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NUCLEAR REGULATORY
COMMISSION

CFR Parts 50 and 51

\m{ste Confidence Decision

acency: Nuclear Regulatory
Commission.

AcTioN: Final Waste Confidence
Decision.

SuMMARY: The Nuclear Regulatory
Commission tnitiated a rulemaking
proceeding on October 25. 1878 to assess
generically the degree of assurance now
available that radioactive waste can be
salely disposed of, to determine when
such disposal of off-site storage will be
available. and to determine whether
radioactive wastes can be safely stored
on-site past the expiration of existing
facility licenses until off-gite disposal or
storage is available. This proceeding
became known as the “Waste
Confidence Rulemaking™ and was
conducted partially in response to a
remand by the U.S. Court of Appeals for
the D.C. Circuit. State of Minnesota v.
NRC. 602F 2d 412 (1979). The
Commission also stated that in the event
it determined that on-site storage of
spent fuel would be necessary or
appropriate after the expiration of
faciiity licenses. it would propose a rule

'ressing the environmental and safety

lications of such storage.
\w—-he Commission's decision is
summarized in the following findings:

(1) The Commission finds reasonable
assurance that safe disposal of high
fevel radioactive waste and spent fuel in
2 mined geologic repository is
technically feasible.

2) The Commission finds reasonable
assurance that one or more mined
geologic repositories for commercial
high-level radioactive waste and spent
fuel will be availeble by the vears 2007-
09, and that sufficient repository
capacity will be available within 30
years beyond expiration of any reactor
operating license to dispose of existing
commercial high leve! radioactive waste
.and spent fuel criginating in such
reactor and generated up to that time.

(3) The Commission finds reasonable
essurance that high-level radioactive
wase and spent fuel will be managed in
& sufe manner until sufficient repository
capacity 1s availeble to assure the safe
dispasal of all high-level radioactive
waste and spent fuel.

{4) The Commission finds reasonable
assurance that, if necessary. sperit fuel
generated in any reactor can be stored
safely and without significant

-ironmental impacts for at leas: 30

\ 5 beyond the expiration of that

reactor's operating licenses at that
reactor’s spent fuel storage basin. or at
either onsite or offsite independent
spent fuel storage instellations.

(5) The Commission finds reasonable
assurance that safe independent onsite
or offs¢espent fuel storage will be made
available if such storage cepacity is
needed.

In keeping with its commitment to
issue a rule providing procedures for
considering environmental effects of
extended onsite storage of spent fuel in
licensing proceedings. the Commission
is issuing. elsewhere in this issue, final
amendments to 10 CFR Parts 50 and 51.
FOR FURTHER INFORMATION CONTACT:
Dennis Rathbun or Clyde Jupiter, Office
of Policy Evaluation, U.S. Nuclear
Regulatory Commission, Washington,
D.C. 20555, telephone {202) 634-3295. or
Sheldon Trubatch, Office of the General
Counsel. U.S. Nuclear Regulatory
Commission. Washington, D.C. 20555;
telephone (202) 634-3224.

The Commission’s Decision
In the Motter of RULEMAKING on
“the Storoge ond Disposal of Nuclear
Waste {IWaste Confidence Rulemaking)
|PR-50. -51 (44 FR 61372)]
August 22. 1984.

Contents

Commission’s decision
Addendum to the decision
Appendix

Decision
1.0 Introduction

1.1 [Initiation of the Waste Confidence
Rulemaking Proceeding

In response to the remand of the U.S.
Court of Appeals for the District of
Columbia Circuit (State of Minnesota v.
NRC. 602 F.2d 412 (1979)). and as 2
continuation of previous proceedings
conducted in this ares by NRC (44 FR
61372). the Commission initiated &
generic rulemaking proceeding on
October 25, 1978. In its Notice of
Proposed Rulemaking. the Commission
stated that the “purpose of this
proceeding is solely to assess
generically the degree of assurance now
available that radioactive waste can be
safely disposed of. to determine when
such disposal or off-site storage will be
available. and to determine whether
radiocactive wastes can be safely stored
on-site past the expiration of existing
facility licenses until ofi-site disposal or
storage is available.” The Commission
slso stated that in the event it
determined that on-site storage of spent
fuel would be necessary or sppropriate
after the expiration of facility licenses, it
would propose 8 rule addressing the

environmental and safety implications
of such storage. The Commission
recognized that the scope of this generic
proceeding would be broader than the
Court’s instruction, which required the
Commission to address the questions of
whether cff-site storage for spent fuel
would be available by the expiration of
seactor operating licenses and if not,
whether spent fuel could continue to be
<safely stored on-site (44 FR 61373).

However, the Commission believed
that the primary public concern was
whether nuclear waste could be
disposed of safely rather than with an
ofi-site solution to the storage problem
per se. Moreover. &s stated in the
Federal Register Notice of October 25.
1879, the Commission committed itself
to reassess its basis for reasonable
assurance that methods of safe
permanent disposal of high level waste
would be evailable when they are
needed. In conducting that
reassessment, the Commission noted
that it would “draw upon the record
compiled in the Commission's recently
concluded rulemaking on the
environmentel impacts of the nuclear
fuel cycle {44 FR 4536245374 [August 2,
1979}))" (34 FR 61373).

The Department of Energy (DOE]). &s
the lead agency on nuclear waste
management filed its statement of
position {(PS) on April 15, 1980.
Statements of position were filed by 30
participants by June 8. 1980. and were
followed by cross statements {CS) from
21 of the participants by August 11. 1980.

1.2 Esicblishment of the Working
Group

On May 28. 1980. the Commission
directed the staff to form 8 Working
Group 1o advise the Commission on the
adequacy of the record to be compiled
in this proceeding, to review the .
participants’ submissions and identify
issues in controversy and any areas in
which additional information would be
needed. The Working Group submitted a
report to the Commission on January 29.
1981. The report summarized the record.
identified key issues and controversies.
and commented on the adequacy of the
record for considering the key issues.
The participants were invited to submit
comments on the adequacy of the
Working Group’s summary of the record
and its identification and description of
the issues. Such comments were made
by 20 participants by March 5, 1981.

1.3 Commission’s Order for Oral
Presentations

The Commission found additional
limited proceedings 10 be useful to ellow
the participants to state their basic
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positions directly ta the Comnrissioners
and to enable the Commissioners to
discuss specific issues with them. In

‘ion, the Commissien invited

' nt on the following policy

ments: (1) the Administration's

announcement® of a policy favoring
commercial reprocessing of spent fuel
and instructing the Secretary of Energy
to proceed swiftly toward deployment of
& means of storieg end disposing of
commercial high-leve! radicactive
waste. and (2) the submission of
information to the Presiding Officer in
this proceeding by DOE oa Marck 27,
19381, concerning the DOE decision to
“discontinue {its) efforts to provide

. federal governmen or controlled
sway-from-reactor (AFR) [spent fuel]
storage facilities.” The participants were
asked to comment on the significance to
the proceeding of issues. particularly
institutional concerns, resulting from
these policy developments ard to
comment on the merits of DOE's new
projection of spent fuel storage
requirements and on the techmical and
practical feasibility of DOE's suggested
elternative storage methods.

To implement the additiona) limited
proceedings. the Commissicn
consolidated the participants into the
following identifiable groups: (s) federa!
government, {b) state and local
r-~*cipants, {c) industry. and {d) public

%t groups {Second Prehearing
andum and Order, November 6,

. Prehearing statements (PHS) were
provided by the corsolidated groups. as
well as by individual participants. The
oral arguments were presented to the
Commissioners on January 11, 1882.

The extensive record. comprised of all
written and oral submissions provides
the primary basis for the Commission’s
decision regarding the safe storage and
disposal of spent fuel and nuclear
waste. However. while the Commission
was preparing this Waste Confidence
decision, the Nuclear Waste Policy Act
of 1882 {NWPA) was enacted. The
Commission found that this Act had a
significant bearing on the Commission's
decision, and the Commission has
considered the NWPA in reaching its
conclusions. The Commission believes
that the NWPA had its most significant
impact in narrowing the uncertainties
surrounding institutional issues.
Moreover, although the NWPA is
intrinsically incapable of resclving
technical issues. it will establish the
necessary programs, milestones, and
funding mechanisms to enable their
resolution in the years ahead

~sidentig! Nuclear Policy Siazement. October

\\/

The Commission’s preliminary
decision in the Waste Confidence
proceeding was served on the
consolidated participants on May 17,
1983. However, the parties to this
proceeding had not yet had en
opportunity to comment on what
implications, if any, the NWPA had on
the Commission’s deciston. Further, the
Commission's discussion of the safety of
dry storage of spent nuclear fuel, in its
preliminery decision, relied
substantially on material pot yet in the
record. Therefore, the preliminary
decision was issued as & draft decision.
The C;:gxmi;sian reqneat?d tl:;
consolidate upings of participants
to comment agr:itger or both of these
issues. In addition, the Commission
found that onsite storage afier license
expiration might be necessary or
appropriate. and therefore, in
accordance with its notice initiating this
proceeding, it proposed a rule to
establish how the environmental effects
of extended onsite storage would be
considered in licensing proceedings (¢85
FR 22730, May 20, 1883), as amendments
to 10 CFR Parts 50 and 51.

Subsequently, in response to public
comments on the proposed amendments
to 10 CFR Part 51, the Commission
reopend the comment period to address
the environmental aspects of the fourth
finding of the Commission's Waste
Confidence decision. on which the
proposed amendment to Part 51 is based
{48 FR 50746. November 3. 1983}, Public
comments were requested on: (1) The
environmental aspects of the fourth
finding—that the Commission has
reasonable assurance that, if necessary,
spent fuel can be stored without
significant environmental effects for at
least 30 years beyond the expiration of
reactor operating licenses at reactor
spent fuel storage basins, or at either
onsite cr offsite independent spent fuel
storage installations; (2) the
determination that there are no
significant non-radiological
consequences which could adversely
affect the environment if spent fuel is
stored beyond the expiration of
operating licenses efther at reactors or
et independent spent fuel storage
installations; and (3) the implications of
comments on items (1) end (2) ebove for
the proposed amendment to 10 CFR Part
8

After reviewing these additional
comments, the Commission found no
reason to modify its fourth finding or the
supporting determination.

The analysis of comments, together
with the Commission's response is
summarized in the Addendum to the
Commission's decision.

The Comerission Rotes that two
relevant developments have eccurred
subsequent to the closing of the record
in the Waste Confidence proceeding.
They are the publication of DOE's draft
Mission Plan for the Civilian
Radioactive Waste Mansgement
Program [April. 1684) and the
Commission's concurrence in DOE's
General Guidelines for Recommendation
of Sites for Nuclear Waste Repositories
(July 3. 1934). These developments ere a
matter of public record, and in the case
of the Commission’s concurreace was
the conclusion of a separate public
proceeding. The Commission has
considered the effects of these
developments on its previously
announced decision tn this proceeding
and determined that these developments
do not substantially modify the
Commission's previcus conclasions.

The decision is summarized as fve
Commiission findings in Secthon 2.¢. The
deteiled rationale for these findings,
inciuding references to the record
developed in this proceeding, fs
contained in the Appendix to this
document. The Commission considers
these five findings to be s response to
the mandate of the U.S. Court of
Appeals for the District of Columbia
Circuit and. in addition. a generic
determination that there is ressonable
assurance that radioactive waste can
and will be safely stored and disposed
of in a timely manner.

In keeping with its commitment to
issue a rule providing procedures for
considering environmental effects of
extended onsite storage of spent fuel in
licensing proceedings, final amendments
to 10 CFR Parts 50 and 51 ere being
issued simultaneously with this
decision.

20 Commission Findings *

{1) The Commission finds reasonable
assurance that safe disposal of high
level radioactive waste and spent fuel in
& mined geologic repository is
technically feasible.

(2) The Commission finds reasonable
assurance that one or more mined
geologic repositories for commercial
high-level radioactive waste and spent

SAll findings by the Commission in this
proceeding are limited to the storsge and disposal
of high-level radioactive waste and spent fuel
generated by nuclear power reactors required to be
hcensed under sections 103 or 104 b of the Atomic
Energy Act of 1854 {42 US.C. 2133 and 2133(b}). and
to faciities intended for such storage or disposal.
The Commission’s findings i this proceediag do aot
address the storage and disposa! of high-ievel
radioactive waste or spent fuel resulting from
atomic energy defense activities. resesrch and
development activities of the Departnent of Eoergy,
or both. This ie consistent with the Nuclear Waste
Policy Act of 1962, section 8{(c).
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fue? will be available by the vears 2007-
o, and thet sufficient repository
- ~acity will be available within 30
s beyond expiration of any reactor
aling hicense to dispose of existing
conmercial high level radioactive waste
«7:d spent fuel originating in such
reqaitor and generated up to that time.

‘1: The Commission finds reasonable
~«surance that high-level radioactive
w.:s‘e and spent fuel will be managed in
a safe manner unti! sifficient repository
t~pdcity is available to assure the safe
d:sposal of all high-level radioactive
waste and spent fuel.

14) The Commission finds reasonable
assurance, that. if necessary. spernt fuel
generated in any reactor can be stored
safeiy and without significant
«r1ronmental impacts for at least 30
16475 beyond the expiration of that
read*ne’s operating license at that
reactor's spent fuel storage basin. or at
v:ther onsite or offsite independent
~; #nt fuel storage instaliations.

«+} The Commission finds reasonable
essrance that safe independent ensite
ot offsite spent fuel storage will be made
~1ailable if such storage capacity is
needed. *

30 Future Actions by the Commission

The Commission’'s Waste Confidence
w01 is unaveidably in the nature of

\/-dic!ion. Wkhile the Cnmmission

vves for the reasons set out in the

Goeraen that it can. with reasoni:ble

-emsnce. teas b favorable conclusions
< zonfidence. the Commissicn
Teeoe2nizes that the possibility of
<omfizant eneapected events remains
v Conseauently. the Commiasion
wiil review 1ts conclusions on waste
~onfidence should significant and
s--unent unexpecied evenis occur. or at
irvast every 8 vears until a repository for
t.:oi:-level radicactive waste and spent
..l 1s avaiiable.

© For Further Information Contact

Donnis Rathbun or Clyde Jupiter.
Uftice of Poiicy Evaluation. U.S. Nuclear
Kr zulatory Commission. \Washington.

D C 20555. telephone (20) 634-3295. or
§ieldon Trubatch, Office of the General
Coozneed, US. Nuclear Regulatory
Cuzimission. Washingtor. D.C. 26553
*:-phone {202) 654-3224.

{ated ut Washington. D.C. this 22nd day of
Juacst, 1984 Commussioner Zech did not
Darticipate in this sction.

For the Nuclear Regulatory Commission.
Samuel |. Chilk,
~~rresory of the Commission.

\_/

Addendum to the Commission's Waste
Confidence Decision

Introduc:ion

On May 17, 1983, the Commission
issued its proposed decision in the
Waste Confidence proceeding. and
asked the consolidated groups of
participants to comment on two aspects

{ the decision: the implications of the
Nuclear Waste Policy Act (NWPA) for
the decision and the Commission's
discussion of the safety of dry storage of
spent nuclear fuel, which relied
substantially on material not in the
record. The analysis of these comments
is subdivided into several issue
categories and presented, with NRC's
responses, in Part 1 below. The
membership of the consolidated groups
responding to the Commission's request
as wel! as the abbreviations used to
identify the groups are provided in
Section 3 of Part L.

Subsequently, in response to public
comments on the Commission's
proposed amendment to 10 CFR Part 51
(48 FR 22730, May 20. 1983), the
Commission reopened (48 FR 50746.
Ncvember 3. 1983} the comment period
10 address the environmental aspects of
the fourth finding of the Commission's
proposed Waste Confidence decision on
which the propused amendment to Part
51 is based. Pubiic comments were
requested on: (1) The environmentul
aspects of the fourth finding—that the
Commission has reasonable assurance
that. if necessary. spent fuel can be
stored without significant environmental
cfferts for al least 30 vears bevord the
expiration of reactor operating licenses
at reactor spent fuel storage basins. or
at either onsitc or offsite independent
spent fuel storage installations: (2} the
determination that there are no
significant non-radiological
consequences which could adversely
affect the environment if spent fuel is
stored bevond the expiration of
operating licenses either at reactors or
&t independent spent fuel storage
installations: and (3) the implications of
comments on items (1) and (2) above for
the proposed amendment to 10 CFR Part
51. The analysis of public comments and
NRC's responses are presented in Part 1]
of this document. The list of respondents
to this reopened comment period and
the abbreviations used to identify them
are given in Section 4 of Part 11.

The Commission notes that two
relevant developments have occurred
subsequent to the closing of the record
in the Waste Confidence proceeding.
They are the publication of DOE's draft
Mission Plan of the Civilian Radioactive

Waste Management Program (April,
1984) and the Commission's concurrence
in DOE's General Guidelines for
Recommendation of Sites for Nuclear
Waste Repositories (July 3. 1984). These
developments are a matter of public
record. and in the case of the
Commission's concurrence was the
conclusion of a separate public
proceeding. The Commission has
considered the effects of these
developments on its previously
ennouriced decision in this proceeding
and determined that these developments
do not substantially modify the
Commission's previous conclusions.

Part 1. Analysis of the Consolidated
Groups' Comments on the Commission’s
Waste Confidence Decision and NRC
Responses

1. Effect of the Nuclear Waste Policy
Act on the Commission’s Decision

A. General

(1) Summary of Comments. The
Consolidated Industry Group agreed
with the Commission's view that the
NWPA contains provisions pertinent to
ali of the major elements relevant to
mined geologic disposal of high level
radioactive wastes (Industry, p. 3). The
Indueztry Group celled attention to the
comprehensive nature of the NWPA
which authorizes DOE to undertake
steps leading to the construction.
operation and maintenance of & deep
geulogic test and evaluation facility:
requires DOE tc prepare & waste
management mission plan: establishes &
prescribed schedule for repository siting.
construction and operation: defines the
decis:on-mahing roles of affected states
and Indion tribes in repository site-
selection and evaluation: provides for
the conunuity of Federal management of
the ruclear waste program and
continued funding: and facilitates the
establishment of &an overall integrated
spent fuel and waste management
syvstem. The Industry Group suggested
that these features of the Act should
increase the Commission’s confidence
that waste can and will be disposed of
safely. The Group pointed out that the
Act also contains special procedures to
facilitate the licensing of spent fuel
Storsge capacity expansion and
transshipments: directs DOE research.
developmeni and cooperation with
utilities in developing dry storage and
rod compaction: and provides for
federally supplied interim storage
capacily to supplement that of industry
{Industry. pp. 4-8).
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The Industry Group believed that the
NWPA's enactment—in and of itself—
provides a sound basis for confidence |
that institutional difficulties can end
will continue to be resclved. At the
same time, Industry stated that the
NWPA's enactment was not essential
for the Commission to reach an
affirmative decision in this proceeding
(Industry, p. 8).

In contrast, the Consolidated Public
Interest Group {CPIG) believed that the
NWPA provides an insufficient basis for
the Commission's decision in this
proceeding with respect to the
gvailability or timing of a nuclear waste
repository. The CPIG contended that the
NWPA contains many areas of
ambiguity. and gave as examples:

(i) Section 114{a) of the NWPA requires
DOE to make & recommendation to the
President for the first repository site.
accompanied by the preliminary comments
by the Commussion concerning the suitability
of three alternative candid:le sites for
licensing under 10 CFR Part 80. DOE
interprets this section to require such
preliminary comments be‘ore site
characterization begins * * * The
Commission staff interprets that section
* * * 1o require & judgment of suitability
under 10 CFR Part 60 ofier site
characterization has occurred.

(ii) DOE origina.ly interpreted Scc. 112{0) to
pormit continoation of orgoing site
characterization at Hanford before
completian of the DOE siting guidclines. DOE
row concedes that such site characterization
woik must await completion of an
environmental assessment prepared in
scoord:nce with final DOE siting guidelines
ICPIG. pp. 2-3j.

2) NRC Rzsponse. The Commission
has considered the effect of enactment
of the Nuclear Waste Policy Act of 1982
and concludes that the Act provides
support for timely resclution of technical
uncertainties and reduces uncertainties
in the instituiional arrangements for the
participation of affected states and
Indian tribes in the siting and
development of repositories and in the
Iong-term management, direction and
funding of the repository program. The
bases for the Commission's conclusion
are set forth in the decision and will not
be repeated here. The passage of the Act
provides evidence of a strong nutional
commitment to the solution of the
radioactive waste management problem.

The Commission recogrizes the
possibility of differing interpretations
regarding the implementation of the
NWPA. With respect to CPIG's
discussion of Section 114{a). the
Commission is unaware of any
differences between DOE and NRC in
the interpretation of this section of the
Act. We note that DOE's

‘\—/ recommendation of a repository site to

' the President would necessarily be

made after DOE's preliminary
determination that three sites are
suitable for development. DOE and NRC
now agree that the preliminary
determination of site suitability for the
alternative sites should be made
following site characterization
{Commission‘s Final Decision on the
U.S. Department of Energy's General
Guidelines for the Recommendation of
Sites for Nuclear Waste Repositories
{July 3. 1884)).

Concerning Section 112(f}, DOE hzas
continued site characterization &t
Hanford during formulation of the siting
guidelines: in sccordance with the views
of the states and environmental groups.
DOE has deferred drilling of the
exploratory shaft pending the
completion of the guidelines, submission
of the site characterization plan to NRC
and preparation of an environmental
«ssessment of site characterization
activities,

B. Technical Aspects

(1} Sumnmary of Comments. The
Consolidated Industry Group believed
that the Act contained provisions
pertinent to all of the major elements
relevant to disposal (Industry. p. 3). The
Consolidated Public Interest Group. on
the other hand. contended that the
NWPA did not resolve technical
uncertainties concerning repository
development and safely (CPIG. 3. 5).
The Consolidated State Croup did not
believe that the NWFA supporied a
finding of confidence because it feiled to
resoive lechnical questions and merely
sef target dates for deciding on the site
of the first waste repository. The State
Group noted that if technical problems
are not resolved by the dates proposed
by Congress, the milestone dates will
have to be postponed. The State Group
contended too that. although the Act
euthorizes DOE to conduct research on
unresolved technical issues, the
research could uncover additional
problems (States, p. 2). However. DOE
pointed out that the N\VPA provides for
8 focused, integrated and extensive
research and development progrem for
the deep geologic disposal of high-level
waste and spent fuel. DOE believed that
Sec. 215 of the Act enhances confidence
in the timely availability of disposal
facilities by authorizing a research
facility to develop and demonstrate a
program for waste disposal. DOE also
stated that the schedule for a Test and
Evaluation Facility would require the in
situ testing described in Sec. 217 of the
Act to begin not later than May 6, 1890,
thus allowing for research and
development results to be incorporated

in the repository which is scheduled to
open in 1998 (DOE., pp. 11, 12).

(2) NRC Response. As the record of
this proceeding shows, there are no
known technical problems that would
make safe waste disposal impossible.
Clearly. further engineering
development and site-specific

_evaluations will be required before a

repository can be constructed. The
Commission did not propose to rely on
the NWPA as the basis for resolving
technical uncertainties. Rather, the

. Commission found that the NWPA

provides & framework for facilitating the
solution of the remaining technical
issues. Title I of the Act authorizes DOE
to undertake steps leading to the
construction, operation and
maintenance of s deep geologic test and
evaluation facility and to conduct the
riecessary research and development as
well as to establish a demonstration
program. The schedule set forth in the
Act is consistent with the objective of
assuring repository operation within the
time period discussed in the Waste
Confidence decision. The “Mission
Plan™ which is required by the Act will
provide an effective management tool
for assuring that the many technice!l
activities are properly coordinated and
that results of research and

* development projects are available

when needed.
C. Institutional Aspects

(1) Surmary of Comments. The
Consohidated State Group believed that
the NWPA failed to resolve institutional
questions. The States argued that their
cooperation cannot be assumed in the
event that the general public in the
vicinily of 8 proposed site is opposed to
the location. Further, the States
contended that, if & site is vetoed by a
host state or Indian tribe, there is no
assurance that Congress will vote to
cverride the veto. Moreover, if the veto
is overridden, a legal challenge is likely
and the cutcome is uncertain (States, p.
3).

The Consolidated Public Interest
Group &lso believed that the NWPA has
not significantly reduced institutional
uncertainties regarding participation
and objections of effected states and
Indien tribes. As examples of
institutional difficulties, CPIG pointed
out that state officials and Indian tribes
still have concerns regarding the
adequacy of time to monitor and
comment upon agency proposals, the
lack of egency response to their
concerns. and inadequate funding to
support their full participation. Further,
CPIG noted that the Act (Sec. 115)
provides states and Indian tribes with
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strong new authority to veto the siting of
& repository within their borders (CPIG,

' L on the other hand, believed that

ns 116 and 117 of the NWPA will
reduce Federal-state institutional
uncertainties (DOE p. 8}.

1{2) NRC Response. It would be
unrealistic to expect that the NWPA will
resolve all institutiona) issues. However,
it does provide specific statutory
procedures and ements for
accomplishing such resolution. The right
of affected states and Indian tribes to
disapprove & site designation under the
NWPA might create uncertainty in
gaining the needed approvals.
Nevertheless, the NWPA's
-establishment of a detailed process for
state and triba! participation in the
development of repositories end for the
vesolution of disputes should minimize
the potential for sitbstantial disruption
of plans and schedules. The Commission
does not expect that the NWPA can
eliminate 8)! disagreement about
development of waste repositories.
However, in providing for information
exchange, financial and technica!
assistance to affected groups. and
meaningful participation of affected
states and fribes in the decision-making
process, the Act should minimize the
potential for direct confrontations and

‘ites.

\(nding Aspects .
1) Summary of Comments. The

Consolidated Industry Group expressed
its general belief that the NWPA essures
adequate funding for interim storage and
disposal of radioactive waste (Industry,
pp- 6. 7). Similarly. DOE believed that
the funding mechanism provided by the
NWPA should largely remove
uncertainties in assuring adequate
resources to complete the program
(DOE. pp. 10, 11). On the other hand. the
Consolidated States Group contended
that, since the law can be changed at
any time, the NWPA assures neither &n
edequate level of funding nor s
prolonged Congressional commitment
{States. p. 4).

{2) NRC Response. The Commission
believes that the genera)l approach
prescribed by the NWPA is to operate
.DOE's radioactive waste program oz a
‘full cost recovery basis. It seems clear
that Congress intended to establish a
long-term program for waste
management and disposal, with built-in
reviews and adjustments of funding as
necessary to meet changing
requirements. In this regard, the Act
provides that DOE must annually review
-« gmount of the established fees to

'rmine whether collection of the fees
provide gufficient revenues to cffset

the expected costs. In the event DOE
determines that the revenues being
coliected are lesa than the amount
needed to recover costs, DOE must
propose to Congress an edjustment to
the fees to ensure full cost recovery. The
Act also provides that, if at any time, the
monies available in the waste fund are
insufficient to support DOE's nuclear
waste program, DOE will bave the
authority 1o borrow from the Treasury.
The Commission believes that long-term
funding provisions of the Act will ensure
adequate financial support for DOE's
nuclear waste program for FY 1884 and
beyond.

The (%ommiuion beliet;es tcl‘i:l '
uncertainties regarding the adequacy o
financial ement of the nuclear
waste program have also been reduced
by the NWPA requirement that an
Office of Civilian Radioactive Waste
Management be established within the
Department of Energy. This Office is to
be headed by & Director. appointed by
the President with Senate confirmation,
who will report directly to the Secretary
of Energy. Further, the Act stipulates
that an annual comprehensive report of
the activities and expenditures of the
Office will be submitted to Congress
and that an annual audit of the Office
will be conducted by the Comptroller
Genersal, who will report the results to
Congress.

Some concern has been expressed
that the Congress may amend the
funding provisions of the NWPA and
thereby undermine the financial
stability of the Federal radioactive
waste management program.
Commenters have not provided any
basis for this belief. The Commission
considers this possibility to be most
unlikely. It is reasonable to assume that
the long-range public health and safety
and political concerns which motivated
the Congress over the past several years
to pass the NWPA will continue to
motivate the Congress in considering
amendments to the NWPA.

E. Schedule

{1) Summery of Comments. DOE
contended that the NWPA provides
additional assurance that a repository
will be available by 1998. As the basis
for this belief, DOE stated that sections
111 through 125 of the NWPA provide
specific schedules and reporting
requirements for the timely siting.
development, construction, and
operation by 1998 of a repository for
high level waste and spent fuel (DOE. p.
2;‘! DOE believed that these lcill\ledules

reporting requairements will ensure
that deadlines are met. The Commission
notes that DOE that there
has been a deley of about $-pearin ta

schedule for meeting early milestones
such as publication of its siting
guidelines; nevertheless, DOE continues
to maintain that its date for completion
of repositocy development will be met
(DOE Draft Mission Plan for the Civilan
Radioactive Weste Management
Program, April 1954).

The Consolidated Public Interest
Group, however, did not believe that the
provision of specific dates in the NWPA
gives assurance that they will be met.
CPIG cited, for example, the delay in
preparing DOE's site selection

guidelines, which were due by June 1983,

and were expected to be delayed further
(CPIG. p. 4).

Further, the CPIG contended that a
date for the availability of a repository
is not certain since both the President
and the NRC have explicit authority to
reject any or ol site proposals that are
submitted to them (CPIG., p. 4). Also,
CPIG believed that the Jegisiation
contemplates the possibility of delay
beyond satutory deadlines and NWPA's
legislative history indicates that the
timing of repository svailability remains
uncertain (CPIG. p. §).

{(2) NRC Response. One of the primary
purposes of the NWPA is “to establish a
schedule for the siting. construction, end
operation of repositories that will
provide reasonable assurance that the
public and the environment will be
adequately protected from the bazards
posed by high-level radicactive waste
and such spent nuclear fuel as may be
disposed of in & repository.” (Sec.
111{b)(1)). The Commission believes this
purpose will be achieved.

