
resulted in significant releases of
radioactivity when stored in pools.
Furthermore, the operational experience
accumulsted since the 1884 Waste
Confidence Decision and NRC
experience in licensing and inspection
reinforce the conclusions in that
Decision that wet storage involves &
relatively benign environment. There are
no driving mechanisms, such as
temperature end pressure, to degrade
-gtorage structures or components or the
fue! 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
adequetely 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
gites until the federal government accepts it
under existing contracts with the utilities is
safe, economica! and environmentally
sccepteble. [See Gilbert, ER.. Bailey, W.)..
and johnson, AB., “Results of Studies oxn the
Bebavior of Epent Fuel in St . Journal ef
the Institute of Nuclear Materials
Management, Vol. XVI, No. 8, April 1988, p.
ZIVA))

The Commission is aware that in
December 1986 at the Hatch nuclear
power plant, radioactive water leaked
out of a spent fue) transfer canal
between spent fuel pools. Contaminated
water drained into & swamp and from
there into the Altamaha River. Also,
more recently, on August 16,1988.a
spent fuel pool cooling pump failed at
the Turkey Point nuclear power plant,
causing about 8000 gallons of

_ zadiocactive water to Jeak into the spent
. fuel pool heat exchanger room.
- Approximately 1500 gallons leaked from

that room to adjacent areas.
tely six to seven gallons

Approxima
: entered the plant intake canal via storm

drains. There was no radiation release
ofisite in this event. However, the shoes
and clothing of epproximately 15
workers were contaminated.

The occurrence of operational events
kke these have been addressed by the
NRC staff at the plants listed. The staff
has taken inspection end enforcement
actions to reduce the potential for such
operational occurrences in the future.

The NRC staff has spent several years

- studying in detail qtawophlc h'_m of

reactor spent fuel pool water possibly
resulting in & fuel fire in 8 dry pool. and
recently participated in litigation over
this issue relative 1o Vermont Yankee.
The 1987 report, “Severe Accidents in
Spent Fuel Pools in Support of Generic
Safety lssue 82" (NUREG/CR-4982),
referred to in Public Citizen's comment
represents an early part of the NRC's
study. Subsequent study of the

. 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 Dro,
Analysis of the Spent Fuel Pools et Two
Kepresentative Nuclear Power Plants,”
Januery 1889, and NUREG-1353,
“Regulatory Analysis for the Resolution
of Generic Jssue 82, >Beyond Design
Basis Accidents in Spent Fuel Pools’,”
April 1889, These reports were cited in
the Commission’s Proposed Waste
Confidence Decision Review (54 FR
89767-39787, at p.35705, September 28,
3889). Also issued in 1989, as part of the
NRC staff's study, was “Value/Impact
Aralyses of Accident Preventive and
Mitigative Options for Spent Fuel Pools™
(NTU:IEGT{SR-&&!). )

e primary concern regardu:g
eccidents in spent fuel pools fe 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 Jarge amounts
of radioactivity. _

‘The analyses reported in these
NUREGS fndicate that the dominant
accident sequence which contributes to
risk in & spent fuel pool is gross
structural faflure of the poo! due to
seismic évents. Risks due 10 other
accident scenarios (such as pneumatic
scal faflures, inadvertent drainage, Joss
of cooling or make-up water, an
stru failures due to missiles,
aircraft crashes and heavy load drops) = -
ere at least an order of magnitude
smaller. For this study, older nuclear
power plants were selected. since the -
older plants are more vulnersbleto
seismic-induced failures. The selected
plants included the Vermont Yankee -
and the H.B. Robinson plants, .

Although these studies conclude that
most of the spent fuel pool riskis - - -
derived from beyond design basis .
earthquakes, this risk is no greater than’
the riak from core e accidents due
to selsmic events beyond the safe- . -
shutdown earthquake. Because of the
large inherent safety margins in the
design and construction of the gpent fuel

_pool analyzed, it was determined that

no gction 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 Fue! 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 bazards for two older spent fuel
pools were evalusted. The risk change
estimates, valve/impact and cost-benefit
analyses. and other insights gained during
this eficrt, bave shown that no new
segulatory requirements are warrgnted in
seletion to this generic ssue. ~ -