As the Commission noted in the
proposed decision, the Congress would
not be able to legislate the schedules for
the accomplishment of fundamental
technical breakthroughs if it believed
that such breakthroughs were
necessary. They are not necessary.
Rather. it is the Commission’s judgment
that the remaining uncertainties canbe
resolved by the planned step-by-step
evaluation and development based on
ongoing site studies and research
programs. The Commission believes the
Act provides means for resolution of
those institutiona! and technical issues
most likely to delay repository
development, both because it provides
an assured source of funding end other
significant institutional errangements.
and because it provides detailed .
procedures for maintaining progress.
coordinating activities and rectifying
weaknesses.

The Commmission believes that the
milestones established by the Act ere
generally consistent with the schedutes
presented by DOE in the Waste
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Conrfidence proceeding and that those
milestones are generally reasonable.

Achievement of the scheduled first date .

of repository operation is further

supporied by other provisions of the Act
which specify means for resolution of
issues most likely to deley repository
completion. One of the earlier
milestones-publication of DOE's general
guidelines for the recommendation of
sites for a repository—was about & year
behind schedule and the Commission
was concerned that his delay could
result in corresponding delays in DOE's
nomination of at least five sites for
characterization work. However. DOE

" has indicated in its draft Mission Pian
{April. 1984) that the subsequent
milestones have been scheduled to
provide completion of the first
repository by 1998, The Commission
‘believes that the timely attainment of a
repository does not require DOE's
program schedule to adhare strictly to
the milestones set out in the NWPA over
the approximately 15 year duration of
the repository development program.
Delays in some milestones as well &s
edvances in others can be expected.

The Commission has no evidence that
delays of a year or so in meeting any of
the milestones set forth in the NWPA
would delay the repository availability
date by more than a few years bevond
the 1998 date specified in the NWPA.

rhe Commission found reasonable
assurance that a repository would be
available by 2007-09. & decade later
than that specified in the NWPA. end 8
date which allows for considerable
slippage in the DOE schedule. The Act
also requires that any Federal agency
that determines that it cannot comply
with the repository development
schedule in the Act must notify beth the
Secretary of Energy and Congress.
provide reasons for its inability to meet
the deadlines. and submit
recommendations for mitigating the
delay. The Commission notes that the
Act also clarifies how the requirements
of the National Environmental Policy
Act are to be met. These provisions of
the Act, as well as the provisions for
research. development and
demonstration efforts regarding waste
disposal. increase the prespects for
having the first respository in operation
not later than the first few years of the
next century.

The repository development schedule
may have to accommodate such
contingencies as vetoes of proposed
repository sites. prolonged public
hearings, protracted litigation, possible

¢ project reorientation, or delay in
, promulpation of siting guidelines. The
k/pchedule now incorporated into the Act

allows substantial time for these
possibilities.

2. Discussion of the Sofe’y of Dry
Storage

A. Summary of Comments

DOE believed that the availability of
dry storage techniques provides further
reasoneable assurance of the ability to
safely store nuclear wastes at least 30
years beyond the expiration of reactor
operating licenses. DOE stated that the
citations quoted in the Commission’s
rationale are reliable and representative
of the literature in the area, and that the
Commission’s technical judgment on dry

storage conforms with DOE's experience

end is accurate and correct (DOE, p. 16).
The Consolidated Industry Group also
stated that the pertinent points in the
Commission's discussion appear to be
adegquately supported with appropriate
references (Industry. pp. 10, 11).

In further support of the safety of dry
storege, DOE cited the following:
~—Extensive world-wide experience

shows that dry fuel handling and

storege is safe and efficient. Irradiated
fuel has been handled. shipped, and
safely stored under dry conditicns
since the mid-1840's. All types of
irradiated fuel have been handled dry
at hot cells. where & variety of
phenomena have been observed in
detail. The passive nature of most dry
storage concepts contributes to the
salety of inlerim storage by not
requiring active cooling systems

involving moving parts (DOE. p. 16).
~Regarding specific experience. DOE

slated that a reactor [uel has been

successfully stored in dry vaults
licensed under Part 50 at the Hallam
sodium-cooled graphite research
reactor in Nebraska and the Fort St.

Vrain HTGR prototype facility in

Colorado. In addition. dry storage of

zirceloy-clad fuel has been

successfully conducted in drywells
and in air-cooled vaults at DOE's

Nevada Test Site. There is favorable

foreign experience with dry storage at

Wyla, Weles in Great Britain. at

itesell in Canada. in the Federal

Republic of Germany. in France where

vault dry storage of vitrified waste is

routine, and in Japan, where a dry
storage vault has been recently

constructed (DOE, p. 17).
=To date, all dry storage tests huve

indicated satisfactory storage of

zircaloy-clad fuel without cladding
failure over the temperature range of

100 degrees C o 570 degrees C, in

inert atmospheres. Existing data

which support the conclusion that
spent fuel can be stored safely in an
inert atmosphere for at least 30 years

is being augmented by additional

ongoing research (DOE, pp. 17, 18).
Mone of the consolidated groups of
participants offered comments which
were critical of the Commission's
discussion of the safety of dry storage.

B. NRC Response

, The Commission is confident that dry
storage installations cen provide
continued safe storage of spent fuel at
reactor sites for at least 30 years after
expiration of the reactor operating
licenses.

3. List of Respondents .

Consolidated Participan?s as
Respondents to the Commission’s Waste
Confidence Decision

1. Department of Energy (DOE)

2. Consolidated States
Representative ! {States)

3. Consolidated Public Interest
Representative *(CPIR) a

4. Consolidated Industry .
Representative * (Industry)

PART II: Commission Consideration of
Additional Comments on Its Fourth
Finding .
1. Introduction

On November 8, 1883, the Commission
reopened the comment period in this
proceeding to receive comments on: (1)

1 The Consolidated Stutes Group consists of the
Attorney Genera) of the State of New York.
Minnesota {hy its Attorney Geners! and the
M:nresota Pollution Control Agency}. Ohio. South
Carolina and Wisconsin. The remaining participants
previously consolidated in the States Group have
not juined in these comments.

*The Consolidaied Public Interest Group is
representec here by the Natural Resources Defense
Ceruncil. Inc.. the New England Coalition on Nuclear
Puilution the Sierrs Club. the Environmental
Coalitien on Nuclear Power. Wisconsin's
Environmen:ial Decade. Mississippians Agains!
Disposal. Scfc Haven. Ltd.. John O'Neill. jr.. and
Marin Lewis.

*The Consclidated Industry Group is represented
by: American Institute of Chemica) Engineers:
American Nuclear Society: Association of
Engineering Geologists: Atomic Industria! Forum:
Bechtel National; Consumers Power: Genergl
Electric: Neighbors for the Environment: Scientists
and Ergineers for Secure Energy: Tennessee Valiey
Authorty: the Utilities Group (Nisgars Mohawk
Power Corporation. Omahs Public Power District,
FPower Authority of the State of New York. and
Public Service Company of Indiana. Inc.); and the
Utihty Nuclear Waste Management Group—Edison
Electric Institute. In order to emphasize the
independent pature of its participation. the
American Nuclear Society has chosen to proceed o
separately. ANS continues to protest its assignment 4
1o the Consolidated Industry Group and has offered )
separsie comments on the Commission's Waste
Confidence decision. Since only the consohidated
groups of participants were invited tc comment on
the proposed decision, the ANS's separate
comments are pot discussed here. Further, TVA. a3
a Federal agency, wishes 1o stress the independen
nature of its paticipation. :
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The environmental aspects of its fourth
finding—that it has reasanable
@=~wrance that, if necessary, spent fuel
» stored without significant
nmental effects for st least 30
: beyond the expiration of reactor
operating licenses at reactor spent fuel
storage basins, or at either onsite or
offsite independent spent fuel stor:
installations; (2) the determination that
there are no significant non-radiological
conseguences which could adversely
affect the environment if spent fue! is
stored beyond the expiration of
operating licenses either at reactors or
at independent spent fuel storage
. installations; and (3) implications cf
comments on items (1) and {2) above for
the proposed amendment to 10 CFR Part
§1 (48 FR 50748).
The Commission has considered those
comments &nd, for the reasons
:discussed below. finds no reason to
substantively modify its fourth finding
or other related aspects of its decision in
this proceeding. The Commission has,
gnos&rever. made reivhions t:] i:: fourth
ing to clarify its origi tent.
'lhu?ksteen eommenuﬂ\ﬂnre received.
Seven commenters identified various
teasons wikch they believed argued
against the finding.* Six commentors
supported the finding.? In addition to the
issues on which the Commission
s~ ~ifically requested comments, some
‘entors raised additional fesues
ing the Commission's compliance
the National Environmental Policy
Act (NEPA).

2. Environmental Aspects of Extended
_Storoge of Spent Fuel

A. Radiological Consequences of Spent
Fue! Storage

‘The Commission's proposed fourth
finding stated:
The Commission finds reascnable
-assurance that, if necessary. spent fuel can
be stored safely without significant
environmental effects for at least 30 years
beyond the expiration of reactor operating
licenses at reactor spent fuel storage basing,
or at either onsite or cffsite independent
spent fuel storage installations.

The public was invited to submit
additional comments on the
environmental aspects cf this finding,
Those comments, end the Commission’s
responses to them, are set out below.

*Departmen of Law of the State of New York.
Marvin Lewis. Sierrs Club, Safe Haven. LAd..
Atorney Genera) of the State of Minnesota, .
Department of Justice of the State of Wisconsin and
‘Natural Resources Defense Council. Ine.

$Scientists and Engineers for Secure Energy. hnc.
American Institute of Chemical Engineers,
Awerican Nuclear Society, Utility Nuclesr Waste

K/m @ Enengy, Blectric instituts. and

‘The State of Minnesota
{"Minnesota"), through its Attorney
General. and the Sierra Club believe
that an event st the spent fuel pool for
Prairie Island Nuclear Generating
Station ("Prairie Island"”) indicates that
irradiated spent fuel assemblies are
degrading rapidly with time. In
December 1981, ¢ 8 fuel transfer
operation at Prairie Island, the top
nrozzle assembly separated from the
remainder of @ spent fuel assembly due
to stress corrosion cracking of the spent
fuel assembly while it was in the spent
fuel poo!l. Minnesota and the Sierra Club
acknowledge that this separation was
an isolated event; over 8,000 similar
spent fuel assemblies have been moved
successfully at other plants. These
commentors elso acknowledge that
television examination showed no
carrosion cracking of similarly designed
fue) essemblies at other nuclear power
plants: Zion, Trojan, Kewanee and Point
Beach. They also acknowledge that even
though the water contaminant
contributing to stress corrosion eracking
has never been identified, the possibility
that it may have been sulfates has led
the Commission to suggest that Prairie
Island monitor the gulfate levels of its
spent fuel pool.

However, the Sierrs Club contended ¢
that the NRC staff essentially ignored
the opinion of Mr. Earl J. Brown. an NRC
engineer, that sulfate contamination is a
generic problem at Pressurized Water
Reactors [PWRs). The Sierra Club also
believes that television inspection of
spent fuel assemblies in spent fuel pools
cannot reveal the initial signs of stress
corrosion cracking. For these reasons,
the Sierrs Club and Minnesota believe
that there is no assurance that spent fuel
can be stored safely in spent fuel pools
for 30 years after reactor shut down or
for 60 years after irradiation.

The NRC investigated the Prairie
Island event and found it to be an
isolated event without generic irnpact.
The staff also concluded that if a fuel
assembly were to drop due to top nozzle
faflures, such an event would not lead to
a criticality hazard in e spent fuel pool
and that such an accident would result
in radiation levels gt the site boundary
well within the limits in 10 CFR Part 100.
The NRC Staff Assessment Report
{“SAR") and associated memoranda,

Sgierra Clud also stated that the sta’f did not
consider an Ouk Ridge report {ORNL 3084, Nov.
1964) which identtfied water vapor as eontributing
0 sorrosion of the type of steel ased in spent fuel
assemblies. That eaport is a0t germane o light
water resctor fue! because it addressed the
sensitization of stainiese stee! in & high tempersture
g2s cosled raactor eovirenment. which is very
Gifferant from the etvissssmaxt of a light water .

" roactec. Rafer © the discuasion in Sec. £4A of the

Appendix to the Commission's decision.

although already publicly available in
the Commission's Public Document
Room. have been added to the docket of
this proceeding. That SAR concluded
that the event was caused by
intergranular stress-corrosion cracking
due to an unidentified corrodant
temporarily present in the spent fuel
pool.

As for the Sierra Club's specific
comments, the staff recognized that
sulfate contamination was suspected to
have contributed to the corrosion and
recommended that licensees
administratively control sulfate level
concentrations in speat fuel pools. Such
monitoring had been recommended by
Mr. Brown as the only action that should
be taken in response to the incident.
Although Mr. Brown stated that in his
opinion the event was & “potential”
generic issue for PWRs, subsequent staff
investigation revealed that the event
was &n isolated incident. The staff also
censidered the properties of the steel
used in the spent fuel assemblies and
acknowledged that they could have
contributed to the event. However, the
absence of any similar events for 5,000
other spent fuel assemblies indicated
that the type of steel was not critical.
Accordingly, the Commission finds no
basis for reconsidering the Salety
Assessment Report's finding that the
Prairie Island event was an isolated
incident and recommendation that
sulfate control was an edequste
response, or for altering its conclusion
concerning the potential environmental
impacts of stored spent fuel.

Wisconsin, Safe Haven, Ltd. and
NRDC contended that the environmenta!
effects of extended spent fuel storage
are site specific and ghould be
considered on a case-by-case basis.?
Safe Haven believes that the
individuality of each plant and its
environmenta!l surroundings necessitate
separate eveluations of extended
storage of spent fuel, but identified no
site-specific factors which would result
in significant environmental impacts.
NRDC listed some site specific factors:
geology. hydrology. seismicity,
ecological factors and individual
proposals for spent fuel management
and storage. However, NRDC did not
suggest how these factors could lead to
significant site-specific environmental
impacts that would preclude the

*Sale Haven alss suggested that a ful!
environmental and safety review showld eccompany
eny utibty's praposed plane submitted pursuant to
10 CPR 80 (§ 80.5&{aa}} for extended storage of spent
fuel The Commiseion will treet its review of any

i for comsidesing
application for & license amendment.
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Commission from making a generic
finding. Similarly, Wisconsin listed as
slevant factors proximity to population

Unteu. highways. geologic faults, dams,

ood plains or shorelines affected by
erosion, but offered no suggestion of
how these factors could afiect the
Commission's generic determination.
For example, there has been no
discussion of why the Commission's
seismic design requirements, though site
specific, ere not generically adequate to
assure that spent fuel can be stored for
up to 30 more years in a spent fuel pool
designed to withstand the largest

-expected earthquake at each reactor

site. Mr. Marvin Lewis contended that
the fourth finding had no basis because
the Commission had little orno
experience with storing spent fuel for 30
years or with storing fuel that could be
up to 70 years old. Mr. Lewis also
ssserted that the pyrophoricity of the
zircaloy tubes containing spent fuel for
30 years presents and unknown fire
danger. This comment is based on &
private communication to Mr. Lewis
regarding the condition of the spent fue)
&t Three Mile Island. Unit 2. By the
terms of that letter, any fire danger
associtted with pyrophoricity of
zircaloy arises from the accident
conditions et TMI-2. NRC has
previously studied the effects of loss of
*ater from pools on the temperature of
iored spent fuel (NUREG/CR-0648,
‘Spent Fuel Heatup Following Loss of
Water During Storage™ [March, 1978)).
While this study noted that oxidation
could become self-susteining for
temperatures in the neighborhood of
850-950° C (NUREG/CR-0649, page 13).
the study shows that such oxidation can
only occur for extreme temperature
conditions and for spent fuel that has
been stored for a relatively brief storage
period. In order for rapid oxidation to
occur, the age of the spen! fuel (30.000
MWD/MT burnup) would have to be in
the range of less than 10 days tc less
than two years, depending on the
density at which it is stored (see page
55, Figure 17 of NUREG/CR-0649).
Moreover, one must assume &
continuing cxygen supply adequate to
sustain the oxidation. Any damaged
spent fuel such as that from TMI-2,
would be canned to avoid particulate
loss and would have already aged
several years. Neither the heat load
leading to temperatures capable of
initiating rapid oxidation nor the
presence of an adequate supply of
oxygen to sustain a pyrophoric reaction
would seem to be present in any storage
configuration or under conditions that
would receive NRC approval. While it is

stored for over 30 yeary. the record
shows that utilities have successfully

- stored spent fuel for over 20 years, and

that there are no known physical
processes which would indicate that it is
impractical to extrapolate that
experience to make predictions about
the behavior of spent fuel for 70 years of
storage. )

The Utility Nuclear Waste
Management Group—Edison Electric
Institute and the U.S. Department of
Energy referred to several documents in
the record which show that the
relatively low energy content of spent
fuel and the relatively benign static
environment of spent fuel storage render
insignificant the radiologic impacts
erising from extended storage of spent
fuel. As discussed in more detail below,
these documents also show that there
are no significant non-radiologic
environmental impacts arising from such
extended storage. Under these
circumstances, the Commission finds
that it has sufficient experience with
spent fuel storage to predict spent fuel
behavior dunﬁ' 70 years of storage and
to find that such storage will oot result
in significant environment effects.

B. Non-Radiclogica! Consequencesof
Spent Fuel Storage

The Commission's fourth finding
rested in part on the Commission's
determination that there are no
significant non-radiological
consequences due to the extended
storage of spent fuel which could
adversely affect the environment. The
public was invited to comment also on
this finding and to provide a detailed
discussion of any such environmental
impacts. Mr. Marvin Lewis asserted that
the continuous storage of spent fuel
under water for 30 years or more
requires unprecedented institutional

arantees. He also noted that there had

en no considerstion of financial,
economic and security implications of
storage for 30 or more years. Mr. Lewis
did not expand upon these assertions to
explain how they would result in
significant non-radiological
environmental consequences. In any
event, the more than twenty years of
experience with storing spent fuel
demonstrates that storage of spent fue)
for 30 years or more does not require
unprecedented institutional guarantees
or raise unique questions regarding
finances, economics or the security of
extended spent fuel storage. Further, the
Commission will require all reactor
licensees, § years before expiration of
their operating license to provide a plan
for managing the spent fuel prior to
disposal. Moreover, the record )

documents referred to by UNWMG-EEL
DOE and AIF show that there are no
significent non-radiolegical
environmental impacts associated with
the extended storage of spent fuels. The
emount of heat given off by spent fuel

decreases with time es the fuel ages and
decays radioactively. No additional land

needs to be devoted to storage facilities
because reactor sites have adequate
space for additiona! spent fuel pools or
dry storage installetions. The edditional
erergy and water needed to maintain
spent fuel storage is also
environmentally insignificant. No
commentor has challenged these

assessrents of environmental impacts .
. and the Commission has no reason to

question their validity. Under these
circumstances, the Commission has no
reason to reassess its prior
determination that extended storage of
spent fuel will present no significant
non-radiologica! consequences which
could adversely affect the environment

8. Commission Compliance With NEPA

Severa! participants challenged the
Commnission’s compliance with NEPA.
The States of New York (“New York™)
and Wisconsin contend that since its
inception, this proceeding has focused
on the availability and safety of spent
fuel storage, and has been conducted
outside the scope of NEPA. New York
supports this contention with the
following quote from the First
Prehea)ring Conference Order (February
1, 1980):

This rulemaking proceeding does not
involve a major federal gction having &
significant impact on the environment, and
consequently an environmente! impact
statement is not required by NEPA. . .

New York asserts that this statement
caused the participants not to consider
NEPA in their filings. Accordingly, New
York believes that the Commission
cannot now transform the Waste
Confidence Proceeding into a NEPA
Eroceeding. In New York's view, joined

y the Natural Resources Defense
Council, Inc. {("NEDC™), NEPA required
the Commission to prepare en
environmental tmpact statement (“EIS™)
or environmental assessment to
consider the environmenta! impacts of
spent-fuel storage &t reactor siles
beyond the expiration dates of reactor
licenses. The Utility Nuclear Waste
Management Group-Edison Electric
Institute "UNWMG-EEI") believes that
it has been clear ram the outset of this
proceeding that the Commission
intendad to develop environmental
regulations appropriate to the jsaues
considerad hera. UNWMG-EEI citas
several factors In support of its position:

.
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(1) this proceeding was the direct
outgrowth of a NEPA case, Minnesota v.
NRC, 602 F.2d 412 (D.C. Cir. 1979); (2)
Notice of Proposed Rulemaking
\ licitly stated 8 Commission intent to
! with environmenta! aspects of
‘spent fuel storage; (3) the proceeding
was docketed under Part 51, the
Commission's regulations implementing
NEPA; (4) the Commission stated that it
-would draw on the record of the
rulemaking on enviranmental impact of
the nuclear fue! cycle {Table S-3) and
included in the NRC Date Bank for this
proceeding sousces of information on
the environmental impacts of spent fuel
storage; and (5) several participants
included in their statements information
pertaining to the environmentd! impacts
of spent fuel storage.
e Commission believes that from
the very beginning of this proceeding.
.participants were on notice that
environmental aspects of spent fuel
storage were under consideration. The
notice initiating this proceeding stated,
‘in pertinent part:
1f the Commission finds reasonable
assurance that safe. off-site disposal for
radioactive wastes from licensed facilities
will be available prior to expiration of the
facilities”Ycenses. it will promulgate a fina!
rule providing that the environmental and
sofely implications of continued on-site
storgge after the tergination of licenses need
~¢ be considered in individual licensing
sedings. In the event the Commission
\‘{mﬁm that an-site storage after license
iration may be necessary or sppropriate,
it will issue & proposed nule providing Aow
thot question will be addressed.
L ] [ ] * [ ] -
Based on the material received in this
proceeding and on any other relevant
information properly available to it, the

Commission will publish a proposed or final
rule in the Federal Register. Any such fina)
rule will be effective thirty days after
publication.

44 FR €1372, 8127361374 (1979). (Emphasis
supplied). ]

It is clear from this notice that if the
Commission found that onsite storage
after termination of reactor operating
licenses would be necessary or
appropriate, then it would propose a
rule for dealing with the question of
environmental and safety implications
of continued onsite storage. New York's
reference to the statement in the First
Prehearing Conference Order is
inapposite. That statement addressed
the issue of whether a decision in this
proceeding would be a proposal for
major federal action having significant
impact oz the environment 30 &s to
require an EIS. The Presiding Officer
found that the decision itse!f would not

-auire an EIS. His decisicn in no way
lied a change in the scope of the

K/,

proceeding as announced in the notice
initiating it.

. There is also nothing about the
Commission's fourth finding which

- requires an EIS. Neither New York nor

NRDC has explained how this finding is
a major federal action having a
llgmglcant impact on the human
environment. The finding provides a
basis for a rule that provides that
environmental impacts from extended
storage of spent fuel are 80 insignificant
as not to be required to be included in
&n impact statement. The validity of
such & rule depends on the procedures
used to promulgate it and the record
supporting it. An EIS is not required
because such a rule itself bas no
environmental impacts, significant or
otherwige.®* To require an EIS here
would be essentially to require an EIS to
show that no EIS is required. Clearly
such a result would be incorrect.
Accordingly, the Commission finds that
NEPA does not require &n EIS to support
the fourth finding.

4. List of Respondents

Respondents to the Commission’s
November 8, 1983 Order (48 FR 50746)
To Reopen the Period for Limited -
Comment! on the Environmental Aspects
of the Commission's Fourth Finding in
the Waste Confidence Proceeding

1. Attorney General of the State of
New York (N.Y.)

2. Marvin Lewis (Lewis)

3. Sierre Club Radioactive Waste
Campaign (Sierra)

4. Scientists and Engineers for Secure
Energy. Inc. (SE2)

5. Safe Haven, Ltd. (S.H.)

6. American Institute of Chemical
Engineers {AICE)

7. Atomic Industrial Forum, Inc. (AIF)

8. Utility Nuclear Waste Management
Group—Edison Electric Institute

G-EEI)

0. Natural Resources Defense Council,
Inc. (NRDC)

10. Attorney Genera! of the State of
Wisconsin (Wis.)

$1. U.S. Department of Energy (DOE)

12. American Nuclear Society (ANS)

13. Attorney General of the State of
Minnesota (Minn.)

Appendix-—Rationale for Commission
Findings in the Matter of the Waste
Confidence Proceeding

Table of Contents
1.0 Introduction

9See. for example, Naturo! Resources Defense
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Reference Notation
10 Introduction

The rationale for the five Commission
findings resulting from the Waste
Confidence proceeding is summarized
below. This rationale is based
principally on the record of the
proceeding which includes participants’
posilion statements, cross-statements,
pre-heering and oral statements (in the
discussion below, the participants ere
identified by the citations defined in the
Reference Notation at the end of this
document). The Commission also relied
on the provisions of the Nuclear Waste
Policy Act of 1982 (NWPA), and other
substantive materiel not criginally
included in the record relating to the
discussion of the safety of dry storege of
spent nuclear fuel in the Commission's
Fourth Finding; the NWPA and the dry
storage material have now been
incorporated Into the record along with
the relevant comments of participants in
this proceeding.

The Commission notes that two
relevant developments have occurred
subsequent 1o the closing of the record
in the Waste Confidence proceeding.
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- They are the publication of DOE's draft

_Mission Pian for the Civilian ~
~dioactive Waste l\)langg&:em
)gram (April, 1884) an
. sion's concurrence in DOE's
General Guidelines far Recommendation
of Sites for Nuclear Waste Repositories
(July 3. 1084). These developments are a
matter of public record, end in the case
of the Commission’s concurrence was
the eonclusion of a separate public
proceeding. The Commission has
considered the effects of these
developments on its previously
announced decision in this proceeding
and determined that these developments
do not substantially modify the
Commission's previous conclusions.

20 Rationale for Commissipn Findings
2.1 First Commission Finding

The Commission finds reasonable
essurance that scfe disposal of
radioactive waste and spent fuel in ©
mined geologic repository is technically
feasible.

The Commission finds that safe
disposal of high-level radioactive waste
and spent fue! is tecknicsally possible
and that it is achievable using existing
technoldgy. Although a repository has
not yet been constructed eand its safety
&nd environmental acceptebility
demonstrated, no fundamental

akthrough in science or technology is

ded to implement a successful waste

sposal program. Those participants
who questioned the availablity of &
repository did not contend that
fundamental scientific breakthroughs
were required, but questioned whether
technical problems could be resolved in
& timely manaer. The record supports
the conclusion that the safe disposal of
high level radioactive waste and spent
nuclear fuel from licensed facilities can
be accomplished.

The Department of Energy's ([DOE)
position is that disposal in mined
geologic repositories can meet the goal
of providing safe and effective isolation
of radionuclides from the environment
{DOE PHS pp. 2. ¢; Tr. p. 11). A number
of participants stated that waste
containment and isolation from the
biosphere are scientifically feasible
{USGS PS p. 4: NRDC PS p. 8; UNWMG-~
EE1PS. Doc. 1 p. 22. Doc. I p. II-6;
Consolidated Industry Group Tr. p. 16:
Consolidated States Group Tr. p. 88).
This view is consistent with the
conclusions of the Report to the
American Physical Society by the Study
Group on Nuclear Fuel Cycles and

Waste Menagement (Rev. Mod. Phys.
Vol. 50. No. 1, Pt IL p. S6. Jan. 1980) and

* Report to the President ef the

erggency Review Group op Nuclear

Waste Management (Final Repeort.
March, 1979, p. 38).
- The conclusion that safe radicactive
waste disposal is technically feasible is
based on consideration of the basic
features of repository design and the
ems to be solved in developing the
gl design. A mined geologic
repository for disposal of high-level
radicactive waste, as developed during
the past three decades, will be based on
application of the multi-barrier approach
for isolation of radiopuclides. The high-
level radioactive waste or spent fuel is
to be contained in @ sealed package and
any leakage from the packﬁe‘il to be
retarded from migrating to the biosphere
by engineered barriers. These
engineered barriers include backfilling
and sealing of the drifis and shafts of
the mined repository. We believe that
the isolation capability and long-term
stability of the geologic setting provide a
final barrier to migration to the
biosphere.

The selection of a suitable geologic
setting is one of the key technical
problems which DOE must solve. Other
problems include development of waste
packages that cen contein the waste
until the fission product hazard is
greatly reduced and engineered barriers
that can effectively retard migration of
radionuclides out of the repository. The
Commission recognizes that these three
problems are not only the ones which ~
DOE's program must solve, but they are
critical components of the multi-barrier
epproach for nuclear waste isolation.
Much of the discussion in this
proceeding has focused on these
problems. We have reviewed each of
these issues and have concluded that
they do not present an insoluble
problem which will prevent safe
gnfosal of radioactive waste and spent

el.

A. The dentification of Acceptable Sites

There is general agreement among the
participants that the period during
which the wastes must be isolated from
the biosphere is at least several millenia
and that such prolonged isolation can be
achieved in a deep mined respesitory
provided the geologic setting is suitable.
The geologic setting is the “final”
isolating barrier, If the waste package
and engineered barriers fail to perform
es expected, the geologic barrier must
prevent harmful quantities of
radioactive materials from entering the
human environment.

The Commission believes that
technically acceptable sites exist and
can be identified. In many locations in
the continental United States there are
geologic medis potentially suitable for a
wasts repository. These media occur in

large. relatively homogeneous and
unfaulted formations and have
properties {e g.. mechanica) strength,
thermal stability. impermeability to
water which qualify them as petentia!
host rocks for radicactive wastes. The
potential host rocks include those being
investigated by DOE—that is, domed
salt. bedded salt, tuff, basalt, grenite,
and shale (DOE PS pp. B-70 to H-82.).
Thousands of square miles of the United
States are underiain with formations
containing extensive masses of such
potential host rocks. Moreover, mors
than one-half of the United States is
underiain with rock that has been stable
against significant deformsation and
disruption for over ten million years,
The potential gites being investigated by
DOE eare in regions of relative tectonic
stability (USGS PS pp. 19, 23, 24, 25, 28,
28 Tr. p. 238).

Host rock suitability and formation
stability are not the only relevant
technical factors to be considered in
repository site selection. Geokydrologic
conditions—particularly the abseace of
significant groundwater fiow from the
repositery to the biosphere—must be
favoreble for effective isolation of the
wastes (USGS PS p. 11). DOE's
fnvestigations reveal that the hydrologic
characteristics of a major portion of the
sites underlain with stable formetions of
potentiel host rock appear to be suitable
for repository location (Tr. p. 236 DOE
PS p. B-77).

These genera) conclusions about the
extent of potential repository sites are
based on the results of DOE's site
exploration program (DOE PS Appendix
B} and the extensive body of earth-
sciences information available at the
United Stetes Geological Survey—the
Federal agency principally concerned
with earth-sciences issues and, under a
DOE~USGS Memorandum of
Understanding. a primary source of
geologic, hydrologic and mineral
resource data for the National Waste
Terminal Storage program (USGS PS p. 2
and Appendix A: DOE PS p. H1-44).

DOE's site exploration efforts are
focused on four host rocks (domed salt.
bedded salt, basalt. and tufi) in six
regions (Gulf Interior, Paradox Basin,
Permian Basin, Salina Basin, DOE
Hanford Site., DOE Nevada Test Site)
{DOE PS Appendix B). Although
investigations o;franite sites in the U.S.
have been limited, DOE is developing
data on the potential of granite as & host
tock in collaboration with foreign
investars. A Swedis hinhgaenm' an
cooperative progmam 's Lawrence
Berkeley Laboeatory ts the U.S. principal
in the program] kas invoived a secian of
in site tesis. in & granite formation

Cerd
&
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conducted at the Stripa mine in Sweden.
The investigations included
determinations of thermally induced

~esses and deformations in the granite

mass. Another cooperative study at

tudsvik in Sweden involved
experiments in nuclide migration in
fractured subsurface crystalline rocks
{DOE PS p. [I-258).

Bome participants cbjected to the fact
that most of DOE's site exploration
involved federally-owned or -controlled
areas, arguing that this would result in
ignoring sites that were technically
better (NRDC PS p. 17; Tr. p. 206). This
objection. apparently based on the
assumption that Federal lands
investigated were limited in area and
geologic diversity, is not supported by
the record. The Federal lands being
investigated by DOE are extensive and
geologically diverse; moreover, they are
more readily accessible to DOE and
some of them, such s Nevada Test Site,
have been previously subjected to
extensive geologic assessment. These
latter factors ere significant advantages
(DOE PS Appendix B; UNWMG-EEI CS
p. IV, B-4). Although, as the United
States Geological Survey pointed out,
there mery be advantages from & purely
earth-science viewpoint in examining all
parts of the country for their potential as
reposiories, time and resource
‘“‘mitetions require that site exploration

‘orts be concentrated in limited

ons fairly early so that detailed site-
pecific characterization efforts can be
underteken in & timely way {(USGS PS p.
17).

A specific site has not yet been
identified as technically acceptable, and
investigations of potential sites have
shown some to be unsuitable. This does
not necessarily mean thet DOE's site
selection program will be unsuccessful
in identifying technically acceptable’
sites. The elimination of some sites is to
be expected in a pursuit of the site
selection program and is not, as some
participants implied, en indication that
suitable sites cannot ultimately be
Jound.

Although the record of this proceeding
does not show that DOE has progressed
far enough ip site characterization to
confirm the existence of an acceptable
site, the record does indicate that DOE's
site characterization and selection
program is technically sound. The data
obtained in each stage of the screening
process are enalyzed and compared
against criteria that must be satisfied for
:’delq:xlate perfom!a,nbc;: of the total

olation system. 's program is
providing information on site

\arscteristics at & sufficiently large
k/mber and variety of sites and geologic

media to support the expectation that
one or more technically acceptable sites
.will be identified (DOE PS pp. llI-8 to
111-24; CS p. lI-140). As discussed ebove,
DOE's site screening efiorts have
concentrated on a diverse set of
potentially suitable geologic media and
are directed to an examination of large
areas of the country on both federally-
owm)ed and non-federal lands (USGS PS
p.17).

The technology for site identification
is particularly well-advanced
(UNWMG-EEI PS p. II-A-b78). The
record describes numerous site  °
cheracterization techniques, both
remote sensing and in-sity, which are
being used to evaluate sites (DOE PS pp.
-84 to N1-103). The location and
demonstration of acceptability of
repository sites are problems which can
be solved by the investigative and
gnalytical methods now available (AEG
PS p. 1). Site selection criteria are being
refined (DOE PS pp. I-80 to [1-83; 48 FR
5671, February 7, 1083) and the
technology exists for site
characterization (DOE PS pp. lI-84 10 I-
103). Areas have been found where most
natura! geologic and hydrologic
rrocesset operate at rates favorable to
ong-term containment in a mined *
repository (DOE PS p. [1-128;
Consolidated Industry Group PHS p. 8).

The Commission recognizes that there
are gaps in the current state of
knowledge about potential repository
sites end geologic media, end ebout
geochemica! processes which effect
radionuclide migration (e.g., CEC PS pp.
17, 54; NRDC PS pp. 186, 50, 64: NY pp. 38,
80; USGS CS pp. 5. 6). The gaps include
e lack of a detailed understanding of
such relevant processes as sorption of
radionuclide-bearing molecules by the

eclogic media, leaching of the wastes

y groundwater, and radionuclide
migration through subsurface
formations. Some participants contend
that these gaps &nd uncertainties in
knowledge make it difficult to predict on
the basis of any effort less than a
detailed on-site investigation whether a
candidate repository site willbe -
technically suitable (e.g.. NRDC PS pp.
18, 50, §3; ECNP PS pp. 3. 4: NECNP PS
Pp. 20, 21, 22).

The Commission recognizes that
detailed site characterization s
necessary to confirm that a proposed
site is indeed suitable. The Commission
does not believe, however, that all
uncertainties must be resolved as a pre-
condition to repository development.
The performance of & repository may be
bounded by using conservative values
for controlling parameters, such as
waste form solubility, ground water

travel time and retardation of .
radionuclides. Furthermore, bounding
enalyses can be useful to take residual
gaps in knowledge and uncertainties
into account. If it can be esteblished that
& repository can perform its isolation
function using established. conservative
values for the controlling parameters,
then it is not necessary to resolve
uncertainties in the range of value these
parameters may exhibit (DOE CS pp. ll-
83, 11-84, 11-130, [Ii-g, Mi-12).

- The statements of those participants
who are pessimistic about timely
accomplishment of disposal tend to
assign equal importance to all areas of
uncertainty. Hence. they contain few
attempts to assess the consequences of

aps in knowledge or to project the

nefits of xpected results from
ongoing research end development
efiorts. It is the Commission’s belief that
the waste isolation system elements are
adequately understood sc that major
pnforeseen surprises in results of
research and development are highly
unlikely. This view is supported by
USGS (USGS CS pp. 1-2).

A further concern of some
participants is that, even i DOE were to
jdentify a potentially acceptable
repository site, the in-sitv testing
required to determine acceptability
would breach the integrity of the
cendidate site (NY PS pp. 59, 63-65). If.
for example, boreholes essential to
characterize & potential site result in
penetration of aquifers which are not
amenable to effective sealing. this might
make the site unacceptable (DOE PS pp.
Ii-161 to [I-184). However, no
persuasive evidence was presented in
the record to support the position that
in-situ tests for site characterization
work are likely to compromise the
integrity of candidate sites. The
Commission believes that /n-situ tests
can be successfully accomplished
without adversely affecting site integrity
for the following reasons. Many non-
destructive remote sensing methods are
available for determining site
characteristics. Further, boreholes can
be located in shafts or pillars of the
future repository to minimize the
possibility of leakage through them.

As discussed later, borehole sealing
methods are expected to be adequate.
‘The number of boreholes necessary to
adequately characterize & site can be
minimized by carefu! planning and by
use of remote sensing methods in
conjunction with the drilling program
(DOE PS pp. B-84 to 1-103, II-181).
Finally, the Commission believes that if
8 'it?ﬁh foun'g to be ﬁnns:fﬁdenﬂy "
sensitive to the testing program so that
its integrity woild be destroyed. then
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that site would necessarily be found

unacceptable.
In summary, the Commission believes

at technice g acceptable sites for

\ sposal of radioactive waste and spent
e! exist and can be found. There are &

number of suitable host rock type to
select from: many areas are underlain
with massive. stable formations
containing these host rocks: the areas
being investigated by DOE contain such
rock formations: and the uncertainties in
knowledge of the earth and material
sciences relevant to the-identification of
an acceptable repository site are not
fundamenta! uncertainties that would
prevent the identification of technically
accepiable sites. Further, /n-situ testing
required to characterize & candidate site
would not necessarily compromise its
integrity.

B. The Development of Effective Waste
Packages

1. Woste Package Considerations. An
important technical aspect of safe waste
disposal is to assure that the waste form
and the balance of the waste package.
including the primary container and
ancillary enclosures. are capeble of
containing the radioactivity for a time
sufficfeént for the hazard from fission-
product activity to be significantly
reduced (e.g.. DOE PS p. 11-8}. Decay
heat. groundwater and nuclear radiation

auld cause the waste package
mponents to interact with each other
with the host rock materials in such a
way as to degrade the ebility of the
pachage to contain the radionuclides.
These items are discussed below.

To assure long-term containment,
DOE's conceptual design of 8 waste
package is based on a defense-in-depth
approach and involves a number of
components including spent fuel,
stabilizer {or filler). waste canister,
overpack, end an emplacement hole
sleeve. The stabilizer is intended to
improve heat transfer from the spent
fuel, to provide mechanical resistance to
possible canister collapse caused by
lithostatic pressure. and to actas &
corrosion-resistant barrier between the
spent fuel and the canister. Selection of
cenister overpack and emplacement
hole sleeve materials will be based on
tests of their chemical and physical
integrity at various temperatures and
levels of radiation and under various
conditions of groundwater chemistry, as
well as tests of their compatibility with
each other and with the host rock
materials under repository conditions.
The canister, overpack. and sleeve
should constitute relatively
impermeable elements of the waste
~ackage. A variety of candidate

\/lterinls is being considered for these

elements. The various waste package
components are to be combined in a

. conservative design that will

compensate for the overall technical
uncertainties in containment capability.
The requirement for retrievability during
some specified period sfter
emplacement places conditions {e.g.,
ruggedness) on waste package design
which are added factors tc be
considered in jits development (DOE PS
p- 11-129 to 1i-152, [I-282).

It is apparent from the foregoing that
the development of an effective waste
package depends on obtaining
engineering data on those materials that
appear to be promising candidates for
package components. DOE is studying
over 28 candidate materials for canisters
and overpack {DOE PS p. 1-143). The
DOE evaluation program indicates that
many of these materials are promising.
For example, iron alloys have
demonstrated long term durability (DOE
PS p. [1-144, Reference 383), and
titanium alloys and nickel alloys show
high resistance to corrosion {DOE PS p.
11-144, Refs. 315, 338, 342), Ceramics are
resistant to chemical degradation and
have many other desirable properties
(DOE PS p. [I-145, Refs. 337, 347, 348 and
349). Preliminary analysis indicates that
mild steel canisters with an appropriate
backfill material would be e feasible
waste package for either e salt or hard
rock repository. For more demanding
requirements. such as brine
applications. the alloys of titanium.,
zirconium or nickel appear to represent
alternate choices (DOE PS p. 1I-150.
Refs. 337, 382). The DOE program elso
includes experimental studies of the
releese of radioisotopes from spent fuel
exposed to simulated repository
conditions (e.g.. salt brine and fresh
water with varying dissolved oxygen
content). The studies are being
conducted under temperature and
pressure conditions that bound and
exceed repository conditions (DOE PS
pp. 1I-138 to I1-141).

Not ell participants were optimistic
about waste package development. One
participant asserted that in spite of
DOE's efforts to develop & package that
would remain inert and stable under
repository conditions, none had yet been
found and the DOE program would not
succeed in finding cne (NRDC PS p. 456).
Other participants pointed to the limits
of present knowledge, particularly about
the leaching of radioisotopes from spent
fuel in & groundwater environment, and
concluded that it is not possible to select
& waste form which will prevent
radioisotopes from migrating tc the
biosphere (e.g., CEC PS p. 51). They also
pointed out that chemical and physical

properties of spent fuel varied widely
and depended on burnup. location
within the reactor core, age. and
physical integrity; design of a systemof
barriers to accommodate this )
heterogeneity within the context of a
given geohydrologic environment would
be a mejor undertaking (NY PS p. 83).

The Commission recognizes the
difficulties which must be overcome in,
developing a suitable waste package. A
large body of experimental data must be
sccumulated and applied to & variety of
candidate arrangements of waste
packege components. Suitably
conservative assumptions must be
postulated to define the repository
conditions. Data from experiments of
relatively short duration have to be used
to predict behavior for much longer
periods. It is common practice in
materials research to perform short-
duration experiments under physical or
chemical conditions much more severe
than those expected for the longer
duration end from known fundamental
properties of the materials under
investigation, to extrapolate the
experimental data to predict long-term
behavior. Conservatism can usually be
assured by making the experimental
conditions sufficiently severe.

The complex composition of the
mixture of radionuclides in fission
products end their basic chemical
properties are known and have been the
subject of investigation for more than
three decades. The large body of
published data on fission product
chemistry and experience with fission
product mixtures should provide
considerable support for predicting the
behavior of swent fuel and high-level
radioactive waste in waste package
designs.! The Commission, therefore,
concludes that the chemical and
physica: properties of spent nuclear fuel
&nd high-level radioactive waste can be
sufficiently understood to permit the
design of a suitable waste package. .

The Commission also concludes that
the DOE program is capable of
developing 8 suitable waste package
which can be disposed of in a mined
geologic respository. This conclusion is
based upon the large number of
candidate materials being considered by
DOE. the detziled evaluation of these

'Published compilations of such data, slthough
not specificully included in the record of this
proceeding. are well known to the nuclear science
and engineering community. Examples are the three
volumes of the Nationa! Nuclear Energy Series.
“Radiological Studies: Tke Fission Products.” by C.
D. Coryell and N. Sugarman, McGraw-Hill 1851;
*Reactor Handbook,” Becond Edition. Vol. fI, Fue!
Reprocessing. edited by 8. Stoller and RB.
Richards. Interscience Publishers. Inc., New York.
‘”1)‘ . - . .
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materials to be conducted as part of the
DOE program and the results of DOE's
preliminary analysis of candidate
—terials, as described gbove (see Sec.
Y{1)). The Commission's conclusion
e development of a suitable waste
age is technically feasible is elso
consistent with other material in the
record. For example, a study sponsored
by the National Academy of Sciences
{NAS) concluded that no
insurmountable technical ohstacles
were foreseen to preclude safe disposal
of nuclear wastes in geologic formations
(UNWMG-EEI PS Doc. 2 p. I-6). The
United States Geological Survey stated
that a Jong-lived canister is within the
capability of materials science
technology to be echieved in the same
time frame as repository site
identification, qualification and
development {(USGS PS p. 11). The
National Research Council, after
reviewing the Swedish waste disposal
work (DOE PS p. B-335 Ref. 380),
concluded that the Swedish waste
package could contain the radionuclides
in spent fuel rods for hundreds of
thousands of years (DOE CS p. 1-88).

2 Effect of Reprocessing on Waste
Form and Waste Package. The waste
form itself {spent fuel or other high-level
waste) serves as the-first barrier to
radionuclide release and thus
supplements the containment capability
~*-%e other components of the waste

ge as well as the repository’s

Wl isolation capability. Throughout
processing it has been assumed that

the waste form would be spent fuel
discharged from light water reactors,
with mechanical disassembly for
volume reduction and packaging in &
canister as the only potential
modifications. The relevant properties of
the spent fuel (irradiated uranium
dioxide pellets and zircaloy cladding)
are known. DOE's program has been
directed toward providing data to
determine the behavior of spent fuel as
& waste package component under
repository conditions. In its Position
Statement DOE stated that the
“representative case™ to be considered
in this procee is the disposal and
storage of spent fuel from commercial
reaciors and that this does not foreclose
*“other approaches. such as the
reprocessing of spent fuel and
solidification of resultant nuclear
wastes” (DOE PS p. 1-2).

On August 27, 1881 the National
Resources Defense Council filed a
Motion for Judgment requesting &
prompt ruling that, on the basis of the
present record, there is not reasonable
assurance that off-site storage or
2" -ng3] will be available by the year

U

£007-00. NRDC stated that, because the

present Administration ' had changed
Federal policy towards commercial
reprocessing of spent fuel (reprocessing
was deferred “indefinitely” in April 1677
by the previous Administration). the
disposal of spent fuel would be contrary
to the present Administration's policy,
and thus spent fuel was no longera
valid “reference waste form™ for this
proceeding. As & consequenge,
according to NRDC, DOE schedules and
timetables, which were based on spent
fuel storage and disposal, were
irrelevant. The NRDC view was
challenged by DOE as well as by seven
participants representing utilities and
the nuclear industry. The Commission
took note of the NRDC filings and the
responsive filings by cther participants,
considering them part of the record. and
in its November 6, 1981 Second
Prehearing Memorandum and ©rder
asked the participants to address the
significance of commercia! reprocessing
to the Commission's decision in the
waste confidence proceeding. In
response, the participants addressed
this change in government policy in their
prehearing statements filed in Becember
1981.

In response to those who argued that
the change of reprocessing policy -
invalidated DOE's position, DOE stated
that the program for development of the
technology is not dependent on the
waste form. Moreover, DOE pointed out
that the purpose of this proceeding—"to
determine whether there is at least one
safe method of disposal or storage for
high-leve] radioactive weste" is not
changed by this Administration's
support of reprocessing of spent fuel
(DOE PHS pp. 2-3). Some participants
who agreed with DOE commented that
spent fuel disposal involves greater
difficulty than disposa! of solidified
reprocessing waste because of its higher
radioactivity and less easily handled
form: in addition, they asserted that the
removal of the uranium and most
actinides by reprocessing would ease
the requirements for safe long-term
storage and simplify the waste disposal
problem (UNWMG-EEI PHS p. 16; SE2
PHS p. 4). Others contended that spent
fuel is a more difficult waste form
because heat dissipation and packaging

roblems involved in disposal appear to
ge more severe than in disposal of
solidified reprocessing waste (AIF PHS
p8; ANS PHS p. §).

The Commission recognizes that the
proceeding has been primarily

8The NRDC staterment was based en DOE

teatimony befores Congressional conmmittee. The
President's Nuclewr Polloy Ststemout of Cesvber €,
1983 cocfirmac-the DOB teptinsonry, -

concerned with storage and disposal of
spent fuel. However, the Commission
does not believe that the possibility of
future reprocessing, and the potential
need to dispose of high-level radioactive
waste resulting from reprocessing,
significantly alters the technicat
feanibility or the schedule for developing
& mined ,geologic repository and the
design of ite multiple barriers.

With regard to technica! feasibility,
the effect of spent fuel reprocessing on
the commercial radicactive waste
disposal problem iz not & new
consideration. The disposal of waste
from reprocessing spent fuel has been
studied for a langer time than the
disposal of spent fuel. Until 1977, the
commercial waste management program
was directed primanily toward disposal
of waste from spent fuel reprocessing,
and those efforts have continued. A:
variety of waste forms has been:studied
(DOE PS pp. I-153 to [1-150), Thus,
considerable information is elready
available oo the technical feasibility of
developing & suitable waste form for
reprocessed high-level radioactive
waste. In fact, there is evidence that the
disposal of reprocessed high-level waste
may pose fewer technical challenges

than the disposal of spent fuel (Tr. p. 29).

Moreover, commercial reprocessing of
spent fuel canmot be undertaken in this
counlry in the absence of a full NRC
licensing review. That review will
consider, among other things, the waste
form to be produced by the reprocessing
method and its implications for waste
disposal. Unless the Commission
determines that commercial
reprocessing and management of its

products assure adequate protection to

the public health and safety and the
common defense and security, spent fuel
will continue to be the predominant
commercial waste form available for
disposal in a repositary.

With regard to the impact on DOE's
repository schedule, the Commission
recognizes that DOE's waste package
development program will eventually be
sffected to some extent by the nature of
the waste form under development.
However, the direction taken in
research and evaluation of materials
being conducted in the DOE program is
expected to produce results which
would be relevant to the waste package
design, regardless of which waste form
is vsed (DOE PS pp. 1i-141 to I-152, CS
pp- 11-98 to 11-100). Mcreover, the choice
of waste form will oot significantly
affectio:her elemenu_rgf the DDE.ml
repository program. The starage
disposs! of reprocessed waste would
involve substantialiy-the sanre:problems.
as thome being addressed forepent fuel.
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and & change in waste form would not
glter the site-selection program or the
program for development of suitable
engineered barriers (DOE PHS p. 3).
Thus. DOE’s program is proceeding on a
basis that would permit the disposal of
either high-level waste or spent fuel.
This approach is consistent with the
recommendations of the Interagency
Review Group in its March 1878 report
to the President {IRG Final Report. p. 73)
and with the direction in the Nuclear
Waste Policy Act of 1882 {Sec.
111(a)(2)). Finally. as noted above. any
decision to permit the commercial
reprocessing of spent fuel will include
consideration of the reprocessed waste
form and its implications for waste
disposal. For these reasons. the
Commission concludes that the
possibility of commercial reprocessing
does not substantially alter the technical
feasibility of. or the schedule for,
developing 8 suitable waste package.

The Commission concludes that the
basic knowledge of spent fuel and high-
level waste and its behaviorin a
repository environment. together with
DOE's ongoing development and testing
program, are sufficient to provide
gssurance that @ waste package can be
developed that will provide adequate
containment until the potential hazard
from the fission product activity is
sufficiently reduced.

C. The Development of Effective
Engineered Barriers for Isolating Wastes
From the Biosphere

1. Bouhfill Materials. In DOE's
conceptual design. one engineered
barrier consists of backfill materials for
filling voids between canister. overpack,
siceve and host rock. The materials are
chosen to relard radionuclide migration.
The task is to design and test barrier
materials which will be elfective for
very long periods of time. Candidate
materials include bentonite. zeolites.
iron, calcium or magnesium oxide.
tachyhydrite, anhydrite. apatite. peat,
gypsum, alumina. carbon, calcium
chioride, crushed host rock, and others
{DOE PS p. 11-147). Host rock or other
malerials would also be used to backfill
drifts and shafts within the repository.

The California Department of
Conservation (CDC) contends that
repository shaft and borehole backfill
material performance may be degraded
&s a result of increased temperature and
other factors (CDC PS pp. 18-22).
However, the expected temperature rise
in the shaft backfill material will be only
about 10 Farenheit degrees. and will
cause no significant degradation of the
shaft backfill material (DOE. PS p. 11-347
Ref. 527 NUREG/CR 0485). Other
participants believe that there is

ingdequate information to permit
development of long-lived engineered
barriers that will effectively contain
high-leve! radioactive wastes (NRDC PS
pp- 18, 32: 111 PS pp. 3-4: NECNPPS p.
18). CDC further contends that at this
time, no information appears to have
been developed that specifies the best
type of backfill material to be used in
particular geologic media (CDCPS pp.
16-22). However, the choice of backfill
must take into account the rock media at
the selected site as well as the waste
package material. Thus, the backfill
cannot be selected until a repository site
has been selected. The NWTS program
has as its objective, providing
information on a practical range of
options for backfill materials. Although
& considerable amount of work remains
1o be dune, an active research and
development program on backfill

> materials is underway (DOE PS p. ll-

147). Further, that program is providing
information to evaluate the backfill
material options, as well as to establish
& basis for selection of a suitable
material for the geologic media being
considered. The Commission believes
that this approach provides an adequate
basis for concluding that effective
backfill materials will be identified in a
timely fashion.

In the National Waste Terminal
Storage program a wide range of
candidate backfill materials have been
and are continuing to be evaluated
{DOE PS 11-129 to 1I-152). The DOE
studies include measurements of the
appropriate properties of backfill
material including nuclide sorption
capacities, capability to prevent or
deley ground water flow, thermal
conductivity, mechanical strength,
swelling. plastic flow and methods of
backfill emplacement. Data on available
candidate materials show significant
radionuclide sorption capabilities and
sorptive properties can be meintained at
elevated temperature and in the
presence of radiation {DOE CS pp. 11-88.
11-99). Anslyses indicate that several of
the materials could provide adequate
performance characteristics (DOE PS.
Part I1, Ref. 339, 340. 345, 372, 374. 376).
As an example of the development of
effective engineered barriers, the results
of Swedish studies on radionuclide
Telease in & repository were cited. The
studies showed that a bentonite clay
backfill, in conjunction with a thick
copper canister (with spent fuel inside)
could prevent the release of
radionuclides to the host rock in the
presence of granitic ground water for
thousands to hundreds of thousands of
years. In the Swedish experiments, the
clay barrier provided sorptive properties

which were predicted to delay the
breakthrough of various radionuclides
for thousands of years and also served
to chemicelly condition the ground
water. reducing its corrosive effect on
the canister (DOE PS pp. 11-145, II-148).
The use of certain clays to retard the
transport of radionuclides released by
the waste package is applicable to
repository designs here in this country.
While DOE has not proposed using thick
copper canisters as employed in the
Swedish studies, this example of &
durable combination of waste package
and backfill material which was
demonstrated to be effective in isolating
radionuclides for very long times,
indicates that the basic approach is
reasonable. The use of clays. combined
with other appropriate materials, could
provid€an effective means for
radionuclide retardation and corrosion
control.

In sum, the Commission believes that
DOE's ongoing developmental studies
reported in this proceeding (DOE PS pp.
[1-129 to 11-152) are technically sound
and provide & basis for reasonable
assurance that engineered barriers can
be developed to isolate orretard
radioactive material released by the
waste package.

2. Borehole end Shaft Seclonts. A
major factor in repository performance
is the effective sealing of boreholes and
shafts during repository closure
operations. All penetrations provide
potential pathways for radionuclides to
reach the biosphere or for ground water
to enter the repository. The penetrations
must be sealed for an extended period
of time. Further, the geclogy &nd
hydrology at 8 particular site, as well as
the expected temperature and pressure
conditions during repository lifetime,
must be understood in order to make a
proper choice of the borehole and shaft
sealing materials end to develop
effective borehole and shaft seals.

Some participants concluded that
current information concerning the
technology for the sealing of the
boreholes and shafts is inadequate.
They also questioned the capability of
the DOE program to develop sufficient
information to allow effective seal
design (CDC PS pp. 16-22; NRDC PS p.
§). The views of several participants
who expressed concern about sealing
were reflected in the comments of CDC.
The Commission’s response to each of
the points raised by CDC on borehole
and shaft sealing issues is discussed
below.

CDC indicated that since long-term
efiects of heat and radiation on seal
materials were pot a factor in past oil
and gas borehole sealing experience,
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such experience is not epplicable to
repository sealing.? However, at
distances of more than several feet from
ste canisters emplaced in a
sitory, radiation exposures are
11 and the temperature rise al seals
-in the shafts and boreholes is
insignificant for sealing purposes (DOE
CS 11-108). ’

CDC also believes that the tests of
cement seals with epoxy resins in
bedded salt deposits discussed by DOE
are insufficient to provide assurance of
seal stability over a period of 10.000
vears. especially when the effects of
higher temperature and radiation are not
included. As noted above, temperature
end radiation effects on seals are
expected to be negligible.

While these tests may not provide
conclusive proof of performance for
10.000 years. they are expecled to
provide useful information for seal
development.

CDC states that the results of field
tests described by DOE as continuing
over the next few years will not be
completed in time to contribute to seal
design criteria which are to be
completed *in 1882. However. the final
seal desigp for the selected site is
scheduled for two years after a site is
selected {DOE PS p. lI-184). Testing up
to that date is expected to be useful in
designing an effective seal.

"DC questioned whether tests of
;e package system component
\_,éactiom with the surrounding media
in bedded salt described by DOE will be
completed in time for location of a
-repository. However, the Commission
finds no bas:s for this assertion in the
record. The DOE program appears to be
sdequately addressing this issue.
S:ud.es are in progress to characterize
further the interactions between
candidate backfill-getter materials and
waste contdiner alloys. These studies
include investigations of dry rock sait/
metal interactions and high intensity
radiation/salt/brine/meta) interacuons.
"(DOE PS p. 1i-149. 11-150).

CDC asserts that DOE has not
discussed designing backfill material
and penetration seals to allow for safe
reentry if retrieval should become
‘necessary. However, the provision to
retrieve high-levei waste ard spent fuel
for a number of years after the
repository is filied bas been addressed

3The Comm:ss.on notes that the extensive oil and
.gas borehoi» seqitng experience has not been
curcerned with very lung-term sealing. Therefore,
DOE’s seaiing research and deveicpment must
-provide a basis 0 extend that experience fo: the
development of long-term seals for & repository.

*DOE has published “Schematic Designs {or

stration Seuis For & Reference Repository In

3 SalL" ONWI-40S. November. 1882

—

by DOE DOE PS pp. 11-260 to 11-283).
Although it has not yet been established
whether backfilling and sealing will be
conducted before repository closure,
these operations may be reserved until &
final decision for closure is made. In any
event, CDC provides no basis for
concluding that previding for
retrievability will necessarily creste any
major difficulties for the design of
backfill material and penetration seals.

According to one participant, *“There
is no established way to seal &
repository so as io prevent radionuclide
release to the biosphere for the
necessary period of time. DOE has
termed the sealing problem e ‘key .
unknown' but there is no consensus that
the technology which is currently
anticipated will provide adequate seals
fcr even a fow decades™ (Consolidated
States Group PHS p. 8). Other
participants maintained that seals must
perform as well as the host rock in
preventing radionuclide migration
(NRDC PS p. 55). The DOE position is
that the seal should provide a barrier
with sufficient integrity to ensure
acceptable consequences and sealing
adequacy should be determined only on
a site-specific basis (DOE CS p. [1-106).
DOE asserted that its program will
successfully resolve remaining
uncertainties in repository sealing
technology (DOE CS pp. 1I-106 to [I-
109).