Thus, supported by the consistency of
NRC experience with that of others, the
Commission has concluded that spent
fuel can be stored safely end without
significant environmental impact, in
either wet storage or in wet storage
followed by dry storage, for at least 100
years. The Commission considers it
unlikely, however, that eny fue] will
actually remain in wet storage for 100
years or even for 70 years. We
enticipate that, consistent with the
currently developing trend, utilities will
move fuel rods out of spent fuel pools

. and into dry storage to make room in

pools for freshly-discharged spent fuel.
Although the Commission has
concluded that reactor spent fuel pools
can safely be used to store spent fue! for
100 years, there is no technically -
eompell.inireuon to use them that long.
}freactor icenses are renezet:ad‘t‘c:f ;5
ong as 30 years, making a
years of op’;:ration. it will be necessary
to store the spen! fuel discharged at the
end of the reactor’s operationin a l}:ent
fuel pool for several years to ellow for
radioactive decay and thermal cooling.
Aol e ool
aced | s e and the spent fue
goo! deoommlanl:?ed. Thus, for most -
reactors, the most likely maximum
period of storage will be well within the .
‘extended 80-year post-operational. -
period under the Commission's . © :
roposed revision to Finding 4.
oreover, considering that under .
ceriain conditions spent fuel canbe -
stored safely and without significant:
environmental jmpacts for up to 140 -
years, the Commission believes there is
ample basls for confidence in storage for
atleast100years. + : :
In fts 1084 Waste Confidence -
Decision, the Commission also, - .
concluded that “there are no significant
additiona) non+sadiologital impacts
which could adversaly affect the
‘environment if epent fuel {s stored
beyornd the expiration of operating
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liccnses for reactors™ (see 49 FR 34658 at
P- 34685. August 31, 1864). The
Commission did not find anything to
contradict this conclusion in its 1988
rulemaking amending 10 CFR part 72 for
long-term spent fuel and high-level
waste storage at an MRS:

In Augus! 1884. the NRC publisked an
environmenta! assessment for this proposed
vevision of Part 72 NUREG-1092,
>Environmenta! Assessment for 10 CFR Part
72 Licensing Requirements for the
Independent Storage of Spent Fuel and High-
Leve! Radioactive Wuste.' NUREG-1082
discusses the major issues of the rule and the

tential impact on the environment. The

dings of the environmental assessment are
>(1) past experience with water pool storage
of spent fue} esteblishes the technology for
long-term storage of speat fuel without
affecting the health and safety of the public.
{2) the proposed rulemaking to include the
criteria of 10 CFR Part 72 for storing spent
nuclear fue) and high-leve! radicactive waate
dors not significantly affect the environment.
{3} solid high-leve! waste is comparabie to
spent fuel in its heat generstion and in its
radioactive material conten! on & per metric
ton basis, and (4) knowledge of material
degradation mechanisms under dry storage
cenditions and the ability to institute repairs
in a reasonable manner without endangering
the bealth [end safety] of the public shows
dry storage technology options do not
significantly impact the environment.’ The
assesament concludes that. among other
things, there are no significant environmenta!
fmpacts as & result of promuigation of these

- pevisions 0110 CFR Part 72.

Based on the sbove assessment, the
Commission concludes that the rulemaking
action will not bave & significant incremental
environmental impact on the quality of the .
human environment. {53 FR 31651 at pp.
21857-81658; August 19,1886 ..,

Thus, the 1938 amendments. to 10 CFR
part 72 provide the basis for the N
Commission to conclude that the
environmental consequences of long-
term spent fue! storage. including non-
radiological impacts, are not significant.

Finally, no considerations have arisen
to affect the Commission's confidence
since 1884 that the posaibility of a major
accident or sabotage with offsite
radiological impacts at a spent-fuel
storage facility is extremely remote.
NRC has recently reexamined reactor
pool storage safety in two studies,
*Seismic Faflure and Cask Drop .. .
Analyses of the Spent Fue!l Pools at Two
Representative Nuclear Power Plants” -
{NUREG/CR-5176) and “Beyond Design
Basis Accidents in Spent Fue! Pools"”
{NUREG-1353). These studies reaffirmed
that there are no safety considerations
that justify changes in segulatory ..
requirements for pool storage. Both wel-
end dry-storage activities have . . .
continued to be licensed by the "~ ..
Commission. In iis recent rulem
amending 30 CFR part 72 to establish

licensing requirements for an MRS, the
Commission did choose 1o eliminate an
exemption regarding tornado missile
impact “..to assure designs continue to
address maintaining confinement of
particulate material.” (53 FR 31651, p.
31655. August 19, 1988). However, NRC
stafi had previously considered tornado
missile impacts in safely reviews of
design topical reports and in licensing
reviews under 10 CFR part 72.