DOE has been studying cement-based
borehole plugging and has examined use
of grout matenals for application to the
Waste Isolation Pilot Plant {WIPP) and
other potential repository sites. Earth-
melting technology for plugging in salt
and use of compacted natural earth
materials are also being investigated
(DOE PS p. 1I-183. CS p. 106-109]. There
is & considerable body of experience in

.sealing subsurface fcrmations in the cil.

gas, end other mineral extrection
industries. However, related industrial
experience and requirements for sealing
a repository differ in cne important
respect: repository sealing must be
effective for a very long ime whiie most
other sealing applications are for
relatively short time periods (DOE PS p.
11-182). Future DOE effort will be
needed to verify borehole seal
performance and durability for each
cendidate medium. An important aspect
of DOE's work is to determine the rate
of degradaticn of seal performance as a
function of time. DOE plans to
determine seal performance
specifications for a particular site on the
basis of calculated predictions of
radionuclide release and transport to the
accessible environment (DOE PS p. lI-
182). These predictions are expected to

indicate that a site whose
characteristics for waste isolation are
clearly superior may not require sealing
performance specifications as stringent
as those for & less favorable site.

Based upon the extensive experience
with shaft and borehole sealing in other
industries and DOE's detailed program
for evaluating the long-term
performance of seals. the Commission
believes that there is a reasonable basis
to expect that long-term effective
borehole and shaft seals can be
developed.

D. Summary of Views on the Technical
Feasibility of Safe Waste Disposal

The Commission notes that
+participants in the Waste Confidence
Rulemaking proceeding have generally

agreed there are no known fundamental
technical problems which would make
safe waste disposal impossible. Whe:re
they differ is the extent to which the
technical problems of disposal
technology and siting have glready been
solved and the capability of DOE to
solve them, and particularly to solve
them by 2007-09 or by the expiration
date of reactor opersting licenses (e.g..
NY PS p. 3: NECNP PS p. 171: Minn PS
PP- 13-20 of Enclosure).

The Commission believes that the
record provides & basis for reasonable
assurance that the key technical
problems can be solved. Technically
acceptable sites exist and can be found
among the various types of geologic
media and locations under investigation
by DOE. Currently developed
geophysical methods for site evaluation
appear capable of adequately
charac:zrizing the site. and the residual
uncertainties in earth sciences data do
not seem 1o be an insurmountable
impedimnent Further. the Commission
helieves that the muiti-barrier approach
to waste pachage desigr is souncd and
that package develspment is being
adequately addressed by DOE. DOE's
development work on backfill materials
and sealants provides a reasonable
basis to expect that backfill materials
and long-term seals can be developed.
Reprocessing of spent fuel would only
become a licensed commercial activity if
disposal of reprocessing waste in &
mined repository would be established
as technically feasible. While the
Commission recognizes that more
engineering development and site-
specific work on disposal techrology
will have to be conducted before a
waste repository can be constructed and
aperated., the Commission concludes
that it is technically feasible to safely
dispose of high-leve] radioactive waste
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and spent fuel in 8 mined geoloéic
repository. .
2.2 Second Commission Finding

\ The Commission finds reasonable
vcssurance that one or more mined
geologic repositories for commerciol
high-level redioactive waste and spent
fuel will be cvailable by the years 2007-
09, ond that sufficient repository
capacizy will be available within 30
years beyond expiration of eny reactor
operating license to dispose of
commercial high-level radioactive
waste and spent fuel originating in such
reactor and generated up to that time.

While the record of the proceeding
supports a finding that disposal is
technically achievable. the Federal
government has. in the past. made
inzdequate progress in developing
sound waste management policies and
programs. The Commission notes that
DOE has stated in its April 1984 draft
Mission Plan that the first repository
will begin cperations in 1896, and that
the second wiil start up in 2004.
However, it is recognized that both
technical and institutional issues
contribute to uncertainties concerning
DOE's ability to complete one or more
mined geologic repositories for high-
level radioactive waste by those dates.
The technical issues concern DOE's
ability to find technically acceptable
sites in & timely fashion and the timely
ievelopment of waste forms, packages.

nd engineered barriers. The
institutional issues concern primarily
Federal-state relations and the
managemer! and funding of the Federal
program.

The Commission has considered the
effect of enactment of the Nuclear
Waste Policy Act of 1982 and concludes

“that the Act helps to reduce these
scheduling end institutional concerns.
The Act provides support for timely
resolution of technical uncertainties by:
{1) Establishing specific milestones for
all the key tasks: {2) coordinating the
ectivities of all the involved Federa)
agencies: (3) providing for time
schedules and & mission plan for the
sccomplishment of the tasks: and (4)
providing & mechenism for monitering
progress. for identifying failures to meet
the schedules and the milestones, and
for edjusting the future elements of the
program in the event that such failures
occur. In order to further enhance the
resolution of technical uncertainties
regarding rock thermal-geomechanics
the Act provides for the establishment
of e Test and Evaluation facility to carry
out in-situ studies of rock at repository
depth. The Act also reduces .
uncertainties in the institutional

srrangements for the participation of

\/,

affected states in the siting and
development of repositories and in the
long-term management. direction and
funding of the repository program. The
Commission's assessment of both the
technical and institutional factors is
discussed below.

A. Technical Uncertainties

The ability to construct end operate a
mined geclogic repository that will
rovide for the safe disposal of high-
evel radicactive waste and spent fuel
by the years 2007-09 has been
challenged by several participants. In

. addition to the institutional issues which

mus! be resolved. interrelated technical
probiems have to be solved ina
coordinated and timely fashion. The
Department of Energy is confident the
technica! problems can be solved as
scheduled in the National Waste
Terminal Storage Program plans (DOE
PS p. 111-86. CS p. 11I-13: DOE draft
Mission Pian. April 1984). Other
participants conclude that because of
unresolved technical problems. DOE's
schedule cannot be met (e.g..
Consolidated Public Interest Group PHS
pp. 2-7; Consolidated State Group PHS
Fp- 3-13). For convenience. we consider
the technical controversy in two
categories: {&) finding technically
accceptable sites in a timely fashion,
&nd (b} the timely development of waste
packages and engineered barriers.

1. Finding Technicelly Acceptable

Sites in ¢ Timely Fashion. To assure the

adequacy of a candidate site requires
extensive onsile investigations including
drilling or excavating. as well as
analyses and technical evaluations.
Although DOE has not yet begun
subsurface site characterization to
ensble identification of an acceptable
site. the record does indicate that DOE’s
site screening and selection program is
providing infusmation on site
characteristics «t & sufficiently large
number and variety of sites and geologic
medie to support the expectation that
one or more technically acceptable sites
will be identified.

DOE is investigating four geologic
media at a number of sites: domed salt
{Gulf Interior Region): bedded salt
(Paradox Basin. Permian Basin, Salina
Basin); basalt (DOE's Hanford Site). and
volcenic tuff (DOE's Nevada Test Site).
Investigations in & fifth medig"grarite)
are planned, but sites have not yet been
determined {DOE PS Appendix B).
Exploratory shaft excavation et three
sites in different geologic media was to

in for basalt in April, 1983, for
volcanic tuff in October, 1983, and for
salt in December, 1883 (Tr. pp. 241-242).
However, the Nuclear Waste Policy Act
of 1982 (NWPA) imposed new

conditions which made it necessary to
revise this schedule. The N\WPA
specified that DOE had to prepare
environmental assessments for each of
five naminzted sites, from which three
sites would be recommended to the
P-esident for characterization. DOE's
prepsration of environmental
assessments and recommendation of
three sites were 1o be accomplished in
keepirng with the provisions of the
repository siting guideiines required by
th.e NWPA. The Commission’s Lun-
current e in DOE s sitire guidelines on
July 3. 1884, erables DOE to proceed to
nnminate and recommend repasitory
tites for characterization. DOE has
recently published & revised schedule
for site selection milestones in its April,
1984 draft Missian Plan. As described in
its Mission Plan. the current status of
DOE's site selectiun schedule calls for
the issuance of environmer:tal
assessments for five nominated sites

- and the recommendation of three of

those sites for characterization by
December, 1854. DOE's schedule for
work in the verious geologic media is
summarized below.

Sult: Resolution of the identified key -
screcning issues in FY 1984 is expected
to permit nomination of & candidate salt

.drine site in December. 1984. DOE is

still choosing from among several salt
domes in the Gulf Coast interior region
{Tr. £p. 243-244: DOE Draft Mission
Pien. April. 1984]. For bedded sait.
primary effort has been focused on the
Pzi: Duro Basin in Texas. the Paradex
Bas:z ir Utah and the Permian Basin.
parucularly the Delawsre basin in the
Los Medanos area. the site considered
for the proposed WIPP. The Bureau of
Ler? Management issued the report
“Environmental Assessment of DOE
Proposed Location and Baseline Studies
in the Paradox Basin. Utah-Final” UT-
060-51-2-11. in July. 1982. Each of the
seven potentially acceptable salt sites
has been evaluated for environmental
conditions. and a site characterization
plan is expected to be issued for salt in
September. 1985. DOE will start land
sccess and permitting activities for salt
efter negotiating agreements with
affected states and Indian tribes (DOE
Draft Mission Plan. April, 19584).
Basc!t: The basal: formations at the
Hanford reservetion in the center of the
Pasco basin [Columbia Plateau. central
Washington) are prime candidates for
repository sites. DOE expects to issue a
site characterization plar. for basalt in
January. 1085 and start drilling for the
exploratory shaft in March. 1985 (DOE
Draft Mission Plan, April 1984).
Volcanic Tuff: The Nevada Test Site
offers several suitable candidates for
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waste repository siting. The primary
focus is welded tuff on Yucca Mountain,
where DOE has begun & program of
drillirg and geophysical evaluation.
DOE expects to issue site
characterization plan for tuff in March,
755 and begin shaft work in September
1283 (DOE Draft Mission Plan, April
1834).

Grenite: Granite and other crystalline
rock media are being considered for the
scvcond repository {(DOE Draft Mission
Plan, April 1984}. DOE has conducted
only limited investigations of granite &t
the Nevada Test Site (DOE PS pp. B-6€.
B-72). but is developing data on the
potential of granite as a repository
m:edium In collaboration with Swedish
in estigators (DOE PS p. 11-258). This
grolect has ulready produced e large
gmount of rock thermal-meckariss data
el repository depth for use in repository
designs in granite media in this county
{DOE PS pp. 11-258 to 11-26C).

As indicated in our discussion of
techrical feasibility, the identification of
1cchnically acceptable sites is a key
problem and the date of successful
solution of this problem is a critical
miiestone in the repository program.
Those participants who believe DOE
csuld rot meet its site selection
s~hedule asserted that determination of
the acceptabuity of proposed repository
siies requires information thet wili not
Ye avuilable when needed. They

\/m-.imained that DOE's knowledge is
seriously incomplete with respect to all
of the poten:.u. sites eonsidered to date.
Forther ey asserted that because new
infarmation could disqualify any of the
puleniial sites. as it did at the Palestine
domz. there is. as yet, po basis fur
rezsonable assurance that an acceptable
1epositery site will be available in the
time pe:icd under consideration {NRDC
FS p. 4. NECNP PS p. 24). The
Comnussion recogrizes that if the DOE
pragrem wcre further along. e.g., in the
middle of exploratory shaft work, there
would be much more site-specific
irformztion available {including the
resuits of in-s:tu tests) and a firmer
basis for assessing whether DOE's
revised schedule can be met. However,
e Commission can m=ke & reasonable
rrediction with the information now
helere it

Underlying the pessimism of sonre
rartizipants ic apparen:ly a belief that
DOE's past record in solving technical
srobiems undermines the possibility of
finding coafilence in DOE's &bility to
schic the waste disposal problems in a
timely way. The Commission
acknowledges that in the past the waste
programs of DOE and its predecessor

R ‘rganizations have experienced

\—/

difficulty in making timely progress
toward & solution of the nuclear weste
problem. However. the Commission
need not rely on this past record in
making its confidence determination.
Ttre DOE program is now adequately
addressing the issues yet to be resolved
in identifying an acceptable site ond
DOE's schedule s & reasoneble ore (sce
the discussion in Section 2.2 B.4 of this
document). The qualifications &nd
professione! experience of the many
scientists and engineers on the overview
committees and peer review groups who
advise and consult on the DOE program
should provide confidence in DOE's
efforts (DOE CS Appendix D). The
support of the USGS in the earth
sciences field (USGS PS Appendix A)
clearly contributes to confidence that
the tecknical problems associsted with
identifying an ecceptable repository site
will be solved. As noted before. no
fundamental technical breakthroughs
are necessary. Rather, completing the
program is & matter of step-by-step
evaluation and development based on
ongoing site studies and research
programs.

The Commission believes that the
enactment of the Nuclear Waste Policy
Act of 1982 provides impetus to that
program and helps ensure that it will be
complered on a schedule consistent with
the Commission’s findings. The Nuclear
Waste Policy Act establist.es 2 detailed
step-by-step plan for developing & waste
repository. The Act directs DOE to
prepare a com:prehensive Missicn Plan
wkich will establish programmatic
milestones for research. development,
technology demonstration and systems
integration. The Act also requires the
various Federal egencies involved in the
program to coordinate their activities.
Involved egencies must report their
progress. or lack thereof, to Corgress.
explein any slip in schedule and s2t 2
new schedule for activities. Thus. the
Act provides & framework and schedule
for developing e repository.

The schedule set forth in the Act calls

or the identification of adequate sites in
dime to meet the final decision date on
construction auathorization by the NRC
and well before the time at which such
&ction would be necessary to assure
tepository operation within the time
period discussed in this decision. The
time between sinking of an exploratory
shaft and the completion of site
characterization contemplated by the
Act {Sec. 112, 114) is 26 months. with &n
extension to 38 months under certain
conditions; the DOE schedule for these
ectivities is generally compatible with
this schedule (see Section 2.2 B.4 below).

The Nuclear Waste Policy Act also
puts in place procedures (Sec. 118. 116.
117, 118. 119) which the Commission
believes will help to resolve potential
institutional problems that might affect
the schedule for site selection. These are ;
discussed in detail hereafter. The '
Commission believes that the provisions i
of the Act should also provide resources
{Sec. 302, 303) to adequately fund the
site selection and characterization work.
Given all of these considerations, the
Commission concludes that there is
reasonable assurance that technical
encertainties—unsolved technical 1
problems and information gaps—will be
removed in time for DOE to meet its
sproposed schedule. DOE's program is
edequate and its schedule is reasonable.
The Act provides & greater degree of !
confidence than existed previously that
site selection will proceed within the
general time frame that DOE has
described in its position statement. :
2. Timely Development of Waste '
Packages and Engineered Barriers.
Eome participants have expressed :
strong reservations concerning DOE's :
gbility to develop waste forms,
packages, and engineered barriersina -
timely fashion. The DOE technical effort
to solve problems was characterized as

_ only just being defined in many

significant areas, including the
prevention of corrosion of waste
canisters (NRDC PS p. 18). Other
participants contended that: the design
and evaluation studies of penetration
scals and backfill material might not be
campleted soon enough 1o meet the goal
of achieving &n operational repository
by 1997 to 2006; the long-term effects of
heat and radiation on the integiity of the
seal materials are not knowr:; tests of
cement seals with epoxy resin in bedded
salt deposits ere insufficient to assure
staliliny of such seals over s period of
10.000 years: and field tests of liquid
permeability during & pericd of three
months cannot provide confidence
concerning the stability of seels during e
period of 10,000 years. Participants also
contended that no information had yet
been provided which specified the type
of backfill materia! most suitable for |
specific geological media end capable of !
withstanding thermal stress (CDC PS pp.
16-22).

Although technical problems
associated with the development of
waste packages and engineered barriers :
could delay DOE's schedule. DOE !
believes that the uncertainties !
surrounding the waste package would
be resolved or bounded as & result of
implementation of its program {DOE PS
p. 1-160, CS p. 1-06). The DOE Waste
Package Program Plan {ONW1-06)
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which was issued in August 1880,
updated in June 1681 {NWTS-86) and
updated further in DOE's April. 1884
Draft Mission Plan, sets forth details of

UOE% program. Waste package

performance criteria will be developed
in the near future. Final action on the
criteria will be contingent upon the final
issuance of NRC's technical criteria (10
CFR Part 60, Subpart E). the publication
of the relevant reguletory guides on
waste packages, and the ONWI-33
series of criteria documents, i.e., the
reports DOE/NWTS-33 (1). (2). (3).
“NWTS Program Criteria For Mined
Geologic Disposal of Nuclear Wastes.™

Earlier. DOE had planned to complete
the waste package preliminary designs
for salt in September 1832. for basalt in
June 1985. for tuff in June 1984, for
granite in September 19884, and for
argillaceous rock in December 1984, and
to esteblish a baseline for waste form
specificalions by June 31883 (ONWI-96).
According to DOE's April. 1984 draft
Mission Plan. the current refvrence
canister material for basalt is carbon
steel. Alternative malerials include an
iron-chromium-molybderum alloy.
copper and a copper-nickel glloy. On the
basis of preliminary corrosion-test
results, carbon steel has also been
selected as the reference canister
material for salt. The titanium slloy
Tncode 12 has been designated as an

\Mternative material. Type 304L stainless

jteel has been identified as the
reference container material for tuff:
other austenitic stainless steels. Inconel
erd copyper are alternatives. Waste-
packuge concepiual designs have been
cdeveloped for basalt. salt and tuff. (The
conceptual design for tuff is bused on
saturated conditions: a conceptual
design for the unsaturated zone will be
available in late FY 84 [DOE draft
M:ssion Plan, April 1984]).

Tests with spent fuel and borosilicete
glass have been initiated under site- -
specific conditions for basalt. salt and
tufl. Preliminary waste acceptance
reGuirements have been developed for
basalt end salt. In addition. for salt
media. interim waste-acceptance
requirements for borosilicate glass and
draft waste gcceptance requirements for
spent fuel were prepared in FY 83.
Preliminary requirements for tuff will be
prepeared in FY 84. DOE intends to
submit the baseline waste form
specifications developed during the
conceptual design studies for
scceptance by NRC. The specifications
will be subjected to configuration
control for application throughout the
waste processing and disposal program.

According to the DOE Draft Mission

\/‘lan the complete waste package

performance model will be verified and
validated by September 1989. Further,
the program plan calls for completion of
the waste package final design that
takes into account the selected site
environmental conditions, after
completion of in-situ testing in FY 83
and FY 90. Packing materig! is included
in the reference waste package only for
baszlt. The reference packing material
for basalt is & mixture of crushed basalt
and sodium-bentonite clay. Ongoing
physical property testing of reference
packing material is expected to be
completed in FY 87 and ongoing
radionuclide sorption, solubility and
diffusion lesting ere to be completed by
September, 1889.

Some participants' statements are
pessimistic assessments based on the
fact that the DOE program has not yet
reached the critical milestones—e.g..
establishment of waste form
specifications. completion of waste
pachage preliminary designs,
verification of & waste package

erformance model, end qualification of
arrier materials. However, the

iCommission believes that these

technica! problems will be solved
without delaying & repository schedule.
DOE has put in place an extensive
nuclear waste research program that
addreks each of these technical
problems. Research results already
reported on waste form packaging and
barrier materials indicate that these
research efforts. although not yet
compieted. can reasonahly be expected
to provide solutions to those problems

when those solutions are needed to meet

the DOE schedule (DOE PS pp. II-128 to
11-197. CS pp. 11-81 to 11-100).

The Commission’s positive
assessment is strengihened by
provisions in the Nuclear Waste Pulicy

Act of 1982. Title 1l of the Act authorizes

DOE 1o undertake steps leading to the
construction, operatior. and
maintenance of 8 deep geologic test and
evaluation facility and 1o establish a
focused and inteprated research.
deveiopmen: and demonstration
program. In the area of waste package
design. the Act directs that DOE's
Mission Plan identify a process for
solidifying high-level radioactive waste
or pachaging spent fuel with an analysis
of the data 1o suppnrt selection of the
solidificehion process or packeging
technique. The Act calls for & schedule
for implementing such a plan and for an
aggressive research and development
program to provide a high-integrity
disposal package at & reasonable price
{Sec. 301{a)(8)). The Commission notes

that DOE's published Draft Mission Plan

(April, 1984) addresses these issues in

‘proviems relating to the timely

detuil. Congressional authorization of
those programs, together with the
assurance of necessary funding,
provides the Commission additional
confidence that the required research
work will be done in & timely manner.

Tre Commission also notes that the
programs to solve the major technical
development of waste forms. waste
packages. and engineered barriers can
proceed in paraliel. Because the waste
repository must be designed as &
system, the problems are interrelated:
Lowever, the relationships are such that
solving one problem need not await the
solution of another. DOE could proceed
fur 8 number of years on waste package
development before making a decision
on the form of the waste, without
affecting the repository evailability
schedule.

B. Institutional Uncertainties

The principal institutional issues that
afiect the schedule for aveilability of &
mired geologic repository include:

casuzﬁr dealing with Federal-state
disp.tes¥n essured funding mechanism
tht will be sufficient over time to cover -
the period for developing a repository:

n orginizational capability for

. maneg.ng the high-level waste program,

v hether this be DOE or a successor
cryanization; andk firm schedule and
e~t-tuishment of responsibilities which
v... 10 s8 to repository development in &
e zsnutae period of time. Each of these
18 u.s-ussed 10 tarn.

1 Meussres ‘or Decling wiik Federci-
Srui-Local Concerns. The President
&= Congress heve recogrized the need
L .mvoive slete 6nd jocal goternments

ieps, inclading enactment of the
Nozizar Waste Policy Act of 1982, to
€-~1:Viish an irstitutionai framework to
@ ~wmpdish this end. DOE priinted out
tr 1 Presidents Carter and Reagan have
t.osdered state involvement in site
si-tection an important aspect of the
Ligh-level radioactive waste disposal
frugram. President Cacter. in his
mescage to Corngress. direvted ™ile
Secretary of Erergy to provide financial
&n¢ technical essistance to States and
other jurisdict:ons to facihiate full
partic:pation of Siete &nd local
gavesnment in review and heeasing
prsceedings.” He commitied the Federal
Goverrment to work with state. tribal
und local governments in the siting of
high level waste repositories. Within a
framework of “consultatior end
concurrence.” a host state would heve a
continuing role in Federal decision-
making involving the siting. design and
construction of 8 high-leve] waste
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“repository (DOE CS pp. lI-11, 13-14).
President Reagan's statement of October
£. 1081 similarly instructed DOE to work

sely with industry and state
rnments in developing methods of
ting end disposing of commercial
high-level waste.

Although industry groups believed
that DOE had made substantial progress
in cooperating with state and locsl
authorities by encouraging their direct
participation in planning and
preliminary site selection activities
{UNWMG-EEI CS pp. V=27, V-28],
states and environmental groups were
skeptical that the mechanisms proposed
by DOE for incorporating state and local
views (e.g., consultation end
concurrence) would work satisfactorily.
Many states asserted a lack of
confidence in DOE's claims that it
would be able to gain agreement from
states by persuasive measures (e.g. Ohio
PS p. 5. NY PS p. 74; Wis PS Kelly p. 5)
&nd noted that information sharing was
fnadequate to reduce or overcome &
state’s resistance to & repository (e.g..
NY PS p. 74: NRDC PS p. 69). The states
also believed that DOE had
underestimated potentia! state and local
oppositioft to the siting of & repository
(CEC PS p. 27. Ohio PS p. 12) &nd that
consultation and concurrence must
include a mechanism for resolving -

rgovernmental disputes {Vt PS p. 3).
it participants ergued that many

\_,.és had already imposed bans on

waste disposal {NECNP PS p. 32) end
that DOE had presented no means for

resolving state nonconcurrence (NRDC

PS p. 69). Stili others claimed that the

state’s role in the site selection process

must be specifically defined (Del PS p.

6): but the DOE had provided no basis

for optimism that this could be done

(NECNP PS p. €9). Some participants

suggested that local opposition to waste

repositories could be overcome by
providing financial compensation to
nearby communities (AIChE PS p. 6) but
that DOE had not adequately considered
compcrsatinn to host comrmunities for

socioecoriomic impacts (Ohio PS p. 14).

The recently-enacted Nuclear Waste

Policy Act of 1682 defines the roles of
the states and Indian tribes in repository
site selection, and thereby reduces some

of the uncertainties in settling disputes
between the Federal government and
effected stetes and Indian tribes. By

providing for information exchange, for
financial and technical assistance, and
for processes of consultation,
cooperation, negotiation and binding
written agreement, the Act should help
+~ wuinimize the potential for more

tl objections and confrontations.

Epecifically, the Act requires DOE to
identify the states with one or more
potentially acceptable sites for &
repository and to notify the governing
bodies of the affected states or Indian
tribes of those sites (Sec. 116(3)). The
Act establishes detailed procedures for
consultation with the states and Indien
tribes regarding repository sites
selection {Sec. 117). DOE, NRC and
other agencies involved in the
construction, operation, or regulation of
any aspect of a repository in a state
must provide to the state and to any
sffected Indian tribe, timely and
complete information regarding plans
made with respect to the site
characterization, development, design,
licensing, construction, operation,
regulation, or decommissioning of such a
repository (Sec. 117(2)(1)). If DOE fails
to provide such information requested
by the state or afiected Indian tribe ina
timely manner, it must cease operations
at the site (Sec. 117(e)(2)). The Act alsc
provides that DOE must consult and
cooperate {Sec. 117(b)) with the affected
states and Indian tribes and must enter
into a binding written agreement (Sec.
117(c)) setting forth the procedures
under which information transfer,
consultation and cooperation is to be
conducted.

Following consultation with affected
states and Indian tribes, the Secretary of
Energy is to recommend to the President
three sites suitable for characterization
as candidates for selection as the first
and second repositories {by July 1. 1885
and July 1. 1989 respectively) {Sec.
112(b). {B). (C)). The President must then
submit to Congress his recommendation
of sites qualified for construction
authorization for & first and second
repository (no later than March 31, 18587
and March 31, 1990 respectively) (Sec.
114(e)(2){A)). Following submission by
the President of a recommended site to
Congress, the Governor or legislature of
the state, or the Indian tribe in which
such site is located may disapprove the
site designation and submit {within 60
days) & notice of disapprovel to
Congress (Sec. 116(b)(2)). The site is
disapproved unless Congress passes &
joint resolution within 80 days to
override the state or Indian tribe
disapproval (Sec. 115 {c)). The
Commission recognizes that the latter
provision may cresate uncertginty in
gaining the needed approvals of
repository sites from the affected states
or Indian tribes. Nevertheless, the
Commission believes that, on balance,
this Congressiona! action to establish &
detailed process for state and tribal
involvement in the development of
repositories will reduce overall

uncertainties by encouraging Federal-
state cooperation and by limiting the
potential for formal state or Indian tribe
objections that could lead to disruption
of project plans and schedules. This
conclusion is consistent with the views
expressed by state participants in this
proceeding that & mechanism for state
participation. including the resolution of
gtate objections and nonconcurrences, is
necessary for state cooperation and for
progress in repository development (Tr.
PP. 117, 119, 120). Further, the Act fixes
the point in time &t which a state may
raige formal objections. Once that time
has passed, this should reduce
uncertainties at Jater stages.

The Act stipulates that DOE will
reimburse costs incurred by affected
states and Indian tribes in participating
in the activities identified above. The
Act provides that the Secretary of
Energy shall meke financial grants
(Secs. 118, 118) to each state or affected
Indian tribe notified by DOE that e
potentially acceptable repository site
exists within its jurisdiction. These
grants are made to enzable the state or
affected Indian tribe to participate in the
review and approval activities required
by the Act (Secs. 118, 117), or authorized
by written agreement entered into with
DOE. Further, DOE is to make financial
grants {Secs. 116, 118) to each state or
effected Indian tribe where & candidate
site for & repository is approved, to
enable the state or Indian tribe to
conduct the following activities: (a)
Review &ctivities taken for purposes of
determining impacts of such a
repository. {b) develop a request for
impact assistance, (c) engage in site
monitoring. testing or evaluation, (d)
provide information to jts residents. and
{e) request information. In addition. the
Act specifies that financia) assistance
will be provided to mitigate any
economic, social, public health and
safety, or environmental impacts of the
development of & repository. The Act
also provides that state end local
government units shall receive
payments equal to the amount they
would receive from taxing such site
charaterization and repository
development activities in the same
manner that they tax other real property
and industrial activities (Sec. 116). By

roviding a tangible benefit to those
ocalities or Indian reservations where
repository sites are being investigated,
this provision should address one
concern frequently expressed by state
and tribal organizations, and may result
in & more willing acceptance of 8
repositary site.

In sum, the Commission believes that
the provisions of the Nuclear Waste
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Policy Act of 1982 reduce uncertainties
regarding the role of affected states and
Indian tribes in repository site selection
and evaluation. and minimize the
potential for direct cenfrontation
between the Federal government and
the states or tribal organizations with
respect to the disposal of commercial
high-level waste and spent fuel. By
reducing these uncertainties. the Act
should help minimize the potential that
differences between the Federal
government and states or Indian tribes
will substantially disrupt or delay the
repository program. Further, as
discussed previously in this Section, the
decision-making process set up by the
Act provides & detailed, step-by-step
approach which builds in regulatory
involvement. This should also provide
confidence to states and Indian tribes
that the program will proceed on a
technically sound and acceptable basis.

2. Continuity of the Manogement of
the Woste Program. The Commission
recognizes that the waste disposal
program involves activities conducted
over a period of decades. Thus, there is
a need for long-term stability of
management and organization. The
Commission’s Second Preheari
Memorandum and Order of November €.
1981. sought comments on the
implications of the possible dismantling
of the DOE and assignment of its
functions to other Federal agencies. In
response, DOE stated: “The ability of
the Federal Government to implement
the waste isolation program would not
‘be affected by the President’s September
24. 1981 proposal to dismantle DOE. As
demonstrated by his Nuclear Policy
Statement of October 8, 1981 . . . the
President is committed (o the swift
deployment of means of storing and
disposing of commercial high-level
nuclear waste. Thus. some governmental
enit will continue the program
aggressively if DOE is dismantled™
{DOE PHS p. 8). The DOE statement was
amplified by the Deputy Secretary of
Energy in the oral presentations bn
January 11,.1982: “. . . as far as the
reorganization is concerned, the plan is
not. I think, to do away with the
activities of the Department of Energy.
The plan, as it has been announced so
far. is to in fact merge the activities. in
particular, these activities into the
Department of Commerce. And we do
not visualize at this time any significant
changes in the way in which the
program relating 1o waste management
would be altered, either technically or
from & management point of view" (Tr.
p-13).

The nuclear industry participants
agreed with DOE's view on this question

{Consolidated Industry Group PHS p. 18:
AIF PHS p. 7; SE2 PHS p. 6; ANS PHS p.
8. UG p. 2). However, state participants
and intervenor groups disputed the DOE
view. They saw the potential
dismantlement of DOE as leading to
further delay in resolution of the
radioactive waste disposal problem and
asserted that DOE's possible abolition
made representations regarding the
future success of its waste program
useless (Consolidated State Group PHS.
PP. 2. % Minn PHS pp. 6-8).

The Commission does not believe that
the Administration's proposal 1o transfer
the activities of the Department of
Energy to the Department of Commerce
introduces substantial new uncertainties
regarding the continuity of Federal
management of the nuclear waste
program. As the Department of Energy
stated, the Administration's proposal, if
adopted. would simply transfer the
nuclear waste program functions from
one Federal agency to enother.
Moreover, Congressional action is
needed to adopt the Administration's
proposal. Yel, in the three years since
the Administration’s proposal to
dismantle DOE was made, there has
been no discernible action by the
Congress to proceed with adoption of
the proposal. Because the Congress has
not taken action toward adoption of the
Administration’s proposal. and because
the proposal, even if adopted. would
consist of only a transfer of the program
from one agency to another, the
Commission does not believe that the
Administration’s proposal constitutes a
significant source of management
uncertainty for the nuclear waste
program.

The Commission believes that
residual uncertainties regarding the
continuity of Federal management of the
nuclear waste program have also been
reduced by the Nuclear Waste Policy
Act of 1982. The Act provides for the
establishment of an Office of Civilian
Radioactive Waste Management within
the Department of Energy. This Office is
to be headed by a Director appointed by
the President. with Serate confirmation,
who will report directly to the Secretary
of Energy (Sec. 304). Further, the Act
raises the activities of this Office to a
high level of visibility and
accountability by stipulating that an
annual comprehensive report of the
activities and expenditures of the Office
will be submitted to Congress and that
an annual audit of the Office will be
conducted by the Comptroller General,
who will report the results to Congress.
The Act also requires two additional
elements that provide added aasurance
of continuity: & “Mission Plan" and a

schedule of activities for DOE. The
Mission Plan is & detailed and
comprehensive report which is intended
to provide “an informational basis
sufficient to permit informed decisions
to be made in carrying out the repository
progrim and the research, development,
and demonstration programs required
under this Ac!.” The Secretary of Energy
has already submited a draft Mission
Plan to the states. the afffected Indian
tribes. the Commission and appropriate
government agencies for their
comments: after revising the plan. DOE
must submit it to the appropriate
Congressional committees (Sec. 301 (a)
and (b)). The schedule of DOE's
activities in conducting this program
was discussed in Section 2.2 A.1 above.
Taken together, the provisions of the
Nuclear Waste Policy Act establish a
detailed management framework for the
conduct of the repository program that
should help ensure both sound
management snd continuity—whether
the responsibility for the repository
program is retained in DOE or is
transferred tg another Federa! agency.

3. Coatinued Funding of the Nuclear
1Waste Management Program. There ts,
general agreement among ell !
participants that the program to develop
a mined geologic repository for nuclear
wastes will require more than a decade
of effort at a total cost of several billion
dollars. A steady source of funding will
be rieeded to assure the timely success .
of the program. DOE pointed out that it
wauld request an adequate leve! of

unding for the Nationa! Waste Terminal
Storage (NWTS) Program as stated in
the Department’s Position Statement
{DOE CS p. 11-30). Iz addition. DOE
stated that Congress’ commitment to the
commercial waste disposal program was
demonstrated by the continuous
increase in the level of funding since
1976. The funding level was increasd by
more than a factor of 10 between 1876
and 1980 (DOE CS p. 11-30). Some
participants disagreed with DOE's
optimism concerning the future
availability of funds and pointed out the
competing priorities for Federal funds
could deprive DOE of the necessary
resources {COCPSp. 7: Lewis PSp. 6:
NRDC PS p. 26; Tr. p. 203).

Congress passed a continuing
resolution for FY 1883 funding of DOE's
nuclear waste program at the level of
£258.4 million. This is about $10 million
more than DOE's earlier FY 1083 request
of 8249 million. Additionelly, the
Nuclear Waste Policy Act authorizes the
Secretary of Energy (o enter into
contracts and collect a fee of 1 mill per
kilowatt-hour of electricity generated by
nuclear reactors in return for the Federal

-
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government's acceptance of title,
subsequent transportation, and disposal
of high-level radioactive waste or spent
fuel (Sec. 302(a)(2)). In order to be able
to use a Federal repository, the Act
required the generator or owner of such
waste or spent fuel to enterintoa
contract by June 30, 1883 or the date en
which generation is commenced or title
is taken, whichever occurs later {Sec.
302{b}){2)). The Commission must require
the negotiation of such contracts as a
precondition to the issuance or renewal
-of & license (Sec. 302{b)(1)(B)). The
Commission notes that all such
contracts have been executed. DOE
testified in the January 11, 1982 hearing
that it expected the funds collected
under such a program would ellow
support of the DOE waste program &t an
initial leve! of $185 million. Under the
program subsequently adopted by the
Congress. these funds are to be placed
into & nuclear waste fund to support
DOE's repository program. The general
approach prescribed by the Actis to
operate DOE's nuclear waste program
on & full cost recovery basis. In this
regard, the Act provides that DOE must
annually review the amount of the fees
established to evaluate whether
collettion of the fees will provide
sufficient revenues to offset the costs
expected. In the event DOE determines
that the revenues being collected are
less than the amount needed in order to
recover the costs, DOE must propose to
Congress an adjustment to the fee to
insure full cost recovery. The Act also
provides (Sec. 302(e)(5)) that. if at any
time, the monies available in the Waste
Funa are insufficient to support DOE's
nuclear waste program, DOE will have
the suthority to borrow from the
Treasury. The Commission believes that
the Jong-term funding provisions of the
Act should provide adeguate financial
support for DOE's nuclear waste
program.

4. DOE's Schedule for Repository
Development. The DOE reference
schedule described in its April, 1084
draft Mission Plan establishes the
earliest date of repository evailability as
1998 end delineates the logic and the
period of activities that are deemed
achievable under current program

" assumptions. While DOE acknowledges
that contingency time is required in the
schedule to accommodate such factors
as institutional uncertainties, public
hearings, or possible project

N

Plan, April 1884). DOE's updated
repository development schedule
specifies the critical milestones pridr to
commencing construction of the first
tepository as:
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NRC's construction authorization
(under 10 CFR Part 60) would mark the
end of the site selection process.

Some participants believe that DOE
cannot have a waste digposal facility

concluded that DOE's slow progress in
the past suggests that DOE may be
unable to solve the many problems that
will arige in the future and that DOE's
schedule for repository development is
unduly optimistic {e.g., Minn. PS p. &; Hl.
PSp. 2. OCTLAPSpp. 6-8: CDC PSp. 7).
One of the primary purposes of the
secently enacted Nuclear Waste Policy
Act of 1882 is “io establish & schedule
for the litin?. construction, and
operation of repositories that will
provide reascnable assurance that the
public and the environment will be
adequately protected from the hazards
posed by kigh-level radioactive waste
and such spent nuclear fuel as may be

- disposed of in & repository.” (Sec.

111(b)(1)). Tbe Commission recognizes
that, if fundamental technical
breakthroughs were necessary, it would
not be possible for Congress to legislate
their solution or specify schedules for
their accomplishment. However, as

recrientation, it believes that an discussed previously, such
sppropriate amount of time hes, in fact,  breakthroughs are not necessary.
been allowed in the reference schedule.  Rather, the remaining uncertainties are
Under the reference schedule, DOE reflected in the need for step-by-step
expects that disposal factlities will be evaluation and development based an
operationa! tn 1998 (DOE draft Mission  ongoing site studies and seseanch
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programs. The Commission believes the
Act provides means for resclution of
those institutional end technical issues
most likely to delay repository
development, both because it provides
an assured source of funding and other
significant institutional arrangements,
and because it provides detailed
procedures for maintaining progress,
coordinating activities and rectifying
weaknesses. For these reasons, the
#Commission believes that the selection
wand characterization of suitable sites
B Sosompliabes within i genere] i
[T i wi ge time
drame established by the Act, or within
@ few years thereafter,

The provisions of the Nuclear Waste
Policy Act of 1982 that establish
schedules for repository development
are elaborate and ellow for varicus
contingencies. A number of steps are
irrvolved before NRC considers
authorization of construction. DOE #s to
nominate five sites it believes suitable
for site characterization for possible
repository development (Sec. 112(b]).
DOE is to recommend for site
characterization three candidate sites to
the President (Sec. 112(b)(1){B): the
President is to recommend one of the
characterized sites to the Congress {Sec.

. 114(2)(2)(A)): the affected state or Indian
tribe is given an opportunity to submit a
notice of disapproval of the Congress
{Secs. 115(b). (116)(b)(2). 118{s)): the
Congress may overturn a state or Indian
tribe's disapprove) of the site by passing
a resolution of epproval (Sec. 115(c)):
end, if Congress approves or no notice
of disapproval is submitted by & state or
Indian tribe. then DOE is to epply for
construction authorization (Sec. 114(b).

DOE's revised reference schedule
{DOE draft Mission Plan, April 1984)
states that the application for repository
construction authorization will be
submitted to the Commission in August
1890. Under the terms of the Act the
Commission is expected to reach s
decigion within 8 of the
application date, or by August 1993 (Sec.
114) (under certain conditions, extension
by 1 year would be permitted). If the
NRC decision is favorable, the
repository would be constructed and
begin operation, according to DOE's
“reference schedule,” in January 1998.
Earlier dates can be achieved if the
Presidentia! review time is reduced, if
DOE promptly files the construction
authorization application, if NRC
provides a construction authorization in
less than § years, or if DOE constructs
the repository in & shorter period than
provided in its eatimated schadule.
However, 1t is prudent to-assume that
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such a contraction of the schedule will
not be realized.

The Nuclear Waste Policy Act of 1982
establishes “not later than January 31,

98" as the date when DOE is to begin

posal of high-level radioactive weste

t spent fuel (Sec. 302(8)(5)(B)). This is
consistent with the current dates of the
DOE schedules discussed sbove and
with the detailed step-by-step
milestones established by the Act. The
schedule established by the Act would
assure the operation of the first
eepository well before the years 2007-
2009, i.e., the period of concern in the
present proceeding. .

Despite the delays in DOE’s earlier
milestones, the Commission believes
that the program established by the Act
is generally consistent with the schedule
presented by DOE in this proceeding
and that DOE's milestones are generally
both realistic and achievable.
Achievement of the scheduled first date
of repository operation is further
assured by other provisions of the Act

-which specify means for resolution of
those institutional and technical issues
most likely to delay repository
completion. In addition to those
provisions discussed previously. the
Commission notes that the Act clarifies
how the requirements of the Nationa!
Environmental Policy Act are to be met
{e.g.. Secs. 113 {c), (d): 114 (a). (f): 119{a):
*21(c)). The Act also requires that any
lera} sgency determining that it
\(u\ol comply with the repository
ecision schedule in the Ac! must notify
both the Secretary of Energy and
Congress. explaining the reasons [or its
inability to meet the deadlines. The
agency must also submit
recommendations for mitigating the
delay {Sec. 114{e)(2)). These provisions
of the Act, as well as those that support
the technical program—the provisions
{for research, development. and
demonstration efforts regarding waste
disposal (Title II of the Act). increase
the prospects for having the first
repository in operation not later than the
first few years of the next century.

The Commission also finds
reasonable assurance that sufficient
repository capacity will be evailable
within 30 years beyond expiration of
any reactor operating license to dispose
of commercial high-level rudioactive
waste and spent fuei generated up to
that time. The Nuclear Waste Policy Act
of 1982 establishes Federal
responsibility and & clearly defined
Federal policy for the disposal of such
waste and spent fuel and creates a
Nuclear Waste Fund to implement
Federal policy. The Act establishes as a

~atter of national policy that this

N

responsibility is a continuing one. and
provides means for the Secretary of

. Energy to examine periodically the

adequacy of resources to accomplish
this end.

The Commission notes that as of
September 30. 1982. the generating
capacity of all commercial nuclear
power plants in the U.S. with operating
licenses or construction permits was 131
electrical gigawatts (GWe) and the
capacity of those under construction
permit review was about 5§ CWe
{NUREG-0871, Vol 1. No. 4. p. 2. 8).
DOE. in its letter of March 27, 1881 to
the presiding officer of this proceeding.
provided an estimate of 180 GWe for the
capacity of operating LWRs in the year
2000. This value is significantly lower
than the value (276 GWe) presented in
DOE's 1980 position statement (DOE PS
p. V-4) and lower than that (202 GWe)
presented in the NRC's Generic
Environmental Impact Statement on
spent fuel handling end storage
(NUREG-0575. Vol. 1, p. 24). The
validity of the latter predictions has
been affected by the cancellations of &
number of proposed units during the
past two vears. The DOE 1981 estimate
of 180 GWe in the year 2000 appears to
be a reasonable estimate of the likely
installed capacity at that time. On this
basis. during the 40 yvears of operation of
each plant, using as a realistic
assumption 8 60 percent capacity factor.
the electrical energy generation would
be about 4300 GWe-years. Assuming 38
metric tons of heavy metal (MTHM) is
discharged for each gigawatt-year (IRG
Final Report p. D-6: NUREG=0573, Vol.1
p. 2—4) the total discharged spent fuel
from these plants would likely be about
160.000 metric tons. The capacity of
each proposed repository will depend on
such factors as the thermal loading limit
in waste emplacement. space limitations
within the host rock. nuclear power
generation capacity in the region to be
serviced by the repository. and economy
of scale considerations {DOE PS pp. 11l-
70 to 78: IRG Finel Report p. D-21). In its
cross statement DOE's estimate that
three to six repositories might be needed
was based on the assumption that
nuclear power generation capacity
grows to 250 GWe by the vear 2000 and
remains at that level until 2030 {DOE CS
p. 11-53). The representative
characteristics of each repository used
by DOE were 2000 acres and a 40 to 100
k\W/acre loading. corresponding to a
repository capacity of about 70.000 to
170.000 metric tons of uranium,
respectively (DOE PS p. IlI-76).
Reflecting the reduction in nuclear
power projections, DOE estimated in the
January 1982 hearing that the ultimate

reactor capacity would be about 200
GWe (Tr. p. 236). DOE then assumed &
repository capacity of 100.000 metric
tons and concluded that “between two
and three" repositories would be needed
(Tr. p. 237). To accommodate the 160.000
aetric tons we have assumed. two
repositories each with 100.000 metric
ions capacity would appear to be
“suficient.

Repository completion and operation
! three-year intervals would result in
having adequate capacity about three
vears gfter initial operation of the first
repository (DOE PS p. l11-86). As noted
earlier. emplacement of spent fuel in the

dirst repositor? should begin not later
than the first few years of the next
century. Thus, if the first repository
begins to receive spent fuel in the year
2005. the second may begin operation as

-early as 2008, in which case all spent
fuel would be emplaced by about 2028,
assuming DOE's estimated receiving
-ates (DOE PS p. 111-71) and operation of
each repository as completed. Because
the rate of waste emplacement during
the first five years of operation would be
about 1800 metric tons per year (DOE PS
p. [f1-71). only 5400 metric tons would be
emplzced in the first repository by the
time the second began operation. This
would satisfy the requirements of
Sexiion 114{d) of the Nuclear Waste
Pcliry Act. i.e., the prohibition of
emplacement of more than 70.000 metric
tons in the first licensed repository
before the second repository is in
ope:atinn. If the DOE estimated
emrplacement rates (which would
incredse to 8000 metric tons/year after
the first five vears) are realized. it will
take ahout 15 yvears to emplace 70.000
metni- tons in the first repository.

Fur the foregoing reasons. the
Com:=ission finds reasonable assurance
tha* one or more mined geologic
repositesies for commercial high-level
rad:oactive waste and spent fuel will be
available by the years 2Q07-09. and that
sufficient repository capacity will be
arailable within 30 vears beyond
expiration of any reactor operating
license to dispose of commerical high-
level radioactive waste and spent fuel
originating in such reactor and
generated up to that time.

23 Tiurd Comnussion Finding

The Commussion finds recsoncble
essurcnce that high-level rediocctive
woste and spent fuel will be managed in
a safe manner until sufficient repository
capacity is availoble to assure the safe
disposal of all high-level radioactive
waste and spent fuel.

Nuclear power plants whose
operating licenses expire after the years
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2007-09 will be subject ta NRC

regulation daring the entire period

hetween their initial operation and the
silability of a waste repository. The

\‘{mmisﬁon has ressanable asswrance
at the spent fue!l generated by these

licensed plants will be managed by the
licensees in & safe manner. Compliance
with the NRC regulstions and any
specific license conditions that may be
imposed on the licensees will assure
adequate protection of the public heslth
and safety. Regulations primarily
addressing spent fuel storage include 10
CFR Part 50 for storage at the reactor
facility and 30 CFR Part 72 for storege in
independent spent fuel storage
installations (iSFSI). Safety and
environmental fssues invelving such
storage are eddressed in licensing
reviews under both Parts 50 and 72, and
continued storage operations are
audited and inspected by NRC. NRC's
experience in more then 80 individual
evaluations of the safety of spent fuel
storage shows that significant releases
of radicactivity from spent fuel under
licensed storage cenditions are
extremely remote (see discussion in
Section 2.4). :

Some“huclear power plant cperating
licenses expire before the years 2007-09.
For technical. economie er other
reasons. other planis may choose, ar be

-ed. to terminate operation prior to
7<09 even though their operating
enses have nol expired. Far example,
the existence of a safety problem fora
particular plant could prevent further
operation of the plant or could require
plant modifications that make continued
plant operation uneconomic. The
iicensee. upon expiration or termination
of its license. may be granted (under 10
CFR Part 50 or Part 72) a license to
-retain custody of the spent fuel fora
specified term (until repository capacity
is avaiiable and the spent fuel can be
transferred to DOE under Sec. 123 of the
Nuclear Waste Policy Act of 1982)
subject to NRC regulstions snd license
conditions needed to essure adequate
protection of the public. Alternatively,
the owner of the spent fuel. as & Jast
resort. may apply for an interim storage
contract with DOE, under Sec. 135(b) of
‘the Act. until not later than 3 years after
a 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
expiration or termination and the
gilability of & mined waste repository
disposal.

To sssure the continmity of safe
management of spent fuel, the
Commission. in a separste action, is
preparing an amendment to 10 CFR Part
50 which would require licensees of
operating nuclear power reactors to
submit, no later than § years before
expiration of the reactor operating
license, written notification to the
Commission, for ita review and
epproval, of the actions which the
licensee will take 1o manage and
provide funding for the management of
all irradisted fuel at the reactor gite
following expiration of the reactor
:?:hnting licgnlel.nnntﬂ ultimate d‘r::goad

e apent fuel in a repositery.
licensee’s notification will be required te
specify how the licenses will fund the
financial costs of extended storsge or
other disposition of spent fuel. It is
g:u&hlefmﬂxefnndingdlh storage to

provided by an internal reserve fund
or special assessment during that 6-year
period to cover the costs of storage of
the spent fuel after the expiretion of the
reactac eperating license. The storage
coats are not large relative te powes
generation costs. A representative figure
is $1-millianjfyear for storage of spent
fuel in reactor basins beyond the
operating license expiratian {Addendum
2 ta “Technalogy, Safety and Costs of
Decommissioning a Reference BWR
Power Station,” NUREG/CR 0138 (uly
1883); Addendum 1 to Technslogy.
Safety and Costs of Decommissioning &
Reference PWR Power Station,”
NUREG/CR 0672 (July 1883)}.

Additional assurance that the
conditions necessary for safe storage
will be maintained until disposal
facilities are available is provided by
the Cammission’s authority to require
continued safe menagement of the spent
fuel past the operating license expiration
or terminatian (10 CFR 50.82). If e utility
should have technical problems in
continuing ita commitreent to maintain
safe storage ;fu:ts spent fuel, NR“CIdas the
cognizant regulatory agency wo
intervene and the utility would be
required te asgure safe storage. Ea
licensee fails financially, or otherwise
must cease its operatians, the cognizant
state public utility commission would be
likely to require en orderly transfer to
anather entity. The successor would
take over the Licensee's facilities and,

rovided the conditions for transfer of

icenses prescribed in NRC regulations
(10 CFR 50.80) were met by the
succeeding entity, operation of the
original licensee's facilities would be
permitted to continme. Moreover, an
orderly-tranafer to g snccesser-
organization would be mandatory to
protect the substantial capital .

tnwestment Further, the Commission
believes that the possibility of a need for
Federal action to take over stored gpesnt
fue! from s defunct atility or frem s
utility that lacked technical competence
to assure safe storage is remote, but the
autharity for such action exists (sections
186¢ and 138 of the Atomic Energy Act
of 1854, as amended; €2 U.S.C. 2238,
2238).

Interim storage capacity may be
required for plants whose operating
li“c:ﬁnaes expire ;;e terminated before
sufficient repos capacity is
availabls. As discuseed in the rationsle
for the fifth finding. the Nuclear Waste
Policy Act of 1082 imaiudes @ numher of
provisions to asswre the gvallability of
interim starage capacity for spent fuel
during the period bafore ory
operation (Secs. 131 through 137).
Provisions are made for Fedesal
government supplied interim stocage
capacity (up to 3900 metric tons) for
civilian power reactors whose cowners
cannot reasonably proxids adeguate
storage capacity.

Int &ll cases where the interim storage
is at & licensee's site, anfe menagement
will be assured by compliance with NRC
regulations and specific license
conditions. Where DOE provides the
interim storage capacity. except in the
use of existing capacity at Government-
owned facilities, DOE is o “comply with
any applicable requirements for
licensing or authorization” (Sec.
135(2)(4)). If existing federally-owned
storage facilities are used, NRC is
required to determine “that such use
will adequately protect the public bealth
and safety” (Sec. 135(eX1)}. These
provisions of the Act would assure that
spent fuel will be managed in a safe
manner until repositary capacity is
available. Facilities for reprocessing
high-level waste, should any be
constructed or become operational
before a repository is available, would
be licensed under 10 CFR Part 80, and
solidification and interim storage of high
leve! waste would be provided for et
such facilities. For the foregoing reasons,
the Commission finds reasonable
assurance that high-leve! waste and
spent fuel will be managed in a safe
manner until sufficient repository
capacity is evailable for its safe
disposal.

2¢ Fourth Comnussion Finding

The Commission finds reasonable
gssurance thot, if necessary, spent foel!
generated in any recctor can be
safely and without significant
environmental kpacts for et least 80
yaars beyond dbamn of thot
reactor'sepeveling o ot
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reactor’s spent fuel storage basin, or at
either onsite or offsite independent
spent fuel storage installations.
: Although the Commission has
sgsonable assurance that et Jeast one
Uined geologic repository will be
available by the years 2007-09, the
Commission also realizes that for
‘various reasons, including insufficient
capacity to immediately dispose of all
existing spent fuel. spent fuel may be
stored in existing or new storage
facilities for some periods beyond 2007~
09. The Commission believes that this _
extended storage will not be necessary
for eny period longer than 30 years
beyond the term of an cperating license.
For this reason. the Commission has
addressed on a generic basis in this
decision the safety and environmental
impacts of extended spent fuel storage
at reactor spent fuel storage 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 be¥'ond the
expiration of reactor operating licenses.
To ensure that spent fuel which remains
in storage will be managed properly
until transferred to DOE for disposal,
the Commission is proposing an
amendment to its regulations (10 CFR
Part 50). The amendment will require the
licensee to notify the Commission. five
‘ears prior to expiration of its reactor
serating license, how the spent fuel

ill be managed until disposal.

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

The safety of prolonged spent fuel
storage can be considered in terms of
four major issues: (a) The long-term
integrity of spent fuel under water pool
storage conditions. {b) structure and
component safety for exiended facility
operation, (c) the safety of dry storage,
and (d) potential risks of accidents and
acts of sabotege at spent fuel storage
facilities. Each of these issues is
discussed separately below, in light of
the information provided by the
participants in this proceeding. and NRC
;:pfrience in regulating storage of spent

e

A. Long-Term Integrity of Spent Fuel
‘Under Waler Pool Storage Conditions

The Commission finds that the
cladding which encases spent fuel is
highly resistant to failure under pool
orage conditions. As noted by DOE in

its Position Statement, there are up to 18
{ean of continuous storage experience
or zircaloy-clad fuel end 12 years

* continucus storege experience for

stainless-clad fuel (DOE PS p. [V-73).
Corrosion studies of irradiated fuel at 20
reactor pools in the United States
suggest that there is no detectable
degradation of zircaloy cladding. Data
from corrosion studies of spent fuel
stored in Canadian pools slsc support
this finding (A.B. Johnson. Jr., “Behavior
of Spent Nuclear Fuel in Water Pool
Storage.” (UC-70) Battelle Pacific
Northwest Laboratories (BNWL~2256,
September, 1977) pp. 10-11, 17).

The long-term integrity of spent fuel in
storage pools, which has been confirmed
by observation and analysis. was cited
by industry participants (e.g..
Consolidated Industry Group: PHS pp.
3-6: UNWMG-EEI PS Doc. 4, p. 8: UG p.
2). No degradation has been observed in
commercial power reactor fuel stored in
onsite pools in the United States.
Extrapolation of corrosion data suggests
that only a few hundredths of e percent
of clad thicknets would be corroded
after 100 years (A.B. Johnson, Jr.. “Utility
Spent Fuel Storage Experience.” PNL-
SA-6863. presented at the American
Nuclear Society's Executive Conference
on Spent Fuel Policy end its
Implicetions, Buford, Georgia {April 2-5,
1878). The Americen Nuclear Society
cited a study (G. Vesterbend and T.
Olsson. BNWL-TR-320. May 1978.
English Translation of RB78-29). which
concluded that degradation mechanisms
such as general corrosion. local
corrosion, stress corrosion, hydrogen
embrittlement. and delayed hydrogen
cracking are not expected to produce
degradation to any significant extent for
50 years (ANS PS p. 34).

Canadian experience. including
occasional examination during 17 years
of storage. has indicated no evidence of
significant corrosion or other chemical
degradation. Even where the uranium
oxide pellets were exposed to pool
water as & result of prior damage of the
fuel assembly, the pellets have been
inert tu pool water, an observation also
corfirmed by laboratory studies
{“Canadian Experience with Wet and
Dry Storage Concepts.” presented at the
American Nuclear Society's Executive
Conference on Spent Fuel Policy and Its
Impliceations, Buford, Georgia (Aprii 2-5,
1678)). Ancther Canadian study
concluded that “50 to 100 years under
water should not significantly affect
their [spent fuel bundles] integrity™
{Walker, J.F., “The Long-Term Storage of
Irradiated CANDU Fuel Under Water,”
AECL~6313 Whiteshell Nuclear
Research Establishment, January 1976).
This appraisal was based on findings

such &s no deterioration by corrosion or
mechanical damage during 16 years of
storage in water, no release of fission
products from the vranium dioxide
matrix during 11 years of storege in
waeter, and no fission-product induced
stress corrosion cracking anticipated
during water storage at temperatures
below 100°C (Hunt C.EL., J.C. Wood and
A.S. Bain, “Long-Term Storage of Fuel in
Water" AECL~6577, Chalk River
Nuclear Laboratories, june 1979).

The ability of spent fuel to withstand
extended water basin storage is also
supported by metallurgical examination
of Canadian zircaloy clad fue! after 11
years of pool storage, metallurgical
examination of zircaloy clad PWR and
BWR Ligh burn-up fuel after five and six
years in pool storage. and return of |
Canadian fuel bundles to e reactor after
10 years of pool storage. Periodic hot
cell examination of high burn-up PWR
and BWR bundles over € years of pool
storage at the WAK Fuel Reprocessing
Plant in Germany has also confirmed
that spent fuel maintains integrity under .
pool storage conditions. Other countries '
having favorable experience with pool w
storage of zircaloy-clad spent fuel :
include: the United Kingdom, 13 years; *
Belgium,. 12 years: Japan, 11 years;
Norway. 11 years: West Germany. 8
vears: and Sweden. 7 years (op. cit., A.

B. Johnson. Jr., p. 7). Programs of
monitoring spent fuel storage are being
conducled in Canada. the United
Kingdom and the Federal Republic of
Germany (DOE PS pp. IV~—59 to IV-61;
UNVWMG-EEI PS Doc. 4. p. 23).