IV.B. Relevant Issues That Have Arisen
since the Commission's Original
Decision on Finding 4

In its originel Finding 4, the
Commission found reasonable
assurance of safe storage without
significant environmental impacts for at
least 30 years beyond reactor OL )
expiration. Delays and uncertainties in
the schedule for repository availability
since the 18A4 Decision have convinced
the Commissicn to allow some margin
beyond the scheduled date for
repository opening currently cited by
DOE. As noted in Finding 2. the -
Comsmission has reasonable assurance
that a! least one repository will be
available within the first quarier of the
twenty-first century. For all currently
operating reactors, this would still be
witkin the period of 30 years from
expiration of their OLs, which the
Commission previously found to be the
minimum period for which spent fuel .
storage could be considered safe and
without significant environmental |,

act. ... o -

nder the NWPA as amended, DOE is
authorized to dispose of up t0.70,000 .
MTHM in the first repository before
granting & construction suthorization for
8 second. Under existing licenses,
projected spent fue) generation conld -
exceed 70,000 MTHM as early as the
year 2010, Possible extensions or
renewals of OLs also need to be .
considered in assessing the need for and
scheduling the second reposito?'. Il now

lifts the

" appears that unless Congress

capacity limit on the first repository~
and unless this repository has the
f&:ysical capacity to dispose of ali apent
el generated under both the original
and extended or renewed licenses-it
will be necessary 1o have at least one
additional repository. Assuming here ..
that the first repository is available by
2025 and has a capacity on the order of |
70,000 MTHM, additional disposal,
capacity would probably niot be needed
before about the year 204010 avoid , ;
storing gpent fuel at a.reactor for mare
lhf: 30 yeary after expiration of reactor

Albough el on b arcond ot
repository belore ar 2007 wol
reﬁouim ppngriz_uiong'{:ppl:bvﬂ.the ..

Commission believes that Congress will
teke the necessary action if it becomes
clear that the first repository site will
not have the capacity likely to be
needed. If DOE were able to address the
need for a second repository earlier, for -
example by initiating e survey fora .
second repository site by the year 2000,
DOE might be able to reduce the
polential requirement for extended
spent fuel storage in the twenty-first
century. The Commission does not,
however, {ind such action necessary to
conclude that spent fuel can be stored
safely and without significant
environments) impact for extended
periods, - .

The potentia! for generation and
onsite storage of e greater emount of
spent fuel as @ result of the renewa! of
existing OLs does not affect the
Commission’s findings on environmental
impacts. In Finding 4, the Commnission
did not base {ts determination or: 2
specific number of reactors and emount
of spent fuel generated. Rather, the
Commission took note of the safety of
spent fuel storage and lack of  ©
environmental impacts overall, noting
that individual actions involving such
storage would be reviewed. In the event
there were epplications for renewal of
existing reactor OLs, each of these
sctions would be subject 1o safety and
environmental reviews, with subsequent
fssuance of an environmental” .
assessment or environmental impact .

-statement, which would cover storage of

spent fuel at each reactor site duririg the
period of the renewed license. :

. The Commission also niotes that the
amount of spent fuel éxpected to be’
discharged by reactors has continued to
decline significantiy, & trend already
noted in the Commission’s discuasion of
fts Finding § (49 FR 34658 a1 p. 84887,
August 31, 1984). At-the time-of the
Commission's decision, “..the -
cumulative amount of spent fuel to be
disposed of in the year 2000 {was] "
expected to be 58.000 metric tons of .
uranium” (see “Spent Fuel Storage .
Requirements” (Update of DOE/RL-82-
17} DOE/RL-83-1, January, 1883). Today,
that bas declined to €0,200 metric
tons, the lower reference case'which .
represents the consérvative upper botind
of commercial nucledr power growth. -
(see “Integrated Data Base for 3889:. . .~
Spent Fue!l and Radioactive Waste .-«
Inventories, Projections.and .- _ s -,
Characteristics,” DOE/RW-0006, Rev. 5,
November 1989). The amourif of spent- -
fuel considered likely to be discharged
by the year 2000 inthe Comhmission's
19884 decision will riof be attained until
the end of calendar year 2010, if then.
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The Commission believes that its 1984
Finding 4 should be revised to
acknowledge the possibility and essess
the safety and environmental impacts of
extended storege for periods longer than
70 years. The principal reasons for this
proposed revision are that: (1) the Jong-
term material and system degradation
effects are well understood and known
10 be minor; {2) the ability 1o maintain
the system is essured; and (3) the
Commission maintains regulatory
suthority over eny spent fuel storage
installation.