The only fuel failures which have
occurred in spent fuel pools involved
tyvpes of fuel and failure mechanisms not
found a® U.S. commercial reactor
faciliiies. e.g.. degradation of zircaloy-
tiad metallic uranium fuel from the
Hanford N-Reactor as a result of
cledding damage in the fuel discharge
svstem. The system differs from the fuel
discharge systems of commercial
reactors. Moreover. metellic uranium
fuel is not used in commercial power
recctors. NRDC cited some conclusions
drawn by Mr. Justice Parker regarding
his lack of confidence in long-term
storage of spent fuel, based on the
Windscale Inquiry in Great Britain in
1878. which involved stainless-steel-clad
gas-cooled reactor fuel (NRDC PS p. 62).
This is not pertinent to pool storage of
commercial spent fuel since the high
temperature conditions in & gas-cooled
reactor which can cause sensitization of
the cladding are not experienced by fuel
in boiling or pressurized water reactors .
(op. cit.. AB. Johoson, Jr.. pp. 17-18). v

Some participants did not agree that
there is an adequate basis for - »
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-confidence in safe extended-term spent
“fuel storage. Although egreeing with the
.extent of experience cited by DOE and
““er participants, the Natural
‘ wrces Defense Council, for example,
\“rlsed that more experience is needed
ore one can be confident of safe
extended storage. NRDC considered the
Jength of storage experience cited by
DOE es insufficient to establish that
spent fuel can be stored safely for
periods well in excess of 40 years
{NRDC PS pp. 88-82). A similar position
was taken gy the State of Minnesota
{Minn PHS pp. 6-8). NRDC referred to
the problem of the long-term storage of
spent fue! reporied in the Windscale
Inquiry Report by the Hon. Mr. Justice
Parker, Vol. 1. pp. 20-30. However, the
conclusion quoted from the report, when
taken in context, refers only to
irradiated fuel from AGR (edvanced
gas-cooled) nuclear power plants. As
-noted earlier, the conditions to which
the fuel cladding is exposed in gas-
cooled reactors differs from those in
-U.S. commercial light water reactors.
'Moreover, the cladding of AGR fuel is
identified as stainless steel in the
Windscale Inquiry Report. Only two
commercial LWR nuclear power plants
operating i the U.S. today use stainless
stee] clad. Most U.S. nuclear fuel is
zircaloy clad. and reactor operators
have not seen evidence of degradation
WR spent fuel, either zirceloy or
.ess stee] clad. in storage pools
ear Technology. “Spent Fuel
‘Storage Experience.” A.B. Johnson. Jr.. p.
171, Vol. 43, Mid-April 1879). Further. as
stated earlier, cladding degradation
caused by stainless steel sensitization in
an AGR high temperature environment
is not pertinent to the lower temperature
environment of LWR's. Therefore, the
problem of long-term storage of spent
fuel reported in the Windscale Inquiry is
not relevant to U.S. spent fuel.

After expiration of & reactor operating
license, the fuel storage pools at the
reactor site would be licensed under 10
CFR Part 72. The requirements of 10 CFR
Part 72 provide for operation under
conditions involving & careful control of
pool water chemistry to minimize
corrosion. The required monitoring of
the pool water would provide an early
warning of any problems with defective
cladding. so that corrective actions may
be 1aken. Experience indicates that.
under licensed storage conditions,
significant releases of radioactivity are
highly unlikely. The Commission is
confident that the regulations now in
place will assure adequate protection of
the public health and safety and the
enviroment during the pericd when the

4 fuel is in storage [“Final Generic

—/

Environmental Impact Statement on
Handling and Storage of Spent Light
Water Power Reactor Fuel,” NUREG-
0575. August 1879: Vol. 1. pp. ES-12, 4-10
to 4-17). .

Although confidence that spent fuel
will maintain its integrity during storage
for &n additional 30 years beyond the
facility's license expiration date
involves an extrapolation of experience
by a factor of two or three in time, the
extrapolation is made for conditions in
which corrosion mechanisms are well
understood. Technical studies cited
above support the conclusion that
corrosion would have a negligible effect
during several decades of extended pool
storage. The Commission finds that this
extrapolation is reasonable and is
consistent with standard engineering
practice.

B. Structure and Component Safety for
Extended Facility Operation For Storage
of Spent Fuel in Water Pools :

Questions were raised concerning the
adequacy of structurzl materiels and
components of spent fuel storage basins
to function effectively during periods
that are double those assumed in the
base design. This concern was
expressed in connection with the
possible necessity for longer storage
times if permanent disposal is not
availeble by the year 2006 (Del PS p. 4).
The experience at the General Electric
Compeany Morris Operation in Illinois.
where & mechanical failure caused
contaiminated water to leek into the
environment, was cited as an example
of an unforeseen failure that could
jeopardize the safety of spent fuel
storage (NECNP PS p. 65). A generic

roblem regarding pipe cracks in

rated water systems at PWR plants
was also cited as evidence of
uncertainty that long-term interim
storage would be safely accomplished
without modification and fuel shufiling
NECNP PS p. 64). The Commission notes
that the latter problem was discussed in
detai! in the Atomic Safety and
Licensing Board Notification. “Pipe
Cracks in Stagnant Borsted Water
Systems at PWRs" dated August 14,
1978. in the ASLB consideration of a
proposed licensing emendment to permit
modification of a spent fuel storage pool
{11 NRC 245 (1980}]. The Notification
referred to by NECNP indicated that
cracks had occurred in safety-releted
type-304 stainless steel piping systems
which contained stagnant borated
water. Apparently, the cracking was
sttributable to stress corrosion caused
b{ the residual welding stresses in heat-
affected zones. The NRC staff review
found that such cracking was not
directly related to spent fuel pool

modifications. and that necessary
repairs could be readily made. The staff
concluded that cracks in low-pressure
spent fuel cooling system do not have
salety significance.

Extensive experience with storage
pool operation has demonstrated the
ability of pool components to withstand
the operating environment (DOE CS pp.
11-145 t0 11-148). In the relatively few
cases of equipment failure, pool
operators have been able to repair the
equipment or replace detective ,
components promptly (UNWMG-EEI PS
Doc. &, p. 25; UG p. 2). The Commission
finds no reason why spent fuel storage
basins would not be capable of
performing their cooling and storage
functions for a pumber of years past the
design-basis period of 40 years if they
are properly maintained.

As one participant pointed out,”. . .
the pool structure as well es the racks
are designed to withstand extreme

hysical conditions set forth in NRC

icensing requirements. These include
seismic. hydrologic, meteorological and
structural requirements” (UNWMG-EEI
PS Doc. 4 p. 25; UG p. 2). The design
requirements are set forth in 10 CFR
Parts 50 and 72. The design-basis siting
conditions for storage pools at reactor
sites are those of the reactor itself.
Siting conditions are reviewed by the
NRC staff, the Advisory Committee or
Reactor Safcguards and the Atomic
Safety and Licensing Board at the
construction permit stage and then
reviewed again in connection with the
issuance of the facility’s operating
license. In issuing & power reactor
operating license, the Commission is, in
effect. expressing its confidence that the
design-basis siting conditions will not be
exceeded during the 40-year license
period. If pool storage facilities were
used to store spent fuel after expiration
of reactor operating licenses. the utilities
would be able, es part of their
continuing maintenance of storage
fecilities, to replace defective
components in a timely way, if needed,
s0 as to avoid any safety problems.
Some participants (e.g.. NECNP PS pp.
63-63: Minn PHS pp. 8-68: and Del PS p.
4). do not place the same weight which
the Commission does on experience at
spent fuel storage fecilities and on
studies cited by DOE and certain others
which support the ergument that the
structura) integrity of these basins can
be readily maintained (DOE CS pp. lI-
145, H1-13; UNWMG-EE! PS Doc. 4 p.
19). The disagreements eppear to center
largely on the extent to which present
experience may be relied upon as &
basis for predicting the safety of spent
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fuel storage over a period two or three
times the design period.
The degradation mechanisms

involved in spent fuel pool storage are -

well understood. The resulting changes
in fuel cladding and poo! systems and
components are gradual and thus
provide sufficient time for the
identification and development of
remedizl action without subjecting plant
personnel or the public to significent
risk. The fuel storage racks are designed
to maintain their integrity for many
decades: if they fail in any way. they
may be replaced. There are & number of
routine and radiologically safe methods
for maintenance at spent fuel storage
basins to ensure their continued
effective performance. These include
replacing racks or other components, or
moving spent fuel to another storage
facility. The Commission finds that the
extensiy 2 operating experience with
Tany storage pools adequately supports
predictions of long-term integrity of
storage basins.

The Commission concludes that the
experience with spent fuel storage
provides an adequate basis for
conlidence in the continued safe storage
of spent fuel in water pools either at or
awsey from a reactor site for at least 30
vears after expiration of the plant’s
license.

C. Safety of Dry Storage of Spent Fuel

While the record of this proceeding
has focussed on water pool storage, the
Commissien notes that dry storage of
spent fuel has also been addressed to 2
lirited extent {e.g.. DOE PS pp. IV-12 to
1v-22 end IV-63 CS p. II-147, PHS p. 8:
UNWMG-PS Doc 4 pp. 16-17 and CS pp.
11-6-7: T1. pp. 686-72). The NRC's
regulation 10 CFR Part 72 specifically
covers dry storage of spent fuel (Section
72.2(c)). and experience with dry storage
was & subject of public comment in the
rulemaking (“Analysis of Comments on
30 CFR Part 72." NUREG-0587. pp. 11-12
to 11-13}. NRC reports. the “Final
Generic Environmental Impact
Statement on Handling and Storage of
Spent Light Water Power Reactor Fuel”
{NUREG~0575) and “Dry Storage of
Spent Nuclear Fuel. A Preliminary
Survey of Existing Technology and
Experience” (NUREG/CR-1223} which
have been referenced in this proceeding.
examined poiential environmental
impac!s and experience with interim dry
storage of spent fuel. The GEIS (Final
Gei.2ric Environmental Impact
Statement on Handling and Storege of
Spent Light Water Power Reactor Fuel.
NUREG-0575, Vol. 1. p. 8-2, August
1879) contained the conclusion that the
use of alternative dr;'“panive storage
techniques for agad fuel, now being

investigated by the Department of
Energy. appears to be as feasible and
environmentelly acceptable as storage
of spent fuel in water basins. Prior to the
adoption of Part 72, dry storage of
jrradiated fuel had been licensed under
Part 50 at the Hallam sodium graphite
reactor. Dry storage is elso presently
licensed under Part 50 st the Ft. St
Vrain high temperature gas reactor.

Although the number of years of
experience with dry storage systems is
less than that with water pool storage,
the understanding of some of the
material degradation processes
experienced in water pool storage
should be applicable to dry storage. As
discussed below, dry storage involves a
simpler technology than that
represented by water basin storage
systems.* Water basin storage relies
upon active systems such as pumps,
renewsble filters. and cooling systems
to maintain safe storage. Favareble
water chemistry must also be
maintained to relard corrosion. On the
other hand, dry storage reduces reliance
upon ective systems and does not need
water which together with impurities
may corrode spent fuel cladding. With
convective circulation of an inert
atmosphere in a sealed dry system.
there is little opportunity for corrosion.®
For these reasons, the Commission
believes that safe dry storage should be
achievable without undue difficulty.
New dry storage experience with light
water reactor (LWR) fuel is becoming
availabie for examination. and the
evaluations discussed beiow suggest
that the favorabie resuits of up to almost
two decades of dry storage experience
with non-LWR spent fuel can also be
obtained for LWR spent fuel in
adequcztely designed dry storage
installations.

A recent review of dry storage .
experience by AB. Johnson. Jr.. et al. in
*Behavior of Spent Nuclear Fue! and

torage Componen‘s in Dry Intenim
Storage™ (PNL~4189. August 1982).
provides an update of dry storage
activities. particularly with respect 1o
zircaloy-clad spent fuel. In this report.
(pp. 18-24) the experimental date base
for non-zircaloy-clad spent fuel,
including stainless steel clad fuel and
the data base for zircaloy-clad fuei are

*See, for example. K. Einfeld and . Fleish. “Fue!
Srorage in the Federa! Republic of Germany; and
R.]. Steffen and |.B Wright. “Westinghouse
Advanced Energy Systems Division.” Proceedings
of the American Nuclear Society's Topica! Meeting
on Options for Spent Fue) Storsge. in Savannah,
Georgis. September 28 through 28. 1982: also AB.
johnson. Jr.. ER. Gilbert, and R.}. Guenther,
“Behavior of Spent Nuclear Fue! and Storage
Sysiem Components in Dry Interim Storage,” PNL~
4189, August 1962,

$K. Rinfeld and |. Fleloch. Bid p. 8.

discussed. Tests conducted to verify the
integrity of zircaloy cladding have not
indicated eny degradation in dry storage
(p. 27). In summary. the report states
(pp. 44-45): .

Operating information is available from
fueled dry well. silo. vault. and metal cask
storage facilities. Maximum operational
histories are:

Zrcaroy-tlad
l Anne | Zroor
Oy wells ..o, oo, !wbwm..!upno:nnn
1 yes's
‘vm....__..___.......l Up o 1B ysan.. Up ot yesr
[+ —— .iuon?m.....iuau'rnm
[ LT LT S Smmarepety S R . - 1)

All omes related 10 1082

Operational history with interim storage in
metal casks it minimal: however. there is
extensive experience with metal shipping
cashs. In additon. metal storage casks have
been designed and tested. and cash tests with
irradiated fue! are currently under way in the
Federa! Republic of Germany and are
planned in Switzerland and the United
States. The integrity of zircaloy-clad fuelins
given demonstration test is relevant 10
predicting fuel behsvior in other dry storage
concepts under similar conditions.

Information on experience with dry -
cask storage in other countries is elso
becoming available. K. Einfeld and J.

. Fleisch's paper. “Fuel Storege in the

F:deral Republic of Germary™
discussed the results of dry storage
research on spent fuel in 2n inert
&'mosphere. They note on page 3 of their
report:

Several tests have been conduc*»¢ o verily
the integrity of LWR spent fuei cladding in
dry storage. To date none of the integrity
1esis has indicated that the cladd:ng 1s
degrading during long-term siorage. Even
under conditions more severe than in the
casks. the fuel shows no cladding failures.
From the tests listed in Table Il it cen te
concluded that dry storage under cask
conditions even with starting temperatures to
40° C is not expected to cause cladding
{aiiures over the interim storage period.

Einfeld and Fleisch continue. in their
report {pp. 3-4) to comment on the
successful demonstration of cask
storage:

A technicel scale demonstration program
with a fuel CASTOR cask is undenvay i the
FRG since March 1982. The 16 assenibues
wkhich are subject to that program originate
f:om the Wurgassen boiling water rezctor.
They resided in the core during 4 cycles of
operstion, burning up to about 27.8 G\WD/t U.

The general objectives of the
demonstration with & fully instrumented cask
and fuel bundles are the verification of cask
design parameters, the operational
experience in cask handling and the
expansion of the data base on fuel
performance. Fig. 2 shows a schematic
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* drawing of the cask design and the axial
thermocouple locetions.

The operationa] experiences and
corresponding test dats confirm the
sssumptions made sbout the cask concept

'd the cask loading and handling procedure.

iadditicn, the technology dats base for

erating an interim storage plani could be
expanded.

~In-pool loading of a large storage cask
and specific cask handling has been
successfully demonstrated.

—The passive heat transfer capabilities
of the cask and fuel cladding integrity
have been verified. The maximum
local fuel rod temperatures for fuel
with gbout cne year decay time were
within the expected range.

—The tota! radiation shieldin,
characteristics (<10 mrem/h) are
verified in practice™ (references
deleted).

The suthors conclude:

The realization of the transport/storage
cask concept, which is well under way in the
Federal Republic of Germeny., will provide
sufficient interim spent fuel storage capacity
with the facilities planned or under
construction. Dry interim storage is & proven
technology and thus it constitutes an
essential step in closing the backend of the
nuclear fuel cycle.

R.). Steffens and J.B. Wright's paper ?,
*Drywell Storage Potential,” discussed
drywell storage experience with
pressurized water reactor spent fuel at
the Nevada Test site. On page € of the

‘per. the authors note:

nother drywell performance assessment
thod being employed during the

demonstration siorage period is that of
periodically monitoring the storage canister
atmosphere for fission products. specifically
krypton-85 gas. Samples drawn to date have
shown no detectable concentrations of this
product afier approximately 8 years of
storage, indicating a maintenance of the fue!
cladding integrity.

A third paper presented at the same
Topical Meeting, by E.R. Gilbert and
A.B. Johnson, Jr.. “Assessment of the
Light-Water Reactor Fuel Inventory for
Dry Storage.” focuses on dry spent fuel
storage with respect to an acceptable
temperature range for storage in air.
They conclude on page 8 of their report:

Dry storage demonstrations now in
progress suggest that by 1986 & major fraction
of the U.S. PWR spent fuel inventory that was
placed in water storage before 1981 can be
stored in dry storage facilities below 150 10
200 °C.

The LWR fuel inventory offers good

. prospects thet the thermsl characteristics of
consolidated fuel will be acceptable for dry
storage by proper selection of fuel.

TProceedings of the American Nuclear Society’s
Topical Meeting on Options for Spent Fue! Storage.
in s:vuuuh. Georgia. September 28 through 29,
1"*g2,

N

Dry storage of LWR fuel with defective
cladding may be tolerable in inert cover
ases or &t lemperatures below the threshold

for significant oxidation in oxidizing cover

gases. The range of acceptable storage
temperstures is being Investigated.

With respect to dry storage of spent
fuel, the Commission notes the summary
statement from A.B. Johnson, Jr.. et al.,
“Behavior of Spent Nuclear Fuel and
Storage Components in Dry Interim
Storege” (PNL-4189). page xvii:

Operational problems in vaults and dry
wells bave been minor after nf to 18 yr. of
operation {in 1982); and 7 yr of silo
experience suggests that decades of
satisfactory operation can be expected.
Demonstration tests with irradisted fuel in

metal storage casks are just beginning, but
meta! shipping casks with mild steel
chambers have been used since the mid-
1940s. Meta! storage/shipping casks have
successfully survived fire, drop, and crash
tests. :

Thus, with respect to the storage of
spent fuel under dry conditions at
storage installations located either at
reactor sites or away from reactorsites,
the Commission believes that current
dry-storage technology is capable of
providing safe storage for spent nuclear
fuel. The modular character of dry.
storage installations enhances the
ability to perform maintenance or to
correct mechanical defects, if any
should occur. The Commission is

" confident that its regulations will assure

adequate protection of the public health
and safety and the environment during
the period when the spent fuel is in
storage.

The Commission notes that section
211(2)(B) of the Nuclear Waste Policy
Act authorizes the Secretary of Energy
to carry out research on, and to develo,
facilities to demonstrate, dry storage o
spent nuclear fuel. Although this
provision indicates & judgment on the
part of the Congress that additional
research and demonstration is needed
on the dry storage of spent fuel, the
Commission believes the information
discussed above 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 meterial
degradation, grotection against
accidents and sabotage) have been
addressed and shown to present no

more potential for adverse impact on the

environment and the public health and
safety than storage of spent fuel in
water pools.

The technica) studies cited above
support the conclusion that corrosion
would bave a negligible effect during

several decades of extended dry
storage. The Commission’s confidence in
the safety of dry storage is based on an
undersianding of the material
degradation processes, rather than
merely on extrapolation of storage
experience—together with the
recognition that dry storage systems are
simpler and more readily meaintained.
For these reasons, the Commission is
confident that dry storage installations
can provide continued safe storage of
spent fuel at reactor sites for at least 30
imm after expiration of the plant’s
icense.

D. Potential Risks of Accidents and Acts
of Sabotage at Spent Fuel Storage
Facilities

The Commission finds that the risks of
major accidents at spent fuel storage
pools resulting in off-site consequences
are remote because of the secure and
stable character of the gpent fuel in the
storage pool environment, and the
absence of reactive phenomena—
*“driving forces" ck may result in
dispersal of radioactive material.
Reactor storage pools and independent
spent fuel storage installations have
been designed 1o safely withstand
accidents caused either by natural or
man-meade phenomena. Even remote
natural risks such as earthquakes and
tornados and the risks of hurnan error
such as in handling or storing spent fuel
are sddressed in the design end
operationa! activities of storage
facilities and in NRC's licensing reviews
thereof under its regulations. Under 10
CFR Parts 850 and 72, spent fuel is stored
in facilities structurally designed to
withstand eccidents and external
hazards. such as those cited above, and
to preclude radiation and radiocactive
material emissions from spent fuel that
would significantly endanger the public
health and safety. In order to preclude
the possibility of criticality under
normal or accident conditions, the spent
fuel is stored in racks designed to
maintein safe geometric configurations
under seismic conditions. The spent fuel
itself consists of solid ceramic pellets
which are encapsulated in metal clad
rods held in gridded assemblies and
stored underwater in reinforced
concrete structures or in sealed dry
storage installations such as concrete
dry wells, vaults and silos or massive
metal casks. The properties of the spent
fuel (which in extended storage has
decayed to the point where individual
fuel assemblies have a heat generation
rate of several hundred watts or less)
and of the be storage environment
result in spent fuel storage being an
activity with very little potential for
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edversely affecting the environment and
the public health and safety. While any
svetem employing high technology is
subject to some equipment breakdowns
or accidents, water pool storage
fe-1litios have operated with few serious
problems (DOE PS at IV-56 to IV-57;
UNWMG-EEL PS Doc. 4 p. 26). In these
rases. the events at spent-fuel pools
kave been manageabie on a timely
basis. Similarly. dry storage of spent
{1u¢). s discussed in Suction C gbove.
aproars 1o be at least as scfe as water
proi storace. A discussion of risks
related to spent fuel storage is provided
below.

Comments from participants on the
subject of eccidents and their potential
consequences a8t spent-fuc! storage
facilities included 8 description of
nonspecific references to numerous
“arc:Cents” in spent-fuei storage
faciltwes. 2 ¢iscussion of cases of leaks
und in.z2-vertent releases of
ccxiaminated storage pool weter. and 8
supgesticn that waste storage should be
physically separated from reactor
operation to reduce the risk of damage
to the storage facility in the eventof a
reactor accident. and vice versa (NY PS
Pp. 102-107; OCTLA PS p. 12). The State
of New York. in its discussion of
possible accidents et spent-fuel storage
pools e'ed rencrts of an accident in the
Soviet Union that is belicved to have

(tored in tanke at a8 waste storege

v:.ro‘;ved reprocessing plant wastes

Sacihity (NY IS pp. 107-105% The
itvaton. gs resenstructed fom limited
guta. c..~rot be compared to the storage
of ceranac Ju2 in metal cladding. placed
in water s:orage poc's. The issue raised.
thorefare, is not 1elevant to this
11.¢¢.8:n2 The need for continued
rarment of pool storage facilivies
cv+2 a1 eviended time period was
¢rasidered by seme participants as
cruitire 3 potential kazard Lieczuse of
e mereased possibility of humen
erravs nr mismanagement (NRDC PS pr.
0l The S:u'e of New York
characterized the Three Mile Island
1-actor accidesnt as cauead by multiple
techncal and hunian faires. and
p.stulated that such feilures are

p. 2sille ot storage facilities. and would
result o0 seriows off-s'te consequences
INY 'S p.107).

These observetions do not gppeas to
tehe ecrount of the numeiovs sefety
inalyses that have beer made of water
puc! storage and of alternaive long-term
starope methods which Rave
domunatreted sturage 1o be both sule
and environmentally acceptable Of
course. the possibiiity of human error
cannot be completely eliminated.

k/‘ﬂowever. Commission regulations (e.g.,

.

10 CFR Part 55: 10 CFR Part 72, Subpart
1) include explicit requirements for
operator training. the use of written
procedures for all safety-related
operations and functione in the plant,
end certificaticn cr licensing of
operators. with the objective of
minimizing the opportunity for human
error. Unlike the accident at the Three
Mile Island reactor. human error et &
spent fuel storage installation does not
have the capability to create & major
raciological hazard to the public. The
sbsence of high temperature and
pressure conditions that would provide
& driving force essentizlly eliminates the
likelihood that an operator error would
lead to a major releese of radioactivity
{DOE CS pp. 11-156 to 158). In addition.
features incorporated in storage
facilities are designed to mitigate the
conseguences of accidents caused by
human error or otherwise (DOE PS IV~
34).

The possibility of terrorist attacks on
nuclear facilities was edvanced as an
argument against the acceptability of
extended interim storage of spent fuel
{NRDC PS p. 90). The intentional
sabotage of a storage pool facility is
possible. and NRC continues to
implement actions to further improve
security at such faciiities. The
consequences would be limited by the
1calities that, except for some gasecus
fission procducts. the radioactive content
of spent fuel is in the form of solid
ceramic material encapsulated in high-
integrity metal cladding and stored
underwater in & reinforced concrete
structure. Under these conditions. the
radioactive content of spent fuel is
rclatively invulnerable to dispersal to
the environment {Finai Generic
Environmental Impact S:aterienton
Handling end Storage of Spent Light
Waeler Pcwer Reector Fuel. NUREG-
0375. Vol. 1.). Similarly. dry storage of
spent fue!l in dry welis. vaults. silos and
metal casks is also relatively
invulnerable 1o sabotage and natural
disruptive forces. becausc of the weight
and size of the sealed. protective
enclosures which may include 100-ton
steel casks, lurge concrete lined near-
surface caissons and surface concrete
silos (N\UREG/CR-1223. p. IV-C-2}.

E. Summary

In summary. the Commissior. finds
thet spernt fuel can be stored safuly at
independert spent fuel storage
instaliations or &1 reac'or sites for &
Jeast 30 years bevond the expiration of
reactor operating licenses. This finding
is based on exlensive experience and on
many factors that are nol site-specific.
These factors include the substantial
capability of the fuel cladding to

maintain its integrity under storage
conditions. a capability verified in
extensive technical studies and
experience: the extreme therma! and
chemical stability of the fuel form,
enriched uranium oxide pellets: the long-
term capability of spent fuel storage
facilities to dissipate spent fuel heat and
retain any radioactive material leakage:
and the relatively straightforward
techniques and procedures for repairing
spent fuel storage structures. replacing
defective components or equipment, or
undertaking other remedial actions to
gssure containment of radicactivity
(A.B. Johnson. Jr.. “Behavior of Spent
Nuclear Fuel in Water Pool Storage”,
{UC-70) Battelle Pacific Northwest
Leboratories (BNWL~2256, September
1977)). These factors contribute to the
assurance that spent fuel can be stored
for extended periods without significant
impact on the public health end safety
and the environment. Moreover. any
storage of spent fuel at independent
spent fuel storage installations or
reactor sites beyond the operating
license expiration will be subject to
licensing and regulatory control to
assure that operation of the storage
facilities does not result in significant
impacts to the public health end safety.

For the reasons discussed previously

“(Sections 2.4 A through D above). the

Commission also concludes, from the
record of this proceeding. that storage of
spent fuel either at or away from a
reactor site for 30 years beyond the
operating license expiration would not
res.it in a sigrificant impact to the

. environment or an adverse effect on the

public health and safety. The
Commission’s findings are also
supperted by NRC's experience in more
than 80 individual safety evaluations of
spent fuel storage facilities conducted in
recent vears. The record indicates that
signif:cant releases of radioactivity from
spent fuel under licensed storage
conditions are highly unlikely. This is
primarily attributable to the resistance
of the spent fuel to corrosive
mechanisms and the absence of any
conditions that would result in offsite
dispersal of redioactive material. The
Commission concludes that the
possibility of & major accident or
sabotage with off-site radiological
impacts at a spent-fuel storage facility is
extremely remote because of the
characteristics of spent-fuel storaze.
These include the inherent properties of
the spent fuel itself, the benign nature of
the water pool or dry storage
environment, and the absence of any
conditions that would provide a driving
force for dispersal of redioactive
material. Moreover, there are no

-
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significant additional non-radiological
impacts which could adversely effect
the environment if spent fuel is stored

eyand the expiration of operating

erses for reactors. The non-

diological environmental impacts
assaciated with site preparation and
construction of storage facilities are. and
will continue to be. considered by the
NRC a1 the time applications are
recvived to construct these facilities.
which are licensed under NRC's
regulations in either 10 CFR Purt 50 for
reactors or 10 CFR Part 72 for
independent spent fuel storage {acilities.
The procedure to be followed in
implementing the Commission’s generic
determination is the subject of
rulemaking which the Commission has
conducted.

235 ¥Fifth Commission Finding

Tk Commission finds recsonable
c:sussnce thet safe independent onsite
speut fuel storage o+ c*site spent fuel
stgreoe will be mode ovailable if such
storage capecity is needed.

The technology for independent spent
fue! storage installztions as discussed
under the fourth Commission Finding. is
available and demonstrated. The
regulatioms and licensing procedures are
in place. Such inswaliations can be
cons'ructed and licensed within a five-
vcar time interval. Before passage of the
*"aclear Waste Policy Act of 1982 the

rirmission was concerned ebout who,

aryire wouid take responsibility for
rrovidiag such installations on a timely
tras:o. Whiie the industry was hoping for
» @i ernmer! commiument, the

dimimistration had discontinued efforts
to provide thase siorage facilities (Tr.
ro 137-1538). Tne Nuciear Waste Policy
At el i8e2 establishes a national policy
Lor pruvicing sworage facilities and thus
k: ', 5 10 resolve this issue and assure
that storage capacity will be available.

P-iv: to March 1981, the DOE was
pursuing 8 program {o provide
temporary storage in off-site. or away-
fruni-reactor (AFR). storage
irrtailations. The intent of the program
was io provide flexibility in the national
waste disposal pregram und an
aliernetive for thuse utilities unable to
expdand their own storage capdcities
{DOE PS p. 1-11: DOE CS p. 11-66).

Coziscquently. the participants in this
proceed.rg assumed that, prior to the
“vsnLbiliiy of @ repository. tire Federal
goverament would provide for storage of
spent fuel in eacess of that which could
be stored 8t reactor sites. Thus, it is not
surprising that the record of this
procecding prior to the DOE policy
change did not indicate any direct
«~ommitment by the utilities to provide

\/FR storage. On March 27, 1981 DOE

placed in the record & Jetter to the
Commission stating its decision “to
discontinue its efforts to provide Federal
overnment-owned or controlled away-
rom-reactor storage facilities.” The
primary reasons for the change in policy
were cited as new and lower projections
of storage requirements and lack of
Congressional authority to fully
implement the original policy.

The record of this proceeding
indicates s general commitment on the
part of industry to do whatever is
necessary to avoid shutting down
reactors or deraling them beceuse of
filled spent fuel storage pools. While
industry’s incentive for keeping &
reactor in operation no longer applies
after expiration of its operating license,
utilities possessing spent fuel are
required to be licensed and to maintain
the fuel in safe storage until removed
from the site. Industry's response to 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 & plea for
8 clear unequivocal Federa!l policy (Tr.
pp. 157-159). The Nuclear Waste Policy
Ac! of 1982 has now provided that
policy.

The Nuclear Waste Policy Act defines
public and privste responsibiities for
spent fuel storage and provides for a
limited amount of federally-supporied
interim storage capacity. The Act also
includes provisions for monitored
retrievable storage facilities and for a
research, development and
demonstration program for dry storage.
The Commission believes that these
provisions provide added assurance that
safe independent onsile or offsite spent
fuel storage will be available if needed.