Og the basis of experience with wet

- and dry spent fuel storage and related

rulemaking end licensing actions, the
Commission concludes that spent fuel
can be safgly stored without significant
environmental impact for et least 100
years, if necessary. Therefore, the
.Commission is revising its original
Fourth Finding thus: “The Commission
finds reasonable assurance that, if
recessary, spent fuel generated in any
reactor can be stored safely and without
significant environmental impacts for at
least 30 years beyond the licensed life
far operation (which may include the
term of s revised or renewed license) of
that reactor at fts spent fue! storage
basin, or st either onsite or ofisite
independent spent fuel storage
installations.”

Reaffirmed Finding 5: The
Commission finds reasonable assurance
that safe independent onsite spent fuel
storage or offsite spent fuel storage will
be made avsilable if such storage
capacity is needed.

V.A. Issues Considered in Commission'’s
1984 Decision on Finding 5

In its discussion of Finding § of ita
“Waeste Confidence Decision {43 FR
$4658; August 81, 1884), the Commission
ui‘% thamt: logy for independ fuel
3 ology for independent spent
storage instsllations, as discussed under the
fourth Commission Finding, is availsble and
demonstrated. The regulations and licensing
procedures are in place. Buch installstions
can be constructed and licensed withina
" fve-year time interval. Before passage of the
Nuclear Waste Policy Act of 1882 the
sion was concerned sbout who, if
anyone, would take responsibility for

mdm such installations on a timely basis.
e the indu

stry was h‘:ﬁgm’
overnment commitment, the Administration

d discontinued efforts to provide those
storage facilities.... The Nuclear Waste Policy
Act of 1982 establishes a national policy for
P storage facilities and thus belps to

issue and snsure that storage
capacity will be avaflable.

Prior to March 1961, the DOE was pursuing
:gmsnm to provide temporary storage in
-site, or away-from-reactor (AFR), storage

-+ installations. The intent of the program was

to provide flexibility in the nations! waste

disposal program and an alternstive for those
vtilities unable to expand their own storage
capacities.

Consegquently, the participants in this
proceeding assumed that, prior to the
svailability of a repository, the Federal
government would provide for storage of
spen! fuel in excess of that which could be
stored at reactor sites. Thus, it is not
surprising tha! the record of this proceeding
prior to the DOE policy change did not
indicate any direct commitment by the
utilities to provide AFR storage. On March 27,
1981, DOE placed in the record s letter to the
Commission stating its decislon >1o '
discontinue its efforts to provide Federa)

government-owned or controlled awsy-from- -

reactor storage facilities.’ The primary
reasons for the change in policy were cited as
new and lower projections of storage
requirements and lack of Co: sional
an}bority to fully implement the original

policy.

The record of this proceeding indicates a
general commitment on the part of industry to
do whatever is necessary to svoid shutting
down reaciors or derating them because of
filled spent fuel storage pools. While
industry's incentive for keeping a reactor in
operation oo Jonger applies after expirstion
of itr operating license, utilities possessing
spent fuel are required to be licensed and to
maintain the fue) in safe storage until
removed from the site. Industry’s response o
the change in DOE's policy on federally-
sponsored away-from-reactor (AFR) storage
was basically & commitment to do what is
required of it, with & ples for a clear
unequivocal Federal policy.... The Nuclear
g.u;eoll:olicy Act of 1082 has pow provided

{ policy.