In Subtitle B of the Act. “Interim
Storage Program,” Congress found that
owners and operators of civilian power
reactors “have the primary
responsibility for providing interim
storage of spent nuclear fuel from such
reactors™ by maximizing the use of
existing stlorage facilities onsite and by
timely additions of new onsite storege
capacity. The Federal government is
responsible for encouraging and
expediting the effective use of existing
storage facilities and the addition of
new storage capacity as needed. In the
event that the operators cannot
reasonably provide adequate storage
capacity to assure the continued
operation of such reactors. the Federal
government will assume responsibility
for providing interim storage capacity
for up to 1900 metric tons of spent fuel
{Sec. 131(e)). Such interim storage
capacity is to be provided by the use of
available capacity at one or more
Federal facilities, the acquisition of any

modular or mobile storage equipment
including spent fuel storage racks. and/
or the construction of new storage
capacity at any reactor site (Sec.
135(a){1)).

The Nuclear Waste Policy Act
authorizes the Secretary of Energy to
enter into contracts with generators or
owners of spent fuel to provide for
storage capacity in the amount provided
in the Act (Sec. 135{(a)(1)). However,
suck contracts may be suthorized only if
the NRC determines that the reactor
ocwner or cperator cannot reasonably
provide adequate and timely storage
capacity and is pursuing licensed
alternatives to the use of Federal storage
capacity (Sec. 135{(b)}.* Further, sny
spent fuel stored in the “interim storage
program” is to be removed from the
storage site on facility “as soon as
practicable” but in no event later than 3
years following the availability of &
repository or monitored retrievable
storage facility (Sec. 135(e)). The Act
establishes an “Interim Storage Fund”
for use in activities related to the
development of interim storage
facilities. including the transportstion of
spent fuel and impact assistance to state
and local governments (Sec. 136(d)).

In addition to providing for interim
storage capacity, Congress found that
“the lcng-term storage of high leve!
radioactive waste or gpent nuclear fuel
in monitored retrievable storege
facilities is &n option for providing safe
and relisble management of such waste
or spent fuel.” By June 1, 1885, the
Secretary of Energy must complete &
detaiied study of the need for. and
feasibility of, such a facility and submit
to Congress a proposal for the
construction of one or more such
facilities. The Act also directs the
Secretary of Energy to establish &
demoenstration progrem, in cooperation
with the private sector, for the dry
storage of spent nuciear fuel et reactor
sites and provide consultative and
technical assistance on e cost-sharing
basis 10 assist utilities lacking interim
storage capacity o obtain the
construction. authorization and
appropriate license from the NRC. Such
assistance may include the
establishment of a research and
development program for the dry
storage of no more than 300 metric tons
of spert fue! et federally-owned
facilities (Sec. 218. (a)({b)(c)).

The Commission's confidence that
independent on-site and/or ofi-site

® Accordingly. the Commission has published
proposed "Criteris and Procedures for Determinirg
the Adequacy of Available Spent Nuclear Fue)
Storage Capecity.” 10 CFR Part 83 {48 FR 19382,
April 29, 1963).

-
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storage capacity for spent fuel will be
available as needed is further supported
by the strong likelihood that only @
portion of the tolal spent fuel generated
will require storage outside of reactor
elorage basins (DOE PS pp. V-3 to V-
13). Estimates of the emount of spent
fuel requiring storage awey from
reactors have declined significantly over
the duration of this proceeding (DOE
March 27, 1981 letter from O. Brown I,
DOE Ofiice of General Counsel. to M.
Miller NRC, Presiding Officer in this
proceeding).

COE reported that cummulative spent
[uel discharges. previously estimated as
100.C2C metric tons of uranium {(MTU).
céropped to 72.000 MTU through the year
2000. Projected requirements for
edditional spent fuel storage capacity
beg:n in 1986 (instead of 1831) and
increase to 9500 MTU per year by 1957,
Eatlier projections indicated & need for
15.000 MTU per year for additional
storage capacity in 1857.* DOE pointed
out that additional storage requirements
could be satisfied in 8 number of ways.
including: (a) Use of private existing
AFR storage facilities: (b) construction
of new water basins at reactor facilitics
or away from reactor facilities by
privale industry or the utilities: (c)
transshipment of spent fue!l between
reactors operated by different utilities:
(d} disassembly of spent fuel and
storage of spent fuel rods in canisters:
and {¢) dry siorage at reactor sites.

Suhsequertly, DOE published new
estinates for additional spent fuel
storage ccpacity (“Spent Fuel Storage
Requirements"”. DOE/RL-82-1. June.
1932). These estimates show a maximum
required away-from-reactor (AFF)
slorage capacity of 8610 metric tons
uranicm of spent fue!l in the year 1997.
This is a decline from DOE's previously
pubiished planning-base case. The
information in Teble 1 below is
excerpted from DOE/RL-83-1 and
provides a range of projections of
additional storage capacity needs. The
first column is a projection of storage
capacity needed over and above the
currently existing and planned storage
capacity. The second column provides
projected values of additiona) storage
capazity needed if maximum re-racking
is cnnducted at exisling or planned
rcacter basin storage poo's. The storage
cazarity needs shown in the second
column are somewhat smaller than in
‘the first column. A further decrease in
additicnal needed storage capacity is
shown in the third columr, which takes
into account the possibility of

*DOE's plenning-base studies assume maximum
basin re-racking at reactors and the maintenance of
fulicore yeserve in reactor basing.

trensshipment of fuel from one reactor
basin to another basin owned by the
same utility. The projected values of
needed storage capacity in the first and
third columns provide a range of upper
and lower bound values. respectively.
The most likely outcome expected by
DOE corresponds to the values in the
gecond column. This was formerly
known as the planning base case and is
now termed the reference case. All
projections shown in the table assume
the maintenance of e full core reserve.
The magnitude of need for additional
spent fuel storage capacity projected by
DOE has continued to decline, even
though DOE has not essumed the use of
newly developed technology. such &s
fue! rod consolidetion. '

The cumulative amount of spent fuel
to be disposed of in the year 2000 is
expected to be 58,000 metric tons of
uranium {Spent Fuel Storage
Requirements (Update of DOE/RL-82-1)
DOE/RL-83-1. published January. 1883).
The additionz] required storage capacity
of 13.000 metric tons of uranium
projected in the second column for the
year 2000 is less than 25% of the total
quarnitity of spent fuel projected to be in
storage. It is expected that additional
storage will be provided at the reactor
site. with some smaller portion to be
moved offsite.

TaBLE 1.—ADDITIONAL CUMULATIVE SPENT
FutL STORAGE REQUIREMENTS, OVER AND
ABOVE CURRENT AND PLANNED STORAGE AT
REACTOR STORAGE BASINS (METRIC TONS
OF URANIUM)}
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In response to the Commission’s
Second Prehearing Memorandum and
Order {Nov. 6. 1881) the participants
commented on the significance to the
proceedirg of issues resulting from the
DOE policy change on spent fue)
storage. The utilities generally limited
their written responses to a restatement
of the safety of interim storage and en
affirmation of the technical and
practical feasibility of the alternatives to
Federal AFR storage facilities. An
implied commitment by industry to

imrlement AFR storage if necessary
using one of the several feasible spent
fuel storage elternatives is evident from
the responses of the utilities. the nuclear
industry. and associated groups (i.e.. Tr.
P. 159).

Based upon the foregoing, the
Commission has, then, ressonable
assurance that safe independent onsite

. or offsite spent fuel storage will be

available if needed. The technology is
demonstrated end the licensing
procedures in place. The Nuclear Waste

. Policy Act establishes a national policy

on interim storage of spent fuel and
provides for contingency Federal storuge
capacity to augment that provided by
industry. Further, the amount of fucl
which may have to be stored in
independent spent fuel storage facilities
is less than was originally thought.

Reference Notation

The following abbreviations have
been used for the reference citations in
the Appendix:

PS Position Statement

CS Cross-Statement

PHS Pre-Hearing Statement

Tr. Transaction® of January 11,1882 .
public meeting with the
Commissioners
Participants have been identified by

the fcllowing citations:

Ci:ativn and Participant

AIChE—American Institute of Chemicul
Engineers

ANS—American Nuclear Society

AEG—Association of Engineering Geolog:sts

AlF=Atomic Industrial Forum. Inc.

~—Bech—Bechtel National. Inc.

CDC—California Department of
Conservation .

CEC—California Energy Commission

CPC—Consumers Power Company

Del—State of Delaware

DOE~LU.S. Department of Energy

ECNP—Environmenta! Coalition on Nuclear
Power

Cr=(enera! Electric Company

1i—State of Hiinois (PS includes Roy
affidavit)

Lewis—Marvin I. Lewis

Lochstet—Dr. William A. Lochstet

Minn—State of Minnesota

MAD—Mississippians Against Dispos:l

NECNP—New England Coalition on Nuzlear
Pollution

NIT~Neighbors for the Environment {PS
includes papers by Dornsife, Rae, and
S:-ahl)

.\’FI{DC—.\‘atural Resources Defense Council
ne.

NY—State of New York

*The Commission considers this transcript tv be
part of the administrative record in this rulemaking.
However. the anscript has not been reviewed for
sccuracy by the Commission on the participanis.
and therefore is only an informa! record of the
matters discussed.
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OCTLA—Oceen County end Township of
Lower Alloway Creek .

Ohio—Sta of Ohic

SC-=State of South Carclina . :

SF2—Scientists and Engineers for Secure

., Energy. Cannecticut Chapter

SHL—Safe Haven. Ltd.

SMP—Sensible Main Power. Inc.

TVA-—Tennessee Valiey Authority

UNWMG-EEI-Utility Nuclear Waste
Managmeant Group—Edison Electric
Institute .

USCS—United States Geological Survey

Vi—State of Vermont

Wis—Siate of Wisconsin (PS includes
comments by Deese, Mudrey, Kelly, and
Leverance)

UG—The Utilities Croup (Nisgara Mchawk
Power Corp. Omaha Poblic Power District.
Power Authority of the State of New York,
and Public Service Campany of Indiana,
Inc)

IFR Doc. 84-23162 Plied 6-30-0¢: 843 am]
SILLING COOE 7500-01-4

10 CFR Parts 50 and 51

Requirements for Licensee Actions
Regarding the Disposition of Spent
Fuel Upon Expiration of Reactor
Operating Liconses

AGENCY: Nuclear Regulatory
Comihission.

ACTION: Final rule.

-

SUMMARY: The Nuclear Regulatory
Commission is amending its regulations

' o incorporate the following provisions:

1) The Commission has reasonable
assurance that no significant
environmenta) impacts will result from
the storage of spent fuel for at least 30
years beyond the expiration of nuclear
reactor operating licenses. Accordingly.
no discussion of any environmental
impact of spent fuel storage for the
period following expiration of the
license or amendment applied for., is
required in connection with the issuance
or amendment of en operating license
for & nuclear reactor or in connection
with the issuance of an initial license or
an amendment to &n Initial license for
an independent spent fue} storage
installation. {2} Operating nuclear power
reactor licensees are required no later
than 8 years before expiration of the
reactor operating license, to submit for
NRC review and approval. their plans
for managing spent fuel at their site until
the spent fuel is transferred to the
Department of Energy for disposal.
EFFECTIVE DATE: November 29, 1954,
FOR FURTHER INFORMATION CONTACT:
Dennis Rathbun or Clyde Jupiter, Office
of Policy Evaluation, U.S. Nuclear
Regulatory Commission, Washington,
D.C. 20555, telephone (202) 634-2295, or
Sheldon Trubatch, Office of the General

-

Counsel, U.S. Nuclear Regulatory
Commission, Weashington, D.C. 20555,
telephone {202) 634-3224.
SUPPLEMENTARY INFORMATION: .

Background

By a Notice of Proposed Rulemaking
dated October 25, 2870 (¢4 FR 61372}, the
Nuclear Regulatory Commission
{emeri Pkeoasting proceading —to
generic proceedi
resssess its degree of confidence that
radicactive wastes produced by nuclear
facilities will be safely disposed of, to
determine when any such disposal will
be availzhle. and whesher such wastes
Giaroeed o1 Tios prosmsding became

ispos proceedi me
known as the “Waste Confidence™
rulemaking proceeding, and was
conducted partially In response to a
remand by the United States Court of
Appeals for the D.C. Circuit. Stote of
Minnesota v. NRC, 602 F.2d 412 {1970).
State of Minnesota involved a challenge
expansion of spent
capacities &t two puclesr pumu.
It was contended that uncertainty
regurding uitimate disposal of
commercial nuclear wastes required the
Commission to consider the safety and
environmental implications of storing
spent fuel in the pools for an indefinite
pleriod following ixpiratiox‘lrgf the
plents’ upmtmé icenses. The
Commission had excluded consideration
of such long-term onsite storage from
the license amendment proceedings,
relying on its earlier finding (42 FR
84391, July 8, 1977) thet safe permanent
disposal of reactor wastes would be
available when needed.

The Court of Appeals agreed with the
Commission that. in accordance with
the “rule of reason” implicit in the
National Environmentas) Policy Act
ONEFPA), tmpacts of extended on-site
storage of spent fuel need not be
considered in licensing proceedings
unless such storage was reasonably
foreseeable and not merely e theoretical
possibility. The Court held, however,
that the Commiasion's statement of
reasonable confidence in the timely
availability of waste disposal solutions
was “n:te e pgoduct c.'af1 . mlemak‘ilng
record devoted expressly to considering
the question™ and furthermore did not
address the particular problem whether
gxesfposaée sclutig:s m.::}_o::,1 be available

ore the expiration ant operating

licenses. /d. a1 417, Accordingly. the D.C.
Circult remanded to the Commission for
determination “whether there is
reasonable sssurance that an off-site
storage solution will be available by the
years 28072008, the expiration of the
plants’ eperating licenses, and foot, - -

whether there is reasonable assurance
that the foel can be gtored safely at the
site beyond those dates.” Id. at 418. The
Court noted that “the breadth of the
questions involved and the fact that the
ultimate determrination can never rise
above a prediction suggest thet the
begtative podemnt £ which
islative wt
mmakhg wronld suffice.” /d. at £17.
‘The Comt pmeeé.‘(!!‘;d &?e:: the commib;sion
“may R meatiers
generic determinations.” Jd. at 415.
Accord, Potomac Alliance v. NRC, 682
P24 1030 (D-.C. Cir. 1082).

Amendwent to Part §1

Elsewhere k1 this fasue, the
Commisston announced the conclusions
ft reached in the Waste Confidence
rulemaking The Commission.
found thet there is reasonable assurance
that one or more mined geologic
repositories for commerciel high-level
radicactive weaste and spent fuel will be
available by 2007-2008. However, some
reactor operating licenses may expire
without being renewed or some reactors
may be permanently shut down prior to
this period. Since independent spent fuel
etorage nstallations have not yet been
extensive by developed. there is then a
probability that some onsite spent fuel
‘storage after license expiration may be
necessary or appropriate. In addition,
the Commission also realizes that some
spent fuel may be stored in existing or
new storage installations for some
period beyond 2007-2009.

The Commission hereby adopts a rule
providing that the environmenta!
impacts of at-reactor storage after the
termination of reactor operating licenses
need not be considered in Commission
proceedings related to fssuance or
emendment of a reactor operaﬂﬁ
license. This rule has the effect
continuing the Commission's practice.
employed in the proceedings reviewed
in State of Minnesota, of limiti
c?midera‘lfgm of envir%nmm impacts
of spent starage in licensing
proceedings to the period of the license
in question and not requiring the NRC
staff or the spplicant to address the
impacts of extended storage past
expiration of the license applied for. The
rule relies on the Commission’s generic
determination in the Waste idence
proceeding that the licensed storage of
spent fuel for 30 years beyond the
reactor operating license expiration
either at or away fram the reactor site is
feasible, sake, and would not result in g
significant impact on the environment.
For the reasons discussed in the Waste

believes there is rensenabie esyurance
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that adequate disposal facilities will
become available during this 30-year
period. Thus, there is no ressonable
probability that storage will be
unavoidable past the 30-year period in
which the Commission has determined
that storage impacts will be
insignificant.

The same safety and environmental
considerations apply to fuel storage
installations licensed under Part 72 as
for storage in reactor basins.
Accordingly, in licensing actions
involving (&) the storage of spent fuel in
new or existing facilities, or (b) the
expansion of storage capacity at
existing facilities. the NRC will continue
to require consideration of reasonably
foreseeable safety and environmental
impacts of spent fuel storage only for the
period of the license applied for. The
amendment to 10 CFR Part 51 confirms
that the environmental impacts of spent
fuel storage in reactor facility storage
pools or independent spent fuel storage
installations for the period following
expiration of the reactor or installation
storage license or amendment epplied
for need not be addressed in any
environmental report, impact statement,
impact assessment, or other enalysis
prepared in connection with the reactor
operating license or amendment to the
operating license. or initial license for an
independent spent fuel storage
installation. or amendment thereto.

The Commission's conclusions with
respect to safety and environmental
impacts of extended storage beyond
expiration of current operating licenses
ere supported by the record in NRC's
Waste Confidence proceeding and by
NRC's experience in more than 80
individual safety and environmental
evaluations conducted in storage
licensing proceedings. The record of the
Waste Confidence proceeding indicates
that significant release of radioactivity
from spent fuel under licensed storage
conditions is highly unlikely because of
the resistance of the spent fuel cladding
to corrosive mechanisms end the
absence of any conditions that would
provide a driving force for dispersal of
radioactive material. The non-
radiclogical environmental impacts
sssocisted with site preparation and

" construction of storage facilities are and
will continue to be considered by the
NRC at the time applications are
received to construct these facilities,
which are licensed under NRC's
regulations in either 10 CFR Part 50 for
seactors or 10 Part 72 for independent
spent fue! storage installations. There
are so significant additional non-
radiological impacts which could
adversely gffect ths environment for

storage past the expiration of operating
licenses at reactors and independent
spent fuel storage installations.

The amendments to Part 51 published
here include § 51.23 (). (b) and (c) as
well as conforming amendments in
§§ 51.30(b), 51.53 (a) and (b}, 51.61, 51.80,
$1.95 and 51.97. Paragraph 51.23(a) is &
restatement of a final generic
Commission determination (elsewhere
in this issue} based on the Waste
Confidence rulemaking proceeding,
while § 51.23 (b) and (c) establish the

procedures for implementing that
eneric determination in individual
icensing cases.

Amendment to Part 80

The Commission is also adopting an
amendment to 10 CFR Part 50 as set
forth here, concerning the management
of spent fuel from nuclear power
reactors whose operating licenses may
expire prior to the availability of a
repository. The procedures established
by this amendment are intended to
confirm that there will be adequate lead
time for whatever actions may be
needed at individual reactor sites to
assure that the management of spent
fuel following the expiration of the
reactor operating license will be
accomplished in & safe and
environmentally ecceptable manner.

The Commission amends § 53.54 to
establish requirements that the licensee
for an operating nuclear power plant
reactor shall no later than § years prior
to expiration of the reactor operating
license submit plans for NRC review
and approval of the actions which the
licensee proposes for management of all
irradiated fuel st the reactor upon
expiration of its operating license. No
specific course of action is required of
the licensee by the NRC. Licensee
actions could include, but are not
necessarily limited to, continued storage
of spent fuel in the reactor spent fuel
storage basin. storage in an independent
spent fuel storage installation (refer to
10 CFR 72.3(m)) located at the reactor
gite or at another site; transshipment to
end storage of the fuel at another
operating reactor site in that reactor’s
basin: reprocessing of the fuel if it

' appears that licensed reprocessing

facilities will be available; or disposa! of
the fuel in a repository. The proposed
licensee actions must be consistent with
NRC requirements for licensed
possession of irradiated or spent fuel (as
defined in § 72.3(v)) and must be
capable of being authorized by the NRC
and imglemenled by the licensee on a
timely basis. The licensee’s plans must
specify how the financial costs of
extended storage or other disposition of
spent fue] will be funded. Further, the

licensee's plans must describe the
proposed disposition of all irradiated
fuel from the reactor. The licensee shall
notify the NRC of any significant
changes to these plans: changes are not
precluded provided that the licensee
maintains the capability to manage the
spent fuel safely.

The Commission notes that extended
storage of spent fuel &t a reactor beyond

- the expiration date of the operating

license will require an amendment to the
Part 50 license to cover possession only

. of the reactor and spent fuel under the

requisite provisions of Parts 30, 50 and
70. or an authorization pursuant to Part
72, “Licensing Requirements for the
Storage of Spent Fuel in an Independent
Spent Fuel Storage Installation™ (ISFSI).
This rulemaking does not glter the
requirements and provisions of Parts 51
&nd 72 with respect to the performance
of environmenta! reviews of the impacts
of spent fuel storage in an independent
spent fuel storage installation or
extended storage in & reactor spent fuel
pool. This means that the NRC staff will
continue to perform environmental
reviews before issuing & license under
10 CFR Part 72 or en emendment for -
extended storage under 10 CFR Part 50.
Notice of the receipt of 8 license
application for storage of spent fuel
pursuant to Part 72 will be published in
the Federal Register.

Related Commission Actions

On March 13, 1878, the NRC published
ar Advance Notice of Proposed
Rulemaking indicating that the NRC was
reevaluating its decommissioning policy
and considering amending its
regualtions to provide more specific
guidance on decommissioning of nuclear
facilities (43 FR 10370). In January 1981,
NRC published & “Draft Generic
Environmental Impact Statement on
Decommissioning Nuclear Facilities”
(NUREG-0586). Proposed emendments
to 10 CFR Parts 30, 40. 80, 81, 70. and 72
are being prepared by the NRC staff for
Commission consideration. The
proposed amendments for
decommissioning would ellow
unrestricted use of a reactor or
independent spent fue!l storage
installation site and would permit
termination of the license. However, the
storage of irrediated fuel eitherina
reactor basin or in an independent spent
fuel storage installation would require
restricted access and management of the
storage facility to protect public health
and safety. Thus, any continned storage
of spent fuel beyond expiration of an
operating license would be licensed
under either Parts 50 or 72 and could
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* preclude fina! decommissioning of the
site.

Analysis of Public Comment

. Introduction

\/ Proposed amendments to 10 CFR Parts
50 and 51, related to the Commission's
Waste Confidence decision, were
published in the Federa! Register (48 FR
22730} for public comment cn May 20,
1983. Section 50.54{aa) (formerly
identified as § 50.54{x)) proposed to
require licensees to submit no later than
§ years before expiration of reactor
operating licenses a plan for post-

—  operation management of spent fuel
which is onsite at the time of license
expiration. Section 51.23(a) (formerly
identified as § 51.5{¢){1)) proposed a
restatement of the Commission's generic
determination in the Waste Confidence
decision that no significant
environmental impacts will result from
onsite or offsite storage of spent fuel up
to 30 years sfter reactor operating
license expiration, that there is
reasonable assurance that a repository
will be available by 2007-2009, end that
sufficient repository capacity- will be
available within 30 years beyond license
expirati®n to dispose of reactor waste
and spent fuel. Section §1.23(b)
{formerly identified as § 51.5(e){2))
vroposed that the environmental

‘pacts of potential extended spent fuel

\ f:rage {i.e.. storage beyond the period
an existing or initial license) need not
be addressed in connection with &
reaclor operating license or the license
for an independent spent fuel storage
installation.

Comments were received from 21
respondents to the May 20, 1983 request.
In addition to substantive comments
discussed below, some commenters
questioned: (1) The adequacy of the
opportunity to comment on the
Commission's fourth finding and
supporting documentation: (2) the
Commission’s compliance with NEPA. In
response, the Commission reopened the
comment period (48 FR 50746, November
3. 1983). These later comments represent
expanded discussions of procedural and
environmental issues raised in the May
20. 1983 comment period and the
Commission's responses to them are set
out in the companion Waste Confidence
decision published concurrently with
this document. For the reasons
discussed there, the Commission found
no basis to modify its fourth finding or
the related supporting documentation.
The participants are identified by the
ahb;evmed citations defined in Section

e ow'

\_/

s at

2. Proposed Provisions of 10 CFR
50.54{bb)

_a. Timely Submission of Spent Fuel
Management Plans -

(1) Summary of Comments. The
proposed rule would require each
reactor licensee to submit, no later than
§ years before expiration of the
operating license, written notification to
the Commission describing the
licensee's program for post-operational
management of all irradiated fuel which
3 reac;c:; at the time ?if
exporation of the operating license,
pending ultimate disposal of the
irradiated fuel in a repository.

Some respondents ed with the
proposed notification date (Tol. E4.,
UNWMG-EEI p. 3;: MP&L). Others
believed that the submittal of
notification oaly § years before
expiration of the reactor operating
license was too late; rather, they would
require utilities with operating reactors
fo submit spent fuel management plans
within six months of issuance of this
rule. For new reactors, these latter
respondents advocated submission of -

lans prior to issuance of an operating

icense (UCS p. 2 NECNP p. 1: Hiatt) or
even sooner (CNPP p. 1). Still others
agreed that early planning was essential
but did not recommend specific timing
for submittal of plans (Wis. p. 2; ISAS p.
1: WED, EPl pp. 1, 2).

Among the reasons advanced for
recommending an earlier planning
requirement were the following:
Industry’s alleged record of reluctance
to accept its responsibilities for spent
fuel storage (Hiatt: ISAS p. 1: EPl p. 1);
five years before license expiration the
utility's primary concerns would be the
massive inventory of spent fuel on hand,
possible financial constraints as & result
of reduction in the rate base, and the
need to concentrate on newer and more
long-term generating facilities (UCS, p.
2). UCS remarked that the requirement
to submit a management plan near the
end of the license term implied NRC
might be willing to permit development
of onsite semi-permanent storage
facilities {UCS p. 2). Other respondents
pointed out that earlier planning for
spent fuel management is needed
because the reactor may be shut down
prior to the license expiration date;
some plants may be shut down
prematurely as a result of accidents or
inability to meet newer regulatory
requirements, and others may be shut
down because of premature aging. steam
generator or primary system
degradation, or unacceptable severe
accident risks (ISAS p. 1: EPl pp. 1, 2).
One respondent recommended that the
NRC require utilities to prepars spant

fuel management plans every § years
(EPi p. 3).

The Utility Decommissiuriing Group
stated that consideration of premature
shutdown due to accidents or other
conditions was speculative and
irrelevant to the Commission's proposed
rule (UDG p. 7). An industry
representativé commented that the
requirement to verify submittals for
NRC authorizations was inapproprizte
since some authorizaticns would not be
needed as early as five years before
:renﬁng license expiration; an

ternative schedule for seeking such
authorizations was suggested (AIF, p. 7).
Finally, one respondent stated that
licensee plans should only address
spent fuel management up to the time
when the material and title are
delivered to DOE for disposal (SE2 p. 4).

(2) NRC Response. The Commission
believes that the choice of five years
prior to operating license expiration
represents a reasonable timeframe for
licensees to submit their-spent fuel
management plans.

Deleying & request for such plans unti!
the license expiration is fmminent would
not permit the timely implementation of
glternative actions in the event
deficiencies in the plans ere identified
by the Commission. Time is needed to
ensure that the proposed plans are
consistent with the licensee's long range
plans, such as decommissioning, and
that the plans meet whatever
requirements are involved in the
transfer of title to spent fuel to the
Secretary of Energy for disposal in a
repository.

On the other hand, the Commission
believes that & requirement for &
licensee to develop spent fuel
management plans a decade or two
before license expiration would be
unnecessarily restrictive and could even
be counterproductive. Such premature
plans would be likely to undergo several
revisions to accommodate to chahgi
circumstances and their usefulness
would be questionable.

Premature shutdown or termination of
e reactor’s license which results in an
unanticipated need for interim storage
or disposal errengements is not
expected to be a generic problem. The
Commission will consider the
consequences of prgmature termination
of operation, should such an event
occur, on 8 case-by-case basis. Even ifa
reactor shuts down prematurely, it will
still be required to comply with license
requirements.

I:!rgmature lhum ‘l reactor of
could not pose & or storage
spent fuel, because intermediats or long-
term demands on the spent fuel storage
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facilities at & shutdown reactor (whether
shut down prematurely or because of
operating license expiration) will be
limited by termination of spent fuel
production. Any short-term need for
storage would be related to the

) \_/'desirability of mnintaining a full core

reserve, which is not a safety issue.

AlF's concern that it may
inappropriate for a licensee to apply for
all necessary NRC suthorizations five
years before license expiration has been
taken into account by changing the third
sentence of the proposed § 50.54(bb) to
read “Where implementation of such
actions require NRC authorizations, the
licensee shall verify in the notification
that submittals for such actions have
been or will be made to NRC end shal
identify them.” {Emphasis added.)

Under the terms of the Nuclear Waste
Policy Act of 1882, the Secretary of
Energy will take title to spent fuel st a
licensee's facility and transport the
spent fue! to a repository for ultimate
chsposal. Because of this, each licensee's
spent fuel management plans need only
consider actions to be taken until the
time of spent fuel transfer to the
Secretary of Energy. rather than until
the time of ultimete disposal. The final
words of the first sentence of the
proposed § 50.54(bb) have been revised
toread *. . . until title to the irrediated
f.1ei and possession of the fuel is
tra~c‘erred to the Secretary of Energy
for jts ultimate disposa! in a repository.”
{Emphasis added.)

. Plans for Furding Spent Fuel
Management

(1) Si:r mors of Comments. The
proposed rule would require a licensee's
notification to include plans for
finarcing the management of sll
irradiated fuel upon expiration of the
reactor operating license unti} the
ultimate disposal of the fuel in a
repository.