‘The Nuclear Waste Policy Act defines
g::blic and private responsibilities for spent

¢l storage and provides for a limited
amount of federally-supported interim
storage capacity. The Act also includes

fons for monitored retrievable storage
cllities and for & research development and
demonstration ﬁ:’snm for dry storage. The

Conniniz blieves that heseproviloss et atatutory Pesrctions hat may
independent onsite or offsite spent fuel make an MRS ineffective for timely
storage will be availsble if needed. . storage capacity relief are of no
[Relerences omitted] . - consequence for the Commission’s =
The policy set forth in the NWPA finding of confidence that adequate
regerding interim storage remains in storage capacity will be made available
place. Therefore, the Commission’s -ffmeeded. - ..l el
confidence remains unchanged. The Although the NWPAA limits the . _
only policy change affecting storage usefulness of an MRS by linking its _
involves long-term storage in an MRS, availability to repository development, .
The NWPAA sets schedule restrictions - the Act does provide authorization for .
on an MRS by tying it to the repository ~ an MRS facility. The Commission bas
siting and licensing schedule. These remsained neutral since {ts 1884 Waste
restrictions eflectively delay | Confidence Decisfon with respect to the
fmplementation of an MRS. -~ - need for avthorization ofan MRS -
Conseguently, its usefulness in facility. The Commission does not
providing storage capacity relief to consider the MRS essentia! to protect
utilities is likely to be lost. - public bealth and safety. If any ofisite
The NWPAA established a Monitored  storage capacity Is required, utilities
Retrievable Storage Review Commission - may make a&pﬂuﬁon for a license to
tasked with prepuﬂ:&n reportonthe -  store spentfuelatanewsite. .. - .
peed for an MRS facility as partofthe  Consequently, while the NWPAA -
pational nuclear waste ement - - provision does afiect MRS development
system (section 143(a)). In its November  and therefore can be said to be limiting,

;  An MRS linked a3

1859 report “Nuclear Waste: Is There a
Need for Federa! Interim Storage?”, the
MRS Commission reached the following
conclusion:

vided in current law
would not be justified, especially in light of
unceriainties in the completion time for the
repository. Consequently, the Commi{ssion
does not recommend a linked MRS as
gg\ilred by current law and as proposed by

In the November 1985 Reassessment
Report, DOE stated that
. current li e3 between the repository

. and rogram make it impossible for the

DOEAG accept waste at an MRS facilityon e

edule that bs independent from that of the
repository. Therefore, the DOE plans to work
with the Congress (o modify the current
linkages between the repository and the MRS
facility and to embark on an aggressive

to develop an integrated MRS

gcﬂi for spent fuel. The DOE believes that
if the li are modified, K is likely that
waste acceptance at an MRS facility could
begin by 1996 or soon thereafier.

Although the Commission’s
confidence in its 1984 Decision did not
depend on the availability of an MRS
facility, the possibility of such e facility,
as provided for in the NWPA, was one
way in which needed storage could be
made available. The NWPAA makes en
MRS facility Jess likely by linking it to
repository development, unless
Congress fis willing to modify these
linkages. The potential impact of the
uncertainty surrounding an MRS on the
Commission’s confidence is, however,

more than com ted for by
operational ang;nl::ned spent fuel pool
expansions and dry-storage investments
by utilities themselves~developments

that had not been made operational at
the timie of the Waste :

original
" Confidence Decision. Consequently, the _
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? the Commission believes this should not
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affect its confidence in the availability
of safe storage capacity.

V.B. Relevan! Issues That Have Arisen
since the Commission’s Original
-Decision on Finding §

DOE will probably not be able to
begin operation of a repository before
2010 under turrent ilans. and operation
might begin somewhat later. Given
Eerogreu to date on an MRS, the link

tween MRS facllity construction and
repository construction authorization
established by the NWPAA, and the
absence of other concrete DOE plans to
store the spent fuel, it seems unlikely
that DOE will meet the 1098 deadline for
taking title to spent fuel, unless DOE is
successful in its eflorts to work with
Congress to modify the linkages. {Under
section 3G2(a){5)(B) of the NWPA, “...
Secretary, be not later than

anuary 31, 1998, dispose of the

h-level radioactive waste or spent

nuclear fuel [subject to disposal
contracts).”) This potential problem
does not. however, affect the
Commission's confidence that storage
capacity will be made available as
needed.

‘The possibility of & dispute between
DOE and utilities over the responsibility
for providing spent fuel storage will not
affect the public health end safety or the
environment. Uncertainty as to
contractual responsibilities raises
questions conce : (1) who will be
respousible; {2) at what point in time
responsibility for the spent fuel will be
transferred; (3} how the fuel willbe
managed; (4) how the tranefer of
management responsibility from the -
utilities to DOE will take place; and [5)
bow the cost of DOE storage might
differ, if at all, from utility storage.
Utilities possessing spent fuel in storage
under NRC licenses cannot abrogate
their safety responsibilities, however.
Until DOE can safely accept spent fuel,
utilities or some other licensed entity
will remain responsible for it.

Estimates of the amount of spent fuel
generated have continued to decline. At
the time of the Commission’s Decision,
the Commission cited in Finding § the
cumulative figure of 68,000 metric tons
uranfum of spent fuel generated in the
year 2000 {See 49 FR 34658, p. 34897,
August 81, 1984.) More recently, DOE

estimaied 40,200 metric tons the lower
reference case which represents the
conservative upper bound of commercial
nuclear power growth (see “Integrated
Data Base for 1980: Spent Fue! and
Radioactive Wasie Inventories,
Projections, and Characteristics.” DOE/
RW.-0006, Rev. §. November 1889).
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 & repository is operational. The
industry has made a general
commitment to provide storage capacity,
which could include eway-from-reactor
(AFR) storage capacity. To date,
however, utilities have sought to meet
storege capacity needs at their
respective reactor sites. Thus, & new
industry application for AFR storage”
remeains only 8 potentia! 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
end represents the least costly
alternative. Advances in dry-storege
technologies and utility plans both have
a positive efiect 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 C¥R part 72, end DOE's dry-storage
demonstrations in support of dry-cask
Natioa Brgineoring Laberais ”“g{m‘“ )

a e atory

Today, DOE's demonstration efforts
s s o

ent Fuel Storage- te,”
Nucylearﬂerz: Vtol. 80, ’Ng.; March ba
1887, pp. €7-62, 8t p. 47, storage has
been K'c’emad ot three reactor sites, and
three new applications are under :
seview. Dry cask storage is licensed at
Virginla Electric Power Company’s
Surry Power Station site {see License,
ENM 2501 under Docket No. 72-2), and -
dry-concrete modile and stalnless-stael
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
Ycense was recently granted fora _
similar modular system at Duke Power

Company's Oconee Nutlear Station site.
New applications have been received in
1989 for CP&L's Brunswick site. the
Baltimore Ges and Electric Company's
Calvert Cliffs site, and in 1990 for
Consumer Puwer Company's Palisades
site. Applications are alyo expected finr
CP&L's Robinson 2 site (at another
onsite location to allow for greater
storage capacity) and Wisconsin
Electric Power Company's Point Beach
gite. The Tennessee Valley Authority
bas indicated that #t will apply fora
licensed dry storage installation at its
Sequoyah plant site. )

Thus, the successful demonstrstion by
DOE of dry cask technology for various
cask s at INEL, utilities’ actions to
forestall spent fuel storage capacity
shortfalls, and the continuing sufficiency
of the licenaing record for the
Commission to authorize increases in at-
reactor storage capacity all strengthen
the Commission's confidence in the
availability of safe and environmentalily
sound spent fue! storage capacity.

Renewa! of reactor OLs will involve
consideration of how sdditional spent
fuel generated during the extended term
of the license will be stored onsite or
offsite. There will be sufficient time for
construction and licensing of any
additional storage capacity needed.

In summary, the Commission finds no
basis to the Fifth Finding in its
Waste Confidence Decision. Changes by
the NWPAA. which may lessen the
likelihood of an MRS {acllity, and the
potential for some glippage in rzfository
availability to the first quarter of the
twenty-first century (see our discussion
of Finding 2) ere more than ofiset by the
continued success of utilities in
providing safe at-reaclor-site storage
capacity in reactor pools and thelr
progress in providing independent onsite
storage. Therefore, the Commission

. confinues to find “..reasonable

assurance that safe independent onsite
spent fuel storage or offsite spent fuel
storage will be made gvailable if such
storage is needed.” .

Dated at Rockville, Maryland. this 11th day
of September 1990,

For the Nuclear Regulatory Commission.
Samus! [. Chilk, -
Secretary of the Commission.
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