Some respondents believed that the
funding for spent fue] management
should be considered together with
funding for deccmmissioning (e.g.. UDG
pp. 5-7: UNWMG-EEL p. 8. Tol Ed: AIF
p. 6). They contended that. if funding for
spent fuel management were to be
sddressed separately from
decommissioning. the Commission
should recognize that utilities generally
would be permitted by the rate-making
authorities to recover costs associated
with extended fuel storage (UDG p. 6;
ATF pp. 7, 8). Moreover, since each
utility will have to demonstrate to NRC
its ability to finance decommissioning—
which will involve far greater costs than
the maintenance and monitoring of
spent fuel storage—the funding required
for post-operating license spent fuel

~—

managemen! will be assured (UDG pp.
$-7: AlF pp. 7. 8). Others believe that the
funding required for post-OL
management of spent fuel would be
assured because the utilities are
financially responsible (UDG pp. $-7:
AlF pp. 7. 8): still others contended that
if a utility operates a reactor. it should
be required to have adequate funding
set aside now to manage the spent fuel
(UCS p. 3). On the other hand, some
respondents expressed the view that,
when the notification of plans is due, &
utility might not wish to spend or even
retain the funds required for spent fuel
management (CNPP p. 1), e.g., Turkey
Point. (FUSE p. 2).

(2) NRC Response. Following
termination of reactor operation, actions *
to manage irradiated fuel stored on the
plant site or to provide for its removal
would include activities taken prior to
and subsequent tc decommissioning. In
&ll cases after operating license *
termination, continued spent fuel
storage at the nuclear power plant site
would be subject to licensing under 10
CFR Part 50 or 72.

The suggestion that funding for
decommissioning and spent fuel
management be considered together
would appear to offer no significant
sdvantage. The costs of each are readily
separable. Moreover, it is possible that
rate-making authorities will treat cost
recovery for decommissioning
differently from cos{s of exiended spent
fuel storage. in which case separation of
costs would be necessary. In addition.
the scheduling of spent fuel storage and
disposal is likely to depend primarily on
facters nol directly related to
decommissioning such as irradiated fuel
age. status of disposal facilities and
availability of spen: fuel transport
casks. The Commission also notcs that
ell reactor licensees have contracted
with DOE for disposal of their spent
fuel: further, any new reactor operating
license will require that the licensee
have & contract in place with DOE for
disposal of all spent fuel generated.

¢. Meaning of “Approvel” of Plans for
Spent Fuel Management

(1) Summary of Comments. The
proposed 10 CFR 50.54(bb) provides for
Commission “review and approvel” of
the licensee’s spent fuel management
plans. One respondent noted that there
is no indication whether the NRC
“approval” would take the form of an
order or a license amendment and
recommepnded that the concept of
*approval” be eliminated from the rule
(AIF pp. 6. 7). Others characterized
forma) epproval as unnecessary (UDG p.
7) and burdensome (UNWMG-EEL pp.
8-5; Tol. E4.), or as creating “a new

tayer of approvals™ (SE2 p. 3). It was
suggested that the NRC staff review the
plans. alert licensees to any
deficiencies. and undertake formal
approval only when action is taken to
implement the plan through license
amendments or other regulatory actions
(AIF pp. 6,7; UNWMG-EEI p. 4).

{2) NRC Response. The Commission's
review of each licensee's plans for
management and uitimate disposal of all
irradiated fuel at the reactor following
operating license expiration is intended
to assure that each licensee has made
adeguate advance preparations,
including allowance for contingencies,
for managing spent fuel in & manner
which provides adequate protection of
the public health and safety and the
environment until it is transferred to the
Secretary of Energy for disposal.
Because the plans would be developed
at least five years prior to operating
license expiration. they would be based
on the utility’s forecast of its future
situation. Some utilities may have
sufficient uncertainty in their forecasts
to preclude an early firm commitment to
details of a g:ogmm for management of
spent fuel after operating license
expiration. Accordingly, the Commission
will consider the notification to be -
submitted under § 50.54{bb) as & formal
expression of intent. The notification ts

- part of an information gathering process

which is more gpecific. but gimilar in
nature to the provisions of § 50.54(f).
which states:

The licensee will at any time before
expiration of the license. upon request of the
Commission submit written statements.
signed under oath or affirmation. to enable
the Commission to determine whether or not
the hcense should be modified. suspended or
revohed.

The provisions of § 50.54{bb) may be
used by the Commission in determining
if it needs to take any further action.
The Commission's review will focus on
the identification of discrepancies or
omissions and its “approval” will signify
that. based on the information available
8t the time of filing the notification. the
licensee’s plans are sound and will
provide adequate protection of the
public health and safety and the
environment. Between the time the
Commission indicates its preliminary
approval of the plans and the date of
expiration of the operating license. the
licensee may propose for Commission
consideration modifications or
supplementation of its plans. In this
way. prior to license expiration, the
licensee will have developed a course of
sction which the Commission has

approved as satisfying the regulatory
requirements for safety and gula
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* environmenta! protection. The plan
would then, et license expiration and
termination of reactor operation.

-come part of the conditions of an

mded Part 50 license for a shut down

Jctor facility, or & Part 72 license for
storage of spent nuclear fuel following
‘termination of reactor operation.

In order to clarify the Commission’s
intent that the Commission’s approval of
the licensee’s plans for spent fuel
management is not a final approval. the
word “preliminary™ has been inserted
belore “approvel” in the first sentence
of the proposed § 50.54(bb)} and the
following sentence is inserted after the
first sentence: “Final Commission
review will be undertaken as part of the
proceeding for continued licensing under
Part 50 or Part 72."

d. Relationship of Extended Spent Fuel
Storage to Decommissioning

{1) Summary of Comments. In view of
the potential juxtaposition of actions to
implement spent fuel management plans
addressed in § 50.54{bb) and
decommissioning dphm. some
respondents urged that promulgation of
the former be considered in the
decommissioning rulemaking (UDG pp.
3-6) orcoordinated with the
decommissioning requirements (UDG
pp- 5-7: UNWMG-EEI p. 5: EPl p. 2; AIF

-pp. 5. 6. Pilalis p. 2. MSS p. 2). The
~~ncerns were that the two rules

54{bb) end decommissioning) might *

2.

\zzonﬂicting or duplicative with

pect to site access, preferred
decommissioning mode. and financing
{Pilalis p. 1: AIF pp. 5. 6). The record of
the decommissioning rulemaking was
cited as providing support for the
Commission's determination that the
environmental and safety implications
of extended storage of spent fuel need
not be considered in licensing
proceedings (AIF pp. 3, 4: UDG p. 5).

(2) NRC Response. Here again, the
Commission considers the
decommissioning process as & set of
actions separate from those discussed in
§ 50.54(bb). To delay issuance of a rule
for extended spent fuel storage in order

-to combine it with the decommissioning
tule which is being developed would
serve no useful pu.rﬁose. The safety and
environmental implications of the two
processes differ significantly.
Specifically, decommissioning involves
many more complex considerations than
post-OL spent fuel management plans.
Although the two activities may overlap
in time, they are so different that
combining the associated regulatory
requirements into a single rulemaking
would have no epparent advantage.

Although there is a potential for

lap between the plans submitted in

the § 50.54{bb) notification and the
decommissioning plans, the overlap is
most likely to be limited to scheduling
&spects. e.g.. situations where the
presence of spent fuel in the reactor
storage pool must be taken into account
when considering decommissioning
options. The Commission does not
consider the potential for conflict from
such overlapping activities to be
sufficient to delay the present
rulemaking until decommfssioni
regulations are in place. Clearly the
utility must decide which
decommissicning option it wishes to
choose before operating license
expiration. The utility's spent fuel
management plans submitted in
response to § 50.54{bb) and its choice of
decommissioning options, should be
consistent. Such consistency may be
achieved by modifying either the
decommissioning plan, the spent fuel
management plan, or both.

3. Miscelloneous Comments
&. Recognition of Yakima Indian Rights

{1) Summery of Comments. The
Yakimas stated that their sovereign
rights cannot be properly protected by
generalized rulemaking and that Federal
rules must be based upon recognition of
their treaty rights (YIN p. 2). They also
contended that environmental impact
analyses for siting nuclear waste storage
and disposal facilities are based on
value gystems not related to those of
affected Indian tribes (YIN, Enclosure 2).
The Yakimas believe that environmental
impact studies have consistently failed
to look beyond the Judaeo-Christian
socio-economic heritage and as & result
there have been repeated nuisance
violations of the sovereign rights
guaranteed to the Yekimas by the
Treaty of 1855 (YIN p. 2 of Attachment
2

). -

(2) NRC Response. This final rule does
not concern repository siting. or the
extended storage of spent fuel at any
reactor located within the tribal lands.
Siting will be considered under
procedures laid out by the Nuclear
Waste Policy Act (NWPA), DOE siting
guidelines, and NRC regulations for
high-level waste disposal (10 CFR Part
60). All of these recognize Indian rights
in the siting of waste repositories and
provide for participation by affected
Indian tribes.

b. Extended Length of Time for Storage

(1) Summary of Comments. The
Environmenta! Policy Institute states
that the Commission may not essume
thet plants will be able to dispose of fuel
in & repository on a schedule reflecting
OL termination becanse the NWPA

carries a presumption that significant
repository capacity will be taken up by
defense waste; moreover, section 135(e)
of the NWPA requires that spent fuel in
interim Federal storage must be moved
within three years of the availability of
permanent disposal of storage facilities.
Furthermore, EPI notes that DOE
proposes in its contracts to give priority
to the oldes! fuel (EPI pp. 2, 8). Pilalis

. adds that the contracts give priority to

fuel from permanently shutdown
reactors.

(2) NRC Response. The Commission
notes that the various categories (e.g.,
wastes from commercial or defense
activities) of high-leve! waste and epent
fuel are addressed in the NWPA in a
manner which assures that they will be
dealt with or managed and disposed of
with eppropriate priorities. The NWPA
mandates a Mission Plan from the
Secretary of DOE (section 301(s)), which
includes:

« « « an estimate of (A) the total repository
capacity required to safely accommodate the
disposal of all high-level radicactive waste
and spent nuclear fuel expected to be
generated through December 81, 2020, in the
event that no commercial reprocessing of
spent nuclear fuel occurs, as well as the
repository capacity that will be required if
such reprocessing does occur, (B) the number
and type of repositories required to be
constructed to provide such disposal
capacity: (C) a schedule for the construction
of such repositories: and (D) an estimate of
the period during which each repository
listed in such schedule will be accepting high-
level radioactive waste or spent nuclear fue!
for disposal; (section 301(a)(8)).

- Thus the intention of the NWPA is to
provide adequate repository capacity on
& timely basis for ell high-level |
radioactive waste and spent fue! and to
take into account the various priorities
for disposal established by the Act
itself. The Commission notes in its
Waste Confidence decision (elsewhere
in this issue) that:

. . . sufficient repository eapacity will be
available within 30 years beyond expiration -
of any reactor operating license to dispose of
commercid! high-leve! radicactive waste and
spent fuel generated up to that time. The
Nuclear Waste Policy Act of 1982 establishes
Federal responsibility and a clearly defined
Federa! policy for the disposal of such waste
and spent fue! and creates a Nuclear Waste
Fund to implement Federa) policy. The Act
establishes a3 ¢ matter of national policy that
this responsibility is a continuing one, and
provides means for the Secretary of Energy to
examine periodically the adequacy of
resources to accomplish this end {Appendix
to the Commission's decision [section 2.2B4)).

In any event, the Commission does
not assume, as EP] contends, that plants
will be able to dispese of spent fualin s
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repository on & schedule corresponding
to OL termination. The Commission's
second finding states {in part) that
sufficient repository capacity will be .
&> ailable within 30 years beyond OL
serm:nation. The priority that DOE
proposes to follow in its contracts for
awceptance of the oldest spent fuel does
not affect this situation.

4. Non-Substoritive Revisions in the
Amendment to 10 CFR Part 51.

Non-substantive revisions were made
in the amendment to Part 81 for
clarification and to conform to the
recently published (49 FR 9352, March
12. 1984. effective June 7, 1854, 43 FR
24512. June 14, 1984) general revision of
10 CFR Part 51 and related conforming
emerndments implementing CEQ NEFA
regulations.

3. Listing of Participants
Respondents to the May 20, 1983
{nvitation for Public Comment (48 FR
22730) on the Proposed Amendments to
10 CFR Parts 50 and 51, “Requirements
for Licensee Actions Regarding the
Disposition of Spent Fuel Upon
Expiration of the Reactor’s Operating
License
1. New York Attorney General (NY
Atty. Gen.)
2. Floridians United for Safe Energy
(FUSE)

3. Toledo Edison Company (Tol. Ed.)

4. Environmenial Policy Institute (EPI)

8. Utility Decommissioning Group

(UDG)
€. Atomic Industrial Forum. Inc. (AlF)
7. Liility Nuclear Wasle Management
Group end the Edison Electric
Institute (UNWMG—EEI)
8. Wisconsin (Wis.)
8. M:ddle South Services. Inc. (MSS)
10. Coalition for Nuclear Power
Postponement (CNPP)

11. Union of Concerned Scientists
{uvcs)

12. Indiana Sassafras Audubon
Society (ISAS)

13. Yekima Indian Nation (YIN)

14. Wisconsin Environmental Decade
{WED])

15. Labros E. Pilalis (Pilalis)

16. New England Coalition on Nuclear
Pollution. Inc. (NECNP)

17. Scientists and Engineers for Secure
Energy. Inc. (SE2)

18. Susan L. Hiatt (Hiatt)

18. Mississippi Power and Light Co.
(MP&L)

20. Department of Energy (DOE)

21. Consolidated Public Interest
Representative {CPIR)

Respondents to the Commission’s
November 3. 1983 Order (48 FR 50746)
To Reopen the Period for Limited
Comment on the Environmental Aspects
of the Commission's Fourth Finding in
the Waste Confidence Proceeding

1. Attorney General of the State of
New York {N.Y.}

2. Marvin Lewis (Lewis)

8. Sierra Club Radioactive Waste
Campaign [Sierra)

4. Scientists and Engineers for Secure
Energy. Inc. (SE2)

8. Safe Haven. Ltd. (S.H)

6. American Institute of Chemical
Engineers (AIChE)

7. Atomic Industrial Forum, Inc. (AIF)

8. Utility Nuclear Waste Management
Group—Edison Electric Institute
(UNWMG-EEI)

§. Natural Resources Defense Council.
Inc. (NRDC})

10. Attorney General of the State of
Wisconsin (Wis.)

11. U.S. Department of Energy (DOE)

12. American Nuclear Society {ANS)

13. Attorney General of the State of
Minnesota (Minn.}

Environmental Impact

This final rule amends 10 CFR Part 51
of the Commission’s regulations to
incorporate the generic determination
made by the Commission at the
conclusion of the Waste Confidence
rulemaking proceeding that for at least
30 years beyond the expiration of
reactor operating licerses no significan!
environmental impacts will result from
the storege of spent fuel in reactor
facility storage pools or independent
spent fuel storage installations located
at reactor or away-from-reactor sites.
The detailed environmental analysis on
which the generic determination was
based can be found in the record at that
proceeding published elsewhere in this
§ssue. This rulemaking ection formally
incorporating the generic determination
in the Commission's regulations has no
separate independent environmental
impact.

The other emendments to Parts 50 and
51 of the Commission’s regulations set
out in the final rule contain procedures
which relate 10 the submission and
review of applications for licenses.
license amendments and other forms of
permission. The final rule specifies
notification procedures applicable to
licensee proposels for the management
of irradiated fuel following expiration of
e reactor operating license and the types
of environmental information required
to be submitted or addressed in
connection with an application for a

license or license emendment to store
spent fuel at & nuclear power reactor or
at an independent spent fuel storage
installation after the reactor operating
license has expired. Accordingly. these
amendments meet the eligibility criteria
for categorical exclusion set forth in 10
CFR 51.22(c)(3). Pursuant to 10 CFR
51.22(b). no environmental impact
statement or environmental assessment
need be prepared in connection with the
issuance of these amendments.

. Paperwork Reduction Act Statement

This fins) rule amends information
collection requirements that are subject
1o the Paperwork Reduction Act of 1980
(44 U.S.C. 3501 et seq.). These
requirements were approved by the
Office of Management and Budget
{approval numbers 3150-0011 and 3150~
0021).

Regulatory Flexibility Certification

As required by the Regulatory
Flexibility Act, 5 U.S.C. 605(b). the
Commission certifies that this rule does
not have & significant economic impact
on & substantial number of small
entities. This rule affects only the
licensing and operation of nuclear
power plants. The companies that own

-

* these plants are dominant in their

service areas and do not fall within the
scope of the definition of “small
entities” set forth in the Regulatory
Flexibility Act or the Small Business
Size Standards set out in regulations
issued by the Small Business
Administration at 13 CFR Pert 121.

List of Subjects
10 CFR Pert 50

Antitrust. Classified information. Fire
prevention. incorporation by reference.
Intergovernmental relations. Nuclear
power plants end reactors. Penalty,
Radiation protection. Reactor siting
criteria, Reporting and record keeping
requirements.

20 CFR Part 51

Administrative practice and
procedure. Environmental impact
statement, Nuclear materials. Nuclear
power plants and reactors. Reporting
and record keeping requirements.

For the reasons set out in the
Preamble and under the suthority of the

* Atomic Energy Act of 1954, as amended.

the Energy Reorganization Act of 1874,
and 5 U.S.C. 553, the NRC is adopting
the following amendments to 10 CFR
Parts 50 and 51.
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*PART 50-~DOMESTIC LICENSING OF
PRODUCTION AND UTILIZATION
FACILITIES

The authority citation for Part 50
\ irues to read as follows:

utbority: Secs. 103. 104. 161. 182. 183. 186,
189. 68 S1al. 936. §37. 948. 953. 854, 935, 856. as
smended. sec 234. 83 Stat. 1244. as amended
{42 U.S.C. 2133. 2134. 2201. 2232. 2233. 2236.
2239. 2282): secs. 201. 202. 206. 88 Staul. 1242,
1244. 1246. as amended (42 U.5.C. 8641. 5842,
8846). unless otherwise noted.

Section 50.7 also issued under Pub. L. 96~
601. sec. 10. 92 Stat. 2953 (42 U.S.C. 8851).
Sections 50.57{d). 50.58. 50.81. and 50.82 also
issued under Pub. L. 87415, 96 Stat. 2071,
2073 (42 U.S.C. 2133. 2239). Section 50.78 also
issued under gec. 122. 88 Stat. 839 (42 U.S.C.
2152). Sections 50.80-50.81 also issued under
sec. 184. 68 Stat. 954. as amended (42 US.C.
2234). Sections 50.100-50.102 also issued
under sec. 186. 68 Stat. 855 {42 U.S.C. 2235).

For the purposes of sec. 223. 68 Stal. 858. as
umended (42 U.S.C. 2273] §§ 50.10 (s). (b).
and (c). 50.44, 50.45. 50.48. 50.54. and 50.80{a)
are issued under sec. 161b. 68 stat. 848. as
amended (42 U.S.C. 2201(b)): §§ 50.10 {bL} und
{c) and 50.54 are issued under sec. 161i, 88
Stat. 839. 83 amended (42 U.S.C. 22011i}): and
§§ 50.55(e). 50.59(b). 80.70. 50.71. 50.72, 50.73.
and 50.78 are issued under sec. 1610. 68 Stat.
850. as amended (42 U.S.C. 2201(0)).

2.1n § 50.54. & new paragraph [bb) is
udded to read as follows:

§ 50.54 Conditions of licenses,
Whether stuted therein or not, the
#-"~wing shall be deemed conditions in
license issued.

\l‘é) For operating nuclear power

reactors. the licensee shall. no later than
8 yrars belore expiration of the reactor
operating license. submit written
notification to the Commission for its
review and preliminary approval of the
program by whick the hicensee intends
1 mandee and provide funding for the
maraqgement of ali irradiated fuel at the
reatlur upon expiration of the reactor
operatmg license until title to the
irrad:ated fuel and possession of the fuel
is transferred to the Secretary of Energy
for its uliimate disposal in a reposilory.
Final Commission review will be
urderiahen as part of any proceeding for
continued licensing under Part 50 or Part
<2, Tie htensee must demonstrate to
NRC that the elected actions will be
consistent with NRC requirements for
licensed possession of irradiated
nucieer fuel and thet the actions will be
implemented op a timely busis. Where
implementation of such actions require
NRC suthorizations. the licensee shall
verify in the notification that submittals
for such actions have been or will be
mude to NRC and shall identify them. A
copy of the notification shall be retained
¥ ' olicensee as a record until

\—

expiration of the reactor operating
license. The licensee shall notify the
NRC of any significant changes in the
proposed waste management program
es described in the initial notification.

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

3. The authority citation for Part 51
continues to read as follows:

Authority: Sec. 161. 68 Siat. 848. as
amended {42 U.S.C. 2201). secs. 201. as
amended. 202. 68 Stat. 1242. st amended. 1244
(42 U.S.C. 5641, 8842).

Subpart A also issued under National
Environmental Policy Act of 1969. secs. 102,
104, 105. 83 Stat. 853-854. as amended {42
U.S.C. 4332 €334. €335): and Pub. L. 85-604.
Title I1. 92 Stat. 3033-3041. Section §1.22 also
issued under sec. 274. 73 Stat. 688. as
amended by 82 Stat. 3036-3038 (42 U.S.C.
20621).

4. A new § 51.23 is added to read as
follows:

§5123 Temporary storage of spent fuel
after cessation of reactor operation—
Generic determination of no significant
environmenta! impact.

{2) The Commission has made a
generic determination that for gt least 30
years beyond the expiration of reactor
operating licenses no significant
environmental impacts will result from
the storage of spent fuel in reactor
facility siorage pools or independent
spent fuel storage installations located
at reactor or away-from-reactor sites.
Further. the Commission believes there
is reasonable assurance thal one or
more mined geologic repositories for
commercial high-leve! radioactive waste
and spent fuel will be available by the
year 2007-2009, and that sufficient
repository capacity will be available
within 30 years beyond expiration of
any reactor operating license to dispose
of commercial high-level radioactive
waste and spent fuel originating in such
reactor and generated up to that time.

(b) Acconfingly. as provided in
£ £ 51.30{b). 51.53. 51.61. 51.80(b). 51.85
and 51.97(e). and within the scope of the
generic determination in paragraph (8)
of this section. no discussion of any
environmental impact of spent fuel .
storage in reactor facility storage pools
or independent spent fue) storage
installations (ISFSI) for the period
following the term of the reactor
operating license or amendment or
initial ISFS! license or amendment for
which application is made, is required in
any environmental report,
environmental impact statement,
environmental assessment or other
analysis prepared in connertion with the

issuance or amendment of an operating
license for & nuclear reactor or in
connection with the issuance of an
initial license for storage of spent fuel at
an ISFSL. or any amendment thereto.
(c) This section does not alter any
requirements to consider the
environmenta! impacts of spent fuel
storage during the term of a reactor
operating license or & license for an
ISFSI'in a licensing proceeding.

8. In § 51.30, & new paragraph (b} is
added to read as follows:

§51.30 Environmentst assessment.

* L [ ] L *

(b) Unless otherwise determined by
the Commission. &n environmental
assessment will not include discussion
of any aspect of the storage of spent fuel
within the scope of the generic
determination in § 51.23(s) end in
sccordance with the provisions of
§ 51.23(b).

6. Section 51.53 is revised to read as
follows:

§ $1.83 Supplement to Enviconmenta!
Report.

{a) Operating license stoge. Each
applicant for a license or for renewa) of
e license 1o operate & production or
utilization facility covered by § 51.20
shall- submit with its application the
number of copies. as specified in § 51.55.
of a separete document. entitled
“Supplement to Applicant's
Environmenta! Report—Operating
License Stage." which will update
“Applicant's Environmental Report—
Construction Permit Stage.” Unlesgs the
applican! requests the renewal of an
operating license or unless otherwise
required by the Comunission. the
applicant for an operating license for a
nuclear power reactor shall submit this
repori only in connection with the first
licensing action euthorizing full power
operation. It this report. the applicant
shall discuss the same matters
described in §§ 51.45. 51.51 and 51.52.
but only to the extent that they differ
from those discussed or reflect new
information in addition to that discussed
in the fina! environmenta! impact
statement prepared by the Commission
in connection with the construction
permit. Unless otherwise required by the
Commission, no discussion of need for
power or ulternative energy sources or
alternative sites for the facility or of any
aspect of the storage of spent fue! for the
facility within the scope of the generic
determination in § 51.23(a) and in
accordance with § §2.23(b) is required in
this report. The “Supplement to
Applicant's Environment Report—
Operating License Stage” meay
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incorporate by reference any
information contained in the
“Applicant's Environmental Report—.
Construction Permit Stege.” final
ervironmental impact statement or
record of decision previously prepared
in connection with the construction
permit.

{b) Post operoting license stege. Each
upplicant for a license or license
&mendment to store spent fuel at a
nuclear power reactor efter expiration of
the operating license for the nuclear
power reactor shall submit with its
epplication the number of copies. as
specified in § 51.55, of & separate
documant, entitled “Supplement to
Applivent's Environmental Report—Post
Operating License Stage.” Unless
otherwise required by the Commission.
in accordance with the generic
determination in § 51.23(a) and the
provisions in § 51.23(b). the applicant
shuil only address the environmenta!
impact of spent fuel storage for the term
of the license applied for. The
“Supplement to Applicant's
Environmental Report—Post Operating
License Stage™ may incorporate by
sefcrence eny information contained in
“Applicant's Environmental Report—
Constiuction Permit Stage,”
“Supplement to Applicant’s
Ersiranmenta! Report—Operating
License Stage," final environmental
impact statement, supplement to final
environmental impact statement or
records of decision previously prepared
in cornecsion with the construction
permit or operating license.

7. Sect:on 51.61 is revised to read as
faillows:

§51.61 Environmental report—
independent spent fue! storage instaliation
(ISFS!) license.

Each applicant for issuance of a
license for storage of spent fuel in un
independent spent fuel storage
installation (ISFSI) pursuant to Part 72
uf this chapter shall submit with its
application to the Director of Nuclear
Material Safetv and Safeguards the
rumber of copies. as specified in § 51.66
of a separate document. entitled
“Applicant's Environmental Repofi—
ISFSI License.” The environmental
report shall contain the information
specified in § 51.45 and sholl address
1l.e siting evaluation factors contained
in Sibpart E of Part 72 of this chapler.
Unless otherwise required by the
Commissicn. in accordance with the
generic determination in § 51.23(a) and

the provisions of § 51.23(b). no
discussion of the environmental impact
of the storage of spent fuel at an ISFSI
beyond the term of the license or
amendment applied for is required in sn
environmental report submitted by an
applicant for an initial license for
siorage of spent fuel in an ISFSI, or any
smendment thereto.

8. Section 51.80 is revised to read as
follows: .

§51.80 Draft environmental impact
statement—Material license.

(a) The NRC staff will either prepare a
draft environmenta) impact statement or
s provided in § 51.62. e supplement to &
final envirdnmental impact statement
for each type of action identified in
§ 51.20(b) (7}-{12). Excep! as the context
may otherwise require. procedures and
measures similar to those described in
§4 51.70. $1.71, 51.72 and 51.73 will be
folluwed.

(b) Independent spent fuel storoge
installation {ISFSI). Unless otherwise
determined by the Commission, and in
accordance with the generic
determination in § 51.23(a} and the
provisions of § 51.23(b). a draft
environmental impact statement on the
issuance of an initial license for storege
of spent fuel at an independent spent
fuel storage installation (ISFSI) or any
emendment thereto. will address
environmental impacts of spent fuel
storage only for the term of the license
or amendment applied for.

9. Section 51.95 is revised to read as
follows:

§51.85 Supplement (0 final environmental
impact statement.

(a) Operating license stoge. In
connection with the issuance of an
operating license for a production or
utilization facility. the NRC staff will
prepare a supplement to the final
environmental impact statement on the
construction permit for that facility.
which will update the prior '
environmental review. The supplement
may incorporate by reference any
information contsined in the final
environmental impact statement or in
the record of decision prepared in
connection with the construction permit
for that facility. The supplement will
include a request for comments as
provided in § 51.73. The supplement will
only cover matters which differ from. or
which reflect significant new
information concerning matters
discussed in the fina! environmental

impact statement. Unless otherwise
determined by the Commission. a
supplement on the operation of a
nuclear power reactor will not include
discussion of need for power or
aliernative energy sources or alternative
sites or of any aspect of the storage of
spent fuel for the nuclear power reactor
within the scope of the generic
determination in § 51.23(a) and in

- accordance with § 51.23(b). and will

only be prepared in connection with the
first licensing action authorizing full
power operation.

(b} Post operating license stage. In
connection with the issuance.
amendment or renewal of & license to
store spent fuel 8t a nuclear power
rcactor after expiration of the operating
license for the nuclear power reactor,
the NRC staff will prepare &
suppleinental environmental impact
statement for the post operating license
stage or an environmental assessment,
as appropriate, which will update the
prior environmenta! review. The
supplement or assessment may
incorporate by relerence any
information contained in the final .
environmental impact statement, the
supplement to the final environmental
impact statement—operating license
slage. or in the records of decision
prepared in connection with the
construction permit or the operating
license for that facility. The supplement
will iinclude a request for comments as
provided in § 51.73. Unless otherwise
required by the Commission, in
accordance with the generic
determination in § 51.23(a} and the
provisioins of § 51.23(b). 8 supplemental
environmental impact statement for the
post operating licence stage or an
erwvironmental assessment as
sppropriate. will address the
ervironmental impacts of spent fuel
storage only for the term of the license.
license amendment or license renewal
applied for.

10. A new § 51.67 is added to read as
follows:

§ 51987 Fina! environmenta! impact
statement—4laterials license.

(8) Independent spent fuel storage
installation {ISFS!). Unless otherwise
determined by the Commission, and in
accordance with the generic
determination in § 51.23{a) and the
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provisions of § $1.23(b). & final
environmenta! impact statement on the
issuance of an initial license for the

- ~torage of spent fuel at &n independent

pent fuel storage installation (ISFSI) or

any amendment thereto. will address
environmental impacts of spent fuel
storage only for the term of the license
or amendment applied for.

{b) [Reserved]

Dated at Washington. D.C. this 22nd day of
August, 1984.

For the Nuclesr Regulatory Commission.
Samuel |. Chilk,
Secretary of the Commission.
"% Doc 8423163 Fiied 8-30-84 §45 am}
SILLING COOE 7590-01-84